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1.

Introduction

This project envisages Supply,
Upgradation of Compression chain, Maon
RF system of C-band Earth Station, Pit
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Installation, Testing & Commissioning (SITC) for
itoring and Power supply system, Replacement of
arrpura Delhi (Refer table 1

) and Replacement of

High Power Amplifier System of Earth Station, DDK Deihi (Refer table 2).

A. Comprassion System, IF System, RF System (G Bard), Moritoring System and Power
Supply system of Pitampura Sarth S:ation is proposed to be provided for uplinking of SDTV &
HDOTV channals {Anyone standard on any given point of time) with MPEG-Z/MPEG-4
compression including 4 Radio Channels and Uplink in DVB-5/DVB-82 standard,

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

S.

- Configuration of Equipmant "_ﬁim_k‘?m‘ﬁ@rﬁaﬁgéa_c:Hr‘".g_u'r?ﬁb‘n"" i
! : of Equipment

1 _merF@ﬁéﬁér__DéEdﬂ_ér_%Eﬁ'&_ﬁbﬁ'_'E—zx{’l2-}2) SDTV & HOTY |

.| (RD} —— _,.,_._._.___R,e_:.!tﬂfa_m@n_ﬂgw_até@n__‘
2. Encoder Chassis SDTV & HDTV (X+2) 8OTV & HOTV
3T TP Encapsulator sum My &5 e —| Redundant Configuration |

3. | IP Encapsulator cum Mux SOTV & HDTV {1+1}) Redundant ‘
e S O ——— .. Gorfiguration |
4, | Netwark Management System Master+Stave or cluster |
(NMS} of Compression Systemn ! with Three Client
5 T Digial Satglic fgsae— ——— o - | Licenses configuration |
5. Dicital Satellite Modulator DVB-3 & g2 i{1+1} Reduntant ‘
— S_)ﬂeﬂ’_%_._._._pp_oﬁﬂﬁﬁfﬁﬂ__..,..___ !
G. RF Up-converer C Band | {1+1) Redundanf]
T THigh Power Ammife— < ———|Lequency | configuration |
T - High Power Amplifier ¢ Band ‘ {1+1) Redundantﬂ
R Leguﬂgv_.____} configuration |
8 Monitorirg System consisting of SOTV & HDTY! | Menitering System :
* Receive Antenna Systen C Band |
» Uplink to L band converter  frequency |
(TLT) ;
Downlink to L band converter | |

L band IRD

AN Monitors |
70 to [ Band converter |
Mulli viewer

Demodulatar

32 Channel Videc logger

* B & = ® ¥ B

g == M= —

Power Supply System consisting of i ~ Powar ¢ Supply System |
» 2X60KVA UPS | | |
s 75 KVA AVR ‘

. L»_75KVA Isolation Transformer |
Note. X= No. of Encoder chassis

required s per techmical specification of Compression system far 50TV &
HOTV channels.

Table 1

SATD_!CumpressionTRF_HF’A_Pitampura_anci_DD!-LDelhiISep_Z024

f



2829
141

B. Configuration of Replacement of (1+1) High Power Amplifier System of Earth Station at

DDK Deihi:
— T T bropmsed S -
‘ S. No. ! Configuration of Equipment 4 Standard of Equipment |
1. High Power Ampifier T¢Band ™ — (*+1} Redundant |
T — | fequency | configuration — ]
Table 2

2.  Scope of Work

The scope of the work at Digital Earth Station al Bitampura {unless otherwise
spectfied) on turnkey basis shall include the following but not limited to (refer drawng ro. 1 tg
12); and Replacement of HPA System of Earth Station, DDK Delhi an turnkey basis shail
include the following but not iimited to {refer drawing no. 13-

21 Al the concermned equipment shall capable to take SDTV & HDTV channe! withaut
any {imitation or requiring any upgradation by way of hardware or sofware.

2.2  Doordarshan is planning to implement DVB-Subtitling, Audio description, EPG,
closed capticning ete 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, software and their iicense.

2.3 Bidder shali supply, instail, test and commission (SITC) 1 set of L Band Router
including minimum 16x18 |-Band nput & Cutput 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 Router
which consist of minimum B4x64 HD-8DI input & Output ports with X-¥ remote
centrol panel and single bus remote contral panel. All 64x64 HD-5D) Input & Cutput
ports shall also be capable to take SD-8D) signal without any limitation or
upgradation/downgradation by way of hardware and software (refer drawing no, 1).

2.5 Bidder shall supply, install, test and commission (SITC) one set of 48 por: {P data
switch in (1+1) configuration. Each sat of |P data switch in (1+1) configuralion shall
be used for feeding IP input {Audio/Video Content) to the Encoders of compression
system and Input & Confidence Monitoring (refer drawing no. 1).

2.7  Bidder shali supply. install, test and commission (SITC) one set of compression
system having H.284/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 SO input per stream. “X" no. of these encoder chassis shall alsa be capable to
take at least 32 SDTV signal with SDI input and comgpress them o MPEG-2 and
H.264/MPEG-4 compression format without any fmitation or fequiring upgradation
fdowngradation by way of hardware and softwsre (refer drawirg no. 2).

SATD/Compressien R F H PA_Pitarr=pura._and_DDK_De!h'ifSep__EDE-ﬁ 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 chainel 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.

2.9 Bidder shall supply, install, test and commission (SITC) cne set of 48 pot IP dats
switch in (1+1) canfiguration and shall be used for feeding IP input {Audio/Video/data
Content) to {1 +1} 1P Encapsulator cum MUX systam (refer drawing no. 23,

210 Bidder shall supply, install, test ang commission (SITC) one set of |P Encapsuiater

cum MUX in {1+1) configuration and shall be used for transmission of transport
stream (refer drawing ro. 2).

2.11 Bidder shall supply, instaill, lest & commission (SITC) of Compression Network
Management Systern (NMS) in Master+Slave or Cluster with Three Client Licenses
configuration along with 2 nos. of 48 part Network Switch with 3 nos. of 24 port P
Network Switch and 3 nos. of client computers wth accessories to control and
monitor transpert stream, Compression Network Management System (NMS) shall
control and monitor all compression eguipment (j.e. IRDs, 8DI Router, Encoders,

Multiplexers, AS| Router, [P data Switch elc) of Compression system (Refer drawing
no. 1&2).

2.12 The bidder shal supply, install, test & commission (SITC) one set of NTP Serve:
(2x(refer drawing no. 2;.

213 The bidder shall supply, install, test & commission (8ITC) one set of 18 x 18 or better
matrix HO-SDWASH router with dual redundant power stipply, X-Y remote pzne! and
single Bus panel {refer drawing no. 2)

2.14  Bidder shal) Supply, install, test & commission (SITC) DVB-S, 82 (any one at a time)
compliant Digital Modulators in (1+1) configuration with |£ redundancy switch {inbuiit
or external) in Porta-cabin near existing uplink antenna (refer drawing no. 3).

215 B'dder shall supgly, install, test & commission (SITC) RF chain eonsisting of [1+13 ¢
band Up-converters with RF redundancy switch (inbuilt or exiernal), splitiers atc in
Porta-cakin near existing uplink antenna {refer drawing no. 3}.

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

217  Tke hidder shail supply, install, test & commission (SITC) High Power Ampiifier (HPA)
in (1+1) configuration (either Solid State or Travelling Wave Tube) along with

SAT, : e pn sic:n_RF_HPA__PFtampura_aﬂd*DDI{_De:hh'Sep__thzti Faﬁe 3
. ’ ' M -~
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waveguide switch, dummy load and associated accessories at Earth Station, DDK
Delhi. HPA shali 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-SDIASI compatible router with dual redundant pawer supply, X-Y remote pane}
single Bus panel, 17" HD Monitor, 16 channel Audio Monitor, Wavefarm Maonitor,

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

219 Bidder shalf supply, install, test & comrmission (SITC) 2 sets of multi-viewer dispiay
system (For monitoring of Input source ard ¢ band DTH Downlink signal}, £5
professional LCD monitor with back-lit LED based display system, 1.2 M PDA,
Demodulator, and 32 channel Video logger for monitoring of input source, C band
downlink signal and off-air recording of 32 SOTV including 16 HDTV charinel with four
stereo audio. Each set of Multi Viewer display systern shall display minimum 32

SDTV channels including 16 HDTV channeis and 4 Radio Service (refer drawing no.
5).

2.20 Bidder shall supply, install, test & commission (SITC} for RF uplink and downlink
monitoring consisting of Up-converter (Z0MHz to l.-band), Test Loop Translator {TLT-
C-band U/ to t- band converter), RF Patch Panal, IRD 'k banc and ASI input),
Spectrum Anayser, 17" TFT monitor, 16 channels Audio (Bar Graph) Mcnitar and
42/42" nominai LED TV Display for input source & autput(D/L) manitering in Ports-
cabin near existing uplink antenna (refer drawing no. 3)

221 Bidder shalf Slpply, mstall, test & commission (8ITC] 24 port IP Network Switch and
Work Station/ Control Computer/ Client PC for control and monitoring of IF & RF

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

2.22 Bidder shail supply, instafl, test & commission (SITC) measuring equipment ({Digital
Waveform Monitor, Spectrum Analyser and Fortable handheld Ethernet tester as per
BOM (refer drawing no. 3&4).

223 Bidder shalt supply, install, test & commissior {SITC) 1 set of 42 RU, 18", 1000 mm
(depth) equipment ventilated -acks for installation of all offered equipmen| as per
BOM. The suggestive number of equipment racks is approx. 5 for compression chain
and 2 for IF and RF equipment, however, may increase as per the solution offered.
All the racks are to be orovided with minimum two nos. single phase MDUs and one
no. single phase automatic power transfer/stalic switch connected between two
sources of powar suppiy routed through physically isclated routes.

2.74 Bidder shal! supply, install, test & commission (SITC) 1 No. of 42 RU, 197, 1000 mm
{depth) equipment ventiated rack for installation of High Power Ampiifier (HPA) in
(1+1} configuraton along with waveguide switch, dummy Ioad at Earth Station, DDK
Dethi. The racks are to be provided with minimum two nos. single phase MDUs ang

SATD/Compressicn R F_ F’A_Pi_tarrpura_and_DDK_Delh ifeep_2024 P“gjﬂ“
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Gne no. single phase automatic power transfer/statiz switch connected between two
sources of power supply routed through physically isolated routes.

Bidder shat| supply, install, test & commission (SITC) cabie trays on top of all
egquipment racks and as per approved layout of all equipment, ali inter connecting
cables (Audio/video, power supply, control, data, earthing. sensor cables efc) shalt be
laid on cable fay and routed from top of racks. Audio/Video cables, Sp, ASl, IP
control & data cable should be of different colour and fitted with colour coded ferrule
for ease of identification in equipment racks (refer drawing nc 11},

Bidder shalt suppty, install, test & commissicn {(SITC} minimum seven sets of earth
pits. All earth pits shall be extended upto earth terminals mounted on the wall in their
respective equipment room e, Compression room & Porta-cabin, All electrical
equipment and racks shall be directly connected at two points  (without logp

fermation) to Farth Terminals with insulated multi strandg Ccopper wire {refer drawing
na. 10 & 12y

Bidder shall supply, install, test & commissian (SITC} one no. of Isolation Transformer
of 75 KVA (3 Phase delta tg Star) including power supply cables between DD LT
panel & [solation Transformer system (refer drawing no. 8},

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

Bidder shali supply, install, test & commission (SITC) Pawer supply system includes
2x80 KVA UPS operating in (1+1) redundant, parallel |pad sharing mcde with
minimum 15 minutes battery back- up for each UPS with internal isolation transformer

of min. capacity 60 KVA at the output of sach UPS in power supply room (refer
drawing no. 6, 7 & 8).

Bidder shali supply, install, test & commission (SITC) cne set of Power Disribution
Panels (AVR Quiput PDE& UPS Output PDP} fitted with industrial type sujtable
MCCBs, MCRs, on load changeover switch in pOwer supply room which caters the
load of all equipment. PDPs shail have provision to feed power supply as ser line
diagram 1o existing Uplink Antenna & 2xB0 KVA UPS: and output of 2x60 KVA UPS
to HPA rack. Antenna Controlier in Porta-cabin & SDBs for compressicn equipment in
Compression room (refer drawing no. 8j,

Bidder shall supply, install, test & commission (SITC) Sub Distribution Boards (SDBs)
fitted with industrial type MCCBs & MCBs in compression roam which caters the load
of all new equipment and one SDB in Pora-cabin for feading power supply 1o

Modulators, Upconverters, HPAs, Uplink Antenna and associated systern (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

SATDfConEEﬁmn_RF__HPA_F’:‘tampura_and_DDKT_Delhthep_z-I}Zdl Page 7
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supply to SDB instailed in Porta-cabin near existing uplink antenna (refer drawing no.
8).

233 Bidder shail supply, install. test & commission ‘SITC) Thermometers and
Hygrometers witti | output in each rack for monitoring of temperature and humidity of
each rack at monitoring 1oom through ramete mehitoring system (refer drawing no. 9).

2 24 Bidder shall provige furniture for installation of various monitoring equipment in
monitoring and control area matching with existing furniture.

3. Work Experience for Vendor and OEM

34 Work Experience for Selection of the vendor:-

3.1.1 Bidder must have his local officefauthorized representative/dealer in India for after
sales service suppost.

1172 The Bidder shal have to meet the following Work experence-

' Work Experience- (Seif - One Similar work™* of minimum value of 80% of estimated |
| gertified with relevant ! cost of the project. ‘
documents*)- - or
| Twa Similar works*™ each of minimum value of 60% of the |
| estimated cost of project,
| | or |
| l Thiee Similar works* each of minirmnum vaiue of 40% of |
| the estimated costofproject |

Note: o

a) * Self-centified with Relevant document means 1o provide copies of work arderforders
clearly mentioning the cost of the project/projects and Receipt Certificate/successiul
completion carttificate/F actory digpalch document/Delivery Challan/Copy of inveice of
the project/projects 1o various organizations along with the bid.

b) **Similar works means Supply and/or services related to any or combination of the
following (in any past ten financial years during the period from FYs 201 1-12 to 2023-
Z24)

{1} SITC of Earth Station, (2) Telepert instailation, (3) Providing Services of
Teleport/VSAT/ DSNG, (&) SITC of DT/ DVB-C/ VSAT! IT Based Broadcasting
Equipment. (8) SITC of DSNG.

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

SATDICarpression_R F__HF‘A‘_F’Ltampura_and_D'DK_DethSep_2024 Page &
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3.2 Work Experience for OEM of Input and Baseband System:-

3.2.1 Bidder shall offer L band Router/Matrix of only those OEMs who are raving past
experience of at least five years of manufacturing ang supplying of similar L band

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

322 OEM of the offered eguipment must have manufactured and supplied the oFered
equipment to the leacing broadcaster as mentioned in the tabie bejow in any past five
financial years during the peried FY 2017-2018 to FY 2023-2024;

~_8.No. | Offered Equipment | Qty 1

|1 | < band Routerfiiatrix | 5Nos.

323 Copies of Supply order and receipl certificate/Factory dispatch ocument/delivery

challan/Copy of invoice of akove said quanity of L band Router/Matrix provided in

para 3.2.2 to various organizations in any past five financial years during the period Y

2017-2018 to FY 2023-2024 should essentially be submitted along with the bid
decument,

3.3 Work Experience for OEM of Compression System

3.3.1 Bidder shall offer compression system of cnly those OEMs who are having past
experience of at least five years of manufacturing and supplying of similar

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

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

_S:No. | Offered Equipment | ~Quantity |

1 Pm_féﬁsiﬂnalﬁﬁ'_f_:@_ﬂ_ﬂes_-q
2 W*E‘._.E_ncirawa_tm__._L._‘ﬁ Nos.

——

b} OEM of the offered equipment must have manufactured and supplied the offered

equipment to the leading broadcaster as mentioned in the table below in post year
2020

S:No. "] Offered Equipment | —Quariity |

[ 1~ [Ercoder Crassis" |~ 12 Kos. |

*Dut of “2 Nos of Enceder chassis, al feast € nos. of Encoder chassis shouid have
been supplied for DTH/Earth Station compression system for Broadcast Purpose.

3.3.3 Copies of supply order and receipt certificate/Factory dispatch documemfdelivew
challan/Copy of invoice in respect of above said quanity of professional IRDs and (P
Ericapsulators provided in para 3.3.2(a) in any past five financial years during the
pericd FY 2017-2018 to FY 2023-2024 ang in fespect of above said quantity of
Encoders Chassis provided in para 3.3.2.th) in post year 2020 te various ofganizations
should essentiaily be submitted atong with the kid document

EATD!Cc:r.1pressiuﬂ_RF_HPA_Pitampura_‘andﬁDDK_DeihifSep_zoza# Fage 4

B — 1A ‘/}



2885
141

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 OFM of such equipment to various organizations must be provided,

34.2 OEM of the offered equipment must have manufactured and supplied the offered
eguipment to the leading broaccaster as menticned in the table below in any past five
financial years during the period FY 2017-2018 to FY 2023-2024-.

| SNo. | _____ OfferedEquipment T Quantity
1 Sateliite Modulater | 10Nos. |
— e band Upcomerer—— e T ToNes |
3 ¢ Band ~(Downlink Freguency) to L band ‘Down . "0 Nos. |
L Converter e o o
|4 | High power amplfier (FHPA.. ~ " Nos. |

34.3 Copies of supply order and receipt certificate/Factory dispatch document/delivery
challan/Copy of invoice of above said quantity of equipmerit provided ir para 3.3.2 to
various organizations in any past five financial years during the period FY 2017-2018
to FY 2(23-2024 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 eruipment to various organizations must be provided.

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

I 8.Ne.

No. | Offered Equipment | — Quantty

1 IMutiviewer T {0 Nos |

3.5.3 Copies of supply order and receist certificate/Factory dispatch documient/delivery
chatlan/Copy of invoice of above said quantity of Multi Viewer provided in para 352 fo
various organizations in any past five financial years during the period FY 2017-2018
to FY 2023-2024 should essentially be sLbmitted 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 afleast 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 3.8.% to vanous organizations in any past five
financial years during the period FY 2017-2018 to FY 2073-2024 should essentially be
submitted along with the bid doocument.

3.7 In addition to above said technical eligibility criteria, Vender/bidder shall also see and
ensure tc meet the commercial and Financial eligibiiity criteria pertaining to the a}
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company existence, b) Annua! turnover/Net worth, ) Positive net worth/Profitability,
d} Nan-Blacklisting certificate, e) 1SQO certification (ff reguired), f) GFR
restrictions/Norms (if required), g) PMA and h) relaxation for Start-tp 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 Fer Consortium/Jaint Venture (If applicable): In case of Consortium/Joint Venture.

Vender/bidder shall follow 1he iInsiructions provided at Appendix-A o the bid
document.

4. Turnkey Implementation and Commissioning:-

The complete project will consist of Supply, Installation, Testing and Commissioning
(SITC) of ene compression chain and their monitering system: Power Supply system
Replacement of RF system at C Band Earh Station Pitampura Delhi and Replacement of
HPA System of C Band Earth Statior. DDK Dethi.

a} The project will be carried out on turnkey hasis.

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

¢) The systemn shall be designed to meet the international standards for digital satellite
broadcasting known as the 4:2:0. MPEG-2, MP@ML &H.264/MPEG-4. MP@EL3 for

SDTV and 4:2:0, H.284/MPEG-4. MP@1i.4 &H.285/HEVC, MP@L4 for HDTV
standaris.

d} The bidder has 1o comply with BIS (Bureau of indian Standard} certification on invoke
te ali the offered equipment.

4.1 Input and Base Band System:

4.1.1 Bidder shall lay, integrate and test 2 nas. of 16 port RF Paich panegl with RF cables,
matching connector (10 nos.) from the existing Patch panel of receive PDA to new 16
port RF patch panel and from RF patch panel fo L band splitter. One output of each
splitter shall be connected to first 16x16 L sand Router and other output of each
splitter shall be connected to second Router. Remairing 6 irput of each Reuter shall
be terminated on 18 port RF Patch Fanel. Output of both [ band Router shail be
connected to all input IRDs {approximately 20m distance). Bidder shail aiso provide
assorned length of RF cables with matching connectors to connect Splitter/loop-output
of IRDs as per site requirement to decode ali required channe.s as per DRG No. 1.

4.1.2 Bidder shall lay, integrate and test video cables with matching connectors from ail
IRDs of TV channels to SD/HD-SD! Input patch panels, SPAID-SDI Input Patch Panels
to SD/HD SDI Routers, Output of SD/HD SDI Routers to Qutput Patch Panels ard
finaily upta the input of all Encoder chassis.

4.2 Compression System:

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

SATDIComicn_RF_H PA_Pitampura_and_DDK_[elh iSep_2024 Page 14
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all Encoder chassis. Further. Ethernet cables with matching connectors shail also be
taid, integrate and fest from the output of Encoder chassis to (1+1) 48 pert IP data
switch and upto the input of (1+1) IP Encapsulator.

4.2.2 Bidder shall lay, integrate and test videa cables with matching connectars from all
cutput port of Multiplexers tc 32x2 HD-SDI Input patch panel, HD-SDI Input Paich
Panels to 16x16 HD SDI/ASI Router, Cutput of HD SDIAS| Router to 32x2 HD-SDI
Qutput patch panel as per DR( No. 2.

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

4.2.4 There shall be two fully populated complete chassis of encoder as redundant. The
number of encoders in the redundant chassis shall be populated with same or mare
number ef encoders as in higrest populated main encoder chassis as per DRG No. 2.

4.2.5 All the Zlectronic equipment shouid have necessary contral interfaces through RS 232/
RS 422/ RS 485/ RJ45 elc so that they can be interfaced with a Control Computer
(Master + Slave or cluster with three zlient licerses) (NMS) for remote monitoring and
control with suitable GUI. The associated software for logging. archiving, monitoring
and controlting along with 2 na. of 48 port IP Network Switch, 3 nos. of 24 part |P
Network Switch and 3 nos. of cfient computers with accessaries 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 Cabie, Audio Cable and CAT-6 or better cahle
{Indoor type) for audio/Video/datainetworking shouidd be used The colour of
Audio/Video cables, IP control & data cable should be different and fited with colour
coded ferrule for ease of identification in equipment racks.

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

4.2.9 IP management and IP data of all the equipment of earth station shall be configured in
Class-B broadzast network, so that sufficient |P addresses weuld be available for
Addition/Exparsion/intagration of equipment, 1P network/and data in future. if regulired.

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 SOl Patch Panne in corrpression room to 32 port SDIAS! patch
panel in Parta-tabin near existing upink antenna, and its output to DVB-S and DVB-
S2 compliant Modulators in {(1+1) configuration including IF ~edundancy switch as per
DRG. No. 3.

4.32 The offered system shall meet the International standards for digital satelite
broadeasting having DVB-S and DVB-S2 moduiation {one at a time).

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

434 Cables are to be laid from Satellite Modulziors to :F Redundancy switch and to IF
Splitter
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4.4 RF System including Up convertors, RF Redundancy Switch and HPA
System:

4.4.1 Bidder shall lay, integrate and test RE cables with matching connectors between |F
Splitter to {1+1) C Band up Converters, and up converter to RF Redundancy switch in

Forta-cabin near existing uplink anterina of Earth Station st Pitampura as per DRG.
No. 3.

4.42 Bidder shaf) lay, integrate and test RF cables with matching connectors between RF
Redundancy Switch and RF Spiitter, and RF Spitter to the input of High Power
Amplifers (HPAs) in {1+1) configuration including wavequide switch, durmmy load and
associated accessories fitted in 19" fully wired ventilated racks in Porta-cabin near
existing uplink antenna of Earth Station at Pitampura. Elfiptical Waveguide shal!
be filed to the output port of HPA Rack through flexible waveguide. Automatie
Waveguide Dehydrator shalf also be fitted with Eifiptical waveguide. The rack is to he
provided with minimum twg nos. single phase MDUs and one no. single phase
automatic power transfer/static switch connected betwsen two sources of power
supply rauted through physically isolated routes as per DR(G. No.3.

4.4.3 The bidder shail supply, install, test & commissian (SITC) High Power Amplifier (HPA)
in {1+1) configuration, waveguide switch, dummy ioad and associated accessores
fitted in 19” fully wired ventilaled racks in Digital Earth Station DDK Delhi. This rack
is to be provided with minimum two nos. single phase MDUs and one no. single phase
automatic power transfer/static switch connected bpetween two sources of power
supply routed through physically isolated routes. Bidder shall lay, integrate and test RE
cables with matching connectors between existing RF Spltter to the input of High
Power Ampiifiers (HPAs). The existing Elliptical Waveguide shall be filled to the output
port of HPA Rack through existing fiexible wavequide as per DRG Nc.13

44.4 The bidder shal| integrate the offered RF System with the existing uplink antenna
systern and commission it at both siles (C band Earth Station at Pitampura and C
Band Eanrth Statien DDK Delhi). Bidder has to sffer the salution accordingly .

4.5 Monitoring (Input, Downlink and Confidence) and Measuring System
4.5.1 Bidder shall make provision for manitoring of Input/Source signals received from -

MPEG-2, MPEG-4 & HEVC format need to be routed to the inpLt of mult-viewer.
Dolby Digitai (AC-3) 5.1 audia data with metadata are aisg embedded on to HD-SD)

sighal wnich shall be rauted o multi-viewer system for monitoring 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 feceiving the downlink signal for downlink monitoring and 32
channe! Videa Lagger.

4.5.3 Bidder shali make provision for monitering of Cownlink signals received from 1.2 M C-
band receive PDAs need to be routed to Multi-viewer through DVB-S & DVB.S?2
demodulator with MPEG-2 TS over IP output, Mutti-viewer shall have provision to
decode SDTV channel from MPEG-2 & MPEG-4 compressed transport stream and

SATDICompress nLRF__HF'A_“Pitampura_and__DDK_Derhi!Sepﬁzﬂz‘i Page 13
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4.5.4 Bidder shall make provision for manitoring of Downlink signals received from 1.2 M C-
band receive PDAs need to be routed to 32 Channel Video l.ogger through DVB-S &
DVB-S2 demadulator with MPEG-2 TS over IP output.

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

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

4.3.8 The inpat source of signal shatl be MPEG-2 TS over IP 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-S2 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 mulli-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 part Network Switeh to ail the tnput, Downlirk
and Corfidence Monitoring equipmeant 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-SDI/AS! routers with redundant powear supply with
X-¥Y remote control panel and single Bus control panel, 3 nes. of 32x2 HD-SD Fatch
Pannel, 12 port IP Patch Pannel, 8 port RF Patch Pannel IRDs {l. Band, ASl and IP
nput). WFM, 17 inch (nominal) color monitor, 16 channel AudioVideo 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-1l,
Dotby 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 moniter,
16 Crannei Audio/Video Monitor, WFM and Ampli-speaker as per DRG No. 1 & 4.

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

(i} ASH output of source IRDs through 32x2 HD-SDI Patch Panei, 32x32 HD-SDI
Router, 17 inch (neminal} colour monitor, 16 Channel Audio/Video Monitor,
WFM and Ampli-speaker as per DRG No. 1 & 4.

(i} Another ASI Output of Multiplexer from16x16 SDI/ASI Router through 32x2
HD-SDI Paich Panel and fram 32x32 HD-SDI Router. 17 inch {nominat) colour

monitor, 18 Channel Audio/Video Monitor, WFM and Ampli-speaker as per
DRG Np. 2 & 4.

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

(i} IP outputs of source IRDs through 48 port Data Switch, connected to 12 part
IP Patch Pannel and Multi-viewer, Qutput of 12 Fort IP Patch Pannel 10 IRD
(P input), SDI output of IRD shall be monitored through 32x2 HD-SDI Patch
Pane!, 32x32 HD-SD Router, 17 inch (nominal) colour monitor, 16 Channel
Audio/Video Monitor, WFM and Ampli-speaker as per DRG No. 1&4.

SATD/Compression_RF_H FA_Pilampura_and_DDX DehilSep 2024 Page 14
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() Ancther oulputs of source IRDs thraugh 48 part Data Switch, connected to
Multi-viewer, which shall be monitored at 55" Proffessional LCD Monitor

through Display System as per DRG No. 1 &5,

{iiiy 1P output of Encoders through 48 port Data switch connec
Patch Panpel. Output of 12 Port |P Patch Pannel to IRD (
of IRD shall be monitored through  32x2 HD-SDI Patch P
Router, 17 inch {nominal} colour monitor, “6 Chann
WFM and Ampli-speaker as per DRGNo. 2 & 4.

d. IF & RF Monitoring and Measurement: iF & RF mon
shall be provided as described below and as per DRG Nc

ted to 12 port 1P
IF input). SDI output
anel, 32x32 HD-SD1
el Audio/Video Monitor,

foring and measurement

i) Monitoring of 70 MHz output of Modulators through IF Patch panel, which is

to be converted to L-Rand using an Up-converter (70MHz to L-band), IRD

band input), ‘7" TFT monitor and 16 channels Audio {Bar Graph) Monitor.

() Monitoring of output of Up-converters and HPA through RF Patch Pane!, Test
Leop Translator (TLT- C-band UL to L- band convener), IRD (L-band input},
17" TFT monitor and 16 channels Audio (Bar Graph} Monitor.

(i} Monitoring of LNA output hrough RF Patch Panel, C-band to L- band
converter, IRD (L-band input), 17" TET monitor and 18 channels Audio (Bar

Graph) Monitor.

(L

{iv} Bidder shall also lay. integrate and test Network cables with matching
connecters between Computer Control System along with 24 poit Network
Switch to Modulators. Ub converters, HPAs and all associated equ.pment for

monitoring and configuration of IF & RE System.

(v} Input of Spectrum Analyser shall be connected to 8 port RF Paich 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 moenitored in 4042 LED TV
through 32 port HD S Patch panel and SDI to HDM) corverter ag per DRG No. 3

&5

f. Monitoring of iIF & RF from Porta-cabin to Compression room:
IRD {i. band-and ASI input) shall be monitored in 17 inch (naminat}
16 Channel Audio/Video Monitor, WFM and Ampli-speaker through
Patch panel (part-2}, 32x2 HD-SDI Patch Panel, 32x32 HD-SDi Row

No.2&4.

S0 output of
colour maniter,
32 port HD SDI
ter as per DRG

4.5.10 Bidder shall lay, 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.

4.6 Power Supply System (Isolation Transformer, AVR, UPS, PDP, SDB,

MDU):

4.6.7 Bidder shali supply, install, test & commission (SITC} ane no, of Isolation Transformer

of 75 KVA (3 Phase della to Star} including copper power
LT panei & Isolation Transfarmer system as per DRG No. §

supply cables between DD
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4.6.2 Bidder shall supply. install, test & commission {SITC) one no. of Qi cooled AVR 75
KVA (3 Phase + Neutral) including copper power supply cables between

Transformer & AVR, (i) AVR & AVR PDP (Iify AVR 2DPpP
& UPS output PDP (v) AVR PDP & Existing uplink pane} |
& UPS Output POP. (vil) UPS output PDP & SDBR 1to 4 {

per DRG No 3.

4 6.3 Bidder shall supply. install, test & commission (SITC)
{1+1) redundant, parallel load sharing mode with 15 min
up for each UPS with internal isolation transformer of min.

output of each UPS in the power supply room.

(i) Isolation
& UPS System {iv) AVR PDP
n Porta-cabin (vi) UPS output
viil) SDB 1to 4 & all racks as

2x60 KVA UPS cperating in
minimum) batiery back-
capacity 80 KVA at the

4.6.4 Bidder shall supply, install, test & commissien (S1TC) Power Distribution Panel (AVR
PDP) fitted with industrial MCCBs, & MCBs in power supply room which caters the
load of all equipment. Another Powe- Distribution Panel (UPS cutput PDP] fitted with
Change over switch, industrial MCCRs & MC8s in Compression Room as per DRG

No. 8.

485 Bidder shall supply, install, test & commission (SITC

) the Sub Distribution Boards

(SOBs; fitted with industrial MCBs in compression room & Porta-Cabin which caters

the toad of all equipment as per DRG No. 8.

4.6.6 Bidder shall supply, instali, test & commission (SITC) two nos. single phase MDUs
{minimum) in each rack for providing redundant power supply to equipment as per

BRG No. 8.

4.6.7 Bidder shali provide power supply in each rack and t

female connecler to be mounted near each rack an
further feeding to equipment.

4.68.8 Bidder shall provide Power Supply to HPA Rack from existin

grminated on industrial type 3 Pin
¢ shall be connected to MDUs for

g SDB at Earth Station

DOK Delhi. HPA rack shall be directy connected at two points to Earth Terminals with
insulated multi strand copper wire (22 8q mm minimum) with copper lugs at both ends

as per DRG No. 13,

4.6.9 Bidder shail supply, install. test & cormmission (SITC) Thermomaters and Hygrometers
with |P output in each rack for monitonng of temperature anc humidity of each rack at
monitorng room thraugh remore monitoring system as per DRG No. 9,

4.6.10 Bidder shali assess the electrical load of equipment installed in Power Supply Reom,
Compression rcom ang Portacabin, required length & rating of power supply cables,
Bidder shall provide assorted length of copper powar supply cables with minimum 50
percent {nominal) load margin for Enterconnectingfintegratlng equipment as mentioned

in point no 4.6.2.

4.6.11 Bidder shall supply, install, test & commission (SITC

) minimum seven sets of earh

pits. All earth pits shall be exended upto earth terminals mounted on the wall with
insulated copper strip (75 Sq.mm minimum) in their respective equipment room ie.

Compression rcom & Porta-cabin. Al siectrical equipment and racks s

hall he directly

connected at two points {without loop formation) to Earth Terminals with insuiated
multi strand copper wire (25 $q mm minimum) with copper lags at both ends as per

DRG No. 10 & 12,

SATDfCon-lpressicm_RFT!-FPA_Pitampura_and_DDK_Delhi;SepHEUm
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4.6.12 Bidder shall affix Permanently in a conspicuous position a danger motice in Hindi or
English adequate number of Danger/Caulion board on all the PDP/SDB etc to
effectively wam individuals of high-voltage eiectrical hazards and promote safety.

4.6.13 The offer shall include Suppy, installation, testing and commissioning (SITC) of the
setup, complete in all respects. A suggestive block schematic is provided to give a
general idea about the intended configuration. A complete schematic of actually

proposed implermentation including power supply system should be submitted by the
bidder along with the quote.

4.7 System Requirements:

4.7.1 The bidder must ensure completeness of the envisaged Upgradation of Cornprassion
chain, Monitoring and Power supply system, Replacement of RE system of C band
Earth Station in all respects. The envisaged C band Earth Station set up should be
completed and fully wired for ail the equipment fitted in 19" standard racks. The offered
system must have enough flexibility adapting the changing reguirements from the
technical and operational paint of view. The bidder should submit detailed schematics
and layouts for proposed sofution based on the offered equipment along witk the offer

4.7.2 In order to ensure the compieteness of the scope of systetn, any additional
equipment/accessories which bidder feels necessary te complete the canfiguration
should alsc be nuoted, However in such case they should provide praper justification
for the additional equipment reguired.

4.7.3 Bidder shall submit only cne soiution (Single BOM) for the offereq system. Bid with
multiple opticns against any requirement is liable to be rejected. BOM shall not contain
any optional items as an alternative fer any line entry item, However, bidder can offer

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

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

4.7.5 Bidder may have to demonstrate the features of equipment offered as and when asked
as part of technical evaluation of tender including statistical multiplexing in MPEG-
4/HEVC compression format for 32 SDTv/16 HDTV channels in fyll resolution per
fransport stream. However, it wil not bestow any right of acceptance of the bid.

476 In the process of technical evaiuation, Doordarshan may ask for any clarification/
query as required through e-mai/FAX/Post, which shall be freated as a part of tender
and invarizbly attended and replied by the bidder within the tire stipulated therein.

4.77 Cross reference in fespect of supporling documents. should be given with proper page
number and volume no ete. If required Doordarshan may alse ask for any other
supporting document to ascertan the claim of bidder and their OEM.

478 All software beng offered, are to be licensed to Doordarshan on perpetuat basis
without specifying any time limit or without specifying any end of life of the software,

Software upgrades within five years of installation ie warrantee period should be
supplied free of cost.

<79 The bidders may visit the site for their assessment of existing faciliies and
requirements before submission of the bid. Bidders desiring to visit the ste must
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submit the requesl to Doordarshan one week in advance with the details of the
persons for facilitating the visit,

4710 Cost of any other worik, consultancy and material required for cornpleting the
installation & cemmissioning of the compression, monitaring and Power Supply syslem
should be taken into account and clearly mentioned while submitting the tender.

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

4.7.12 The offer shouid clearly specify the tst of ecuipment hardware, interfaces, cables atc
and associated software provided with the Remote Computer System for irterfacing it
with different components of the chaim.

4.7.1370 avoid any delay due to inter-dependen: activities like site readiness providing
power supply etc, the bidder should submit tima frame for completing the activities up
to the commissioning of the set-up on a PERT chart starting from date of issue of
Purchase Order {P O.){ i.e. DO/MMAYYYY)+ along with bid,

4.7.14As an SITC contract, all supplled equipment are to be installed, tested and
commissicned at site mentionad above, by the Bidder. The cost of any other

interconnecting material and labour required for faying of cables, Earthing etc. should
be included in the tender.

47.15The successful bigder wil be solely responsible  for commissioning and
operationalisation of Input and Basebang System, Compression System, Monitoring
Systern. RF System and Power Supply System to the satisfaction of Doordarshan.

4.7.16 Systern/equipment (Equipment, Pansls. Board, Motor controilers etc.) should be
offered along with its frame/housing and other accessories which are necessary to
meet the specifications/requirement and for the fudl expigitatian of the eguipment.

4.7.17 The routing of wiring between racks to be done from the Top of the racks.
4.7.18 The bidder shouid specity the hardware limitation if ary.

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

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

4.7.21 A suggestive block schematic is proviced in annexure —V|| of Appendix-D {DRG No. 1
te 13} to explain the full scope of the work and give a genara! idea about the intended
configuration. A complete schematic of actually proposed implementation shoyld 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 orint and display the Final laminated
Technical Block diagram and detziied Line diagrams (in color) of adequate (A1 or
bigger) size for all the modules of the fina soiution in the faciiity after *he completion of
the installation. One sei 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 co.or)
shall also be provided.

5. Technical Specification of Major Equipment
2.1 Input and Base band Systemn

The L band input signa! will be received from L band 18 port Patch Pane! of Receive
Antennra and it will be routed through L band splitter to L band Router. The input and

base band system wiil consist of
(a) 18x16 {_band Router
{b) Integrated Receiver Decoder {IRD} for SD and HD channels
5.1.1 16x16 L Band Router
A. General
() L band signal shall be received through RF cable from LNBC of C band receive
antenna and connected to L band Router through & band splitter. The output of L
band router shall be conrected to IRDs.
(i} Router should have Full fan out {splitting} facility such that it can be configured to
route any of the input (16 input) carrying L band signal to any or ait of the output
{16 no. outpuis).
dily It should have dual redundant Power supply unit.
(iv} 1t should have hot swappable frame controlier card or CPU Card.

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

ivi} Configuration & Control of the L-band router (LER} shouid be threugh
OEM{Router) supplied NMS apart from the manual control through external
control panel or control panel on router or frant panel touch screen.

B. Specification

8. No. | Parameter —...|Specification ~ T
.__1_ | Operating frequency _ mawﬂmwmwmm__u__mw
2 [Isclation ——— ]
___a| Input to input -~ . |B0dB{min) T
__._1_?__QMO_L“RET_.,____W_EQ_F!B (miny _#
— ¢ | Inputto output . 1%0dB(min) L
3 |Returnloss T o o
L @pinpulretumloss 11D dB (min) o
b Output return loss L J10dBiny _\
4! Input and output RF Cennector | Type "FIBNC" —
5 _| Impedance e __|750hm . - |
6 __[ Remote control — . | RS 232 or RS 422/485 or RJ45 or other,
5.1.2 Integrated Receiver Decoder {IRD)
A, General

(i The professional (RDs should receive the | band input and give digital (SD-
SDi, SD-SDt with Embedded Aucio, AES/EBU, HD-8DI, HD-SDI with

SATDf‘Campressim_RF_HPAhPitampurauanc_DDK_DeEhifSep_ZGQd Page 10
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Embedded Audio), AS outputs and MPEG-2 TS aver
senvices filtering facility and bulk decryption.

One SD-8DI down converted output of HD-SDI should be availabe.
IRD should be able to carry out multiple services filtering on IP output port.

IRD should have provision to enter or edit a
reception of the signals through either
browser.

P output with muttipte

it the parameters for perfect
front contral panel display or web

There shall be a provision for observing BER & signal level or
margin or Eb/No & Link Margin for DVB-S mode of operation and PER &
signat level or C/N & C/N margin or Es/No & Link Margin for DVB-S2 mode
of aperation through either ‘ront control panel display or web browser,

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

C/IN & C/N

There should be at least one vacant slot {Cl slot) for each channel of
concitional Access System for descrambling all MPEG-2, H.264/MPEG 4 &
H.265/HEVC encoded channel and DVE-5 & DVB 52 compliant services.

Each Cl slo: shoule be integrated/configured with atleast two L band Input
port,

There should be direct decompression of AS| to SDI i.e. not
1o Digitat conversion.

IRD should be able to store at least
memory.

through analog
10 presets channes configuration in

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

IRD should be able to generate and save logs for

alarms and warning
through NMS of compression system.

IRD should have facility to pass aicillary
BOB/708, DV3-Teletext, DVB- suUbtitle, DPY

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

data like closed captioning, EIA
SCTE-35 ete.

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

B. RF Parameter Specifications

Si._[Parameters T Specification e
|1 Input Frequency Range | 950 - 2150 MHz -
|2 |Nooflnputs =~ 2(miny e
|3 __|Tuning Step Size | 126 kHz, Max, -
- 4 ~Satellite Frequency | C- Band & Ku-Band, Selectable
N S
5 __ Inputimpedance | 750hms e
6 . .ImputConnector | FType female e
7 InptPower Range 3010 60 d3m per carrier . o
8 _|lmage Rejection —  >30dB —
L9 MputRetumloss [ @dBMin. .
SATDICampression_R F_HPA_Pitampu ra_and_DDK DehitSep 2024 Page 20
é{;/""ﬁﬁ' C—’{ M “’ﬂ'\-.



28486
141

10 | Naise Figure 115 dB Max

' 11| AFC Tuning Range +5 MHz

12 . De-Modulation Method | DVB-S QPSK,

| S . | DVB-82 QPSK and 8FSK _

13 | Variaple Symbol Rates | 1.0 to 40 M Symbol /sec for ( DVB-S)

R 1.0 to 40 M Symboi /sec for (DVB-S2)
14 | Convolution Inner FEC R= 1/2, 2/3, 314, 5/8.7/8 (DVB-5,

selectable QF’SK}

R=1/2, 3/5, 2/3, 34, 4/5,5/8, 8/9, 9/10

- {For DVB-82, QPSK)

R= 315, 2/3 | 3/4, 5/6,8/9,9110

. ... |{DVBS2,8PSK) e ]

15 lF Filter Bandwicith Autematic Selection (dependent on T

.. Symbol Rate}. o

C. ASI input and AS| Dutput Transport Stream spemf‘catmn

SI. | Parameters Specification
No. = S
A " ASIInput
1 Format MPEG-2 TS over ASI on BNC

2 Quantity for ASI Input Mlnzmum ONe No. on BNC

B | ASIOQutput ]

" Format ~ IMPEG-2 TS over ASIon BNC

Quantlty ) Mm:mum OnE No. on BNC

N

B. Audic and V|deo Decompressnon Parameters

SL. | Parameters Speciftcatmn
1 [ Video Reselution (all i) For SDTV
resoiutions shall be capakle 720 X 576

of I, P & B frame decoding, 544 X 576

other standard solution 480 X 576
should be selectable) iy For HDTV
1820x1080
. _ J1440x1080
2 Video Decompression Type N SD MPEG-2, MP@ML, 420

Wy 8D MPEG-2. 422@ML, 4272

niSD MPEG-4, MP@ L3, 4.2

W) 8D MPEG-4, K422 L3, 4:2.2

v) HD H.264 MP@) Level 4.0 4.2:0

vii HD F.264 Hi422 @ Level 4.3, 4.2.2

wj HD H.265/HEVC Main 10420
Television Standard PAL-B (EN50083-9)

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

INHE AAC{ MPEG 4) v1 & v2 5.1 Audio

: iilDolby Digital (AC-3) 5.1 Audio

iv) Dolby Digital plus 5.1 Audio (E-

AC-3) (Pass through)

v} Linear PCM (Pass Through)

MWWH_RFH PA,_Pitampura_and_DD¥_DethiSep_ 2024 Page 2)
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T .. | vi)Dalby E (Pass-throughj l
E. Digital Vzdeo cutput Specrﬁcatmns (SD SDI & HD-SDi)
Sl [ Parameters Specification | __I
1 - SD-SD¥ and £D-SDI O/P SMPTE 292M-1485 Mbps
_ Serial Interface SMPTE 259M-(10 bit} 270 Mops
2 SD-SD1 with Embedded SMPTE 272M
3 HD-8D! with Embedded SMPTE 299 M
(4 _ Video Qutput Format HD-SDI and SD- -5DI
'5__‘ Connector Type | BNC (75 Ghms)
Quantity Minimum 2 Nos. of digital output
- compliant  to iTU-R BT.658
L ) _ Standard or latest o
Level 800mV p-p for SD! As per ITU-R

| BT.601 (partA) and ITU-R BT 709 |

F. Dtgﬂ:al Audlo Cutput Spec:f’catrons

]

. 8, |  Parameters | Specification o B
i1 | Dutput Farmat | i) AES/EBIY or AES3 id
i) HE AAC{ MPEG 4} vt & v2 5.1 Audio
iiijDaloy Digital (AC-31 5.1 Audio
iv} Dolby Dighal Plus 5.1 Audio (E-AC-3) (Pass- |
through)
v) Linear PCM (Pass Through)
N . vi) Dolby E (Pass-through) a
2. loadimpedance = |/510Chms
3 | Connector Type BNGC Female/XLR male Socket or with suitable
S | XLR adapter (i.e. no terminal biock) ]
4 Number of Output 4 Sterso Channels
G. LNB Power Supply & Control
_SI._| Parameters Specification
1 LNB Voltage + 13 V (Vertical) and 18 V (Horz ) po ) polarizations f
S R .| switchng or 18 V fixed.
.2 | Power Consumption [ 300 mA (Max} e
3 | Over Curent and short Fold back current limiting.
|| circuit protection
4 LNB Power Supp'y & Recewe “Polarization Control by electrical |
Contral . Command Via LNB-IF ‘eeder (High & Low band
] - switching Pulse for Ku-Band operation),

H. IP Input (TS & Data} and IP Output (TS & Data) spacrﬁcatrnn

SI. | Parameters , Spec!facatlon

No- et e i —

A TIPInput -
1 : Format MPEG-2 TS over IP MPTS and SPTS ) on |
= ;f _ | Ethernet

2 | Quantity for IP irput | M!nlmum two no. RJ 45 unndwectmnai portsJ

SATD/Compression R F_HPA_Pitampura_ard _DDX_Delhv/Sep_2024
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otherwise minimum one number R 45 1 Bi- |

P . ___ | directional por . o

B IP Output | . e . S
1 Format MPEG-2 TS over 1P on Etheret with multiple
i _ services filtering facility and decryption - :

2 Quantiy for IP Qutput | Minimum two no. RJ 45 # unidiractional ports, ‘
otherwise minmum one number RJ 45 f 8.
- directional part. . _‘
. Size

S1No. | Parameters | Specification ]
1 Mount 18" Rack Mount I

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

{2)

b

General Feature:

- professional IR Ds.

Bidder may offer server based professional RDs ptace of Hardware
based professional IRDs, Cach Chassis may asccommedate two to our

- CPL/Chipset of server should have sceurily fealure that can reduce

CPUChipset of server should have facility to encble an envirormment wh ers
applications can run within their own space, protecied from all othor
software on the system.

expasure o viruses and malicicus-code altacks and prevent. harm ul
seftware from executing and propagating on the server or network,

i digztal random number generator thal crenles iruly racdom nambers o |

CPU/Chipset of server should ha\r_e"fit';:ilit}- of Secure Key consisting of a

sirengthen enceyption alzorithins.

- CPU/Chipset of server should have Thermal Monitoring facility lo proted

the processor peekage and the system (rom thermal failure,

Vi

The effered processar ol server should be scalable. high “l..|i.lEi|i'E}‘.. mhu.;at—ﬁif
with efficient performance. *

¥il

Each server of sufiware based professional 1RDs should be designed with
83 pereent (Maxy CPU loading.

viii

X

' Generation Series or beller and the launch dute of CPU of oflered server
 shouldl not be prior 10 yesr 2021.

IR L)%

CPU of server <hal] be similar to Tntel Xeon Gold series | AMD EPY( 3™

Facility to store 1he last configuration in the software based professiona

SATD/Compression_RF_H PA_Pitampura_and_BDDK_Delhi/Sep_2024 Page 23
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(b} ‘ Hardware Fealures: e
S. No. ' Pammeier Specification -
A Perlormance of Ceutral Prncewmg Tnit
1 "No of Core 24 {Mm] per CTU
> | No.of Thread A8( Min.) per CPL
3 Pmu.\'-,{!r Base I rcqucnu_ 2.60 Gliz or hn.lu.r B S
4T ) No.of CPU L One or more
B! ]\flemm'!, ‘\])t‘tlfitatlﬂn .
3 RAM DDR4 or belter. 64 GB or more
6 | Klemge Méhl{&r:gr o 'S80 240 GB (Min.) in Raid 1
. oo}, G OO RUTRL ON
C. | Operating System |
7 m--“()pemlm“ System . Linux
" D. | Ethernet Network
§ | No.of Ports (Duplex]in | i Mimimum one physical (RJ 45} bi-
Server - directional port of1Gigabit for Inpud
. Minimum two physical (RI 45} bi-
directional port of 1 Gigabit for culput
| Minimuen one physical (RJ 45) hi-
directional port of | Gigabm  for
3 Management & Conwol |
' E. | PCIslot_ :
Ij—" | 9 } E"L[ slot o 2 s, or more
| F_ | Operating Enviromment S _
‘ """ iy DpLTaIIIIL l;mpemlme 1o #3370
T ‘ Humidity

L

5.2 Digital Compression System

i}  The baseband and MPEG 2 TS over IP signals to the input of the Encoders are
10 be brought from IRDs installed in Input rack via SD! Router & IP Switch. All the
compression eguipment should preferably be from one OtMicompany or
approved by OEM of compression systern, for ease of operation, netwoerking and
full automation. The systemn management should be through NMS. The
compression system shall comprise basically a mimimum of the following
equipment:

a2
b}

3
d)
¢)

f)
g)

64x64 SD/HD-SD} Routing Switcher

0% Lo 90% non-condensing

2869

Chassis tonsisting of muitiple MPEG-2 & MPEG-4 SOTV and MPEG4 &

HEVC HDTV Videc Encoder

IP Encapsulator curn Multiplexer for Statistical Multiptexing

[P Data Switch

Compression Contro! system Computer {Hardware and Software) L.e.

Network Management Systern (NMS)

16 ¥ 16.or better matrix of SDV/ASI Router

Network Timne protocol {NTP) Server

SATD/Comipress
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i) The compression system should have facility to insert Logo (JPEG/PNG, GIF
format) for each channel either in sncoder or in multiplexer. Alternatively,
separate logo inserter unit can also be offered

iy Al the Compression equiprneri like SDI Router, Encoders and [P Encapsuiator

cum Mufltiplexer, {P Switches, ASI Router etc shali be compatible with 1P based
interface.

v} Compression system (either in Encoder or [P Encapsulator cum Multiplexer)

should have BISS-1 and BISS-E encryption facility to encrypt ali the services with
enable & disabie facility.

v)  Allthe electronic equipment should have necessary control interfaces through RS
232 / RS 422/ RS 485/ RJ45 el so that they can be interfaced with a Cortro!
Computer for remote moritoring and cortrol with suitable GUI. The associated
software for logging, archiving, mornitoring and controtling along with the
Accessores should alse be made availzble.

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 sejection of
any one of the 64 HD-SDI input signais to 64 HD-SDY different destinations. All 64
x 64 input and destinations shall also be SD-SDI. The equipment so offered
should be for professional set-ug applications. The Router has to be quoted with
X-Y and Single Bus Remote Contrel Panels.

B. Essential features;

{1 The routing switcher electranics should be capable of being meunted in a
standard 19" rack frame.

(il The rack frame should be modutar to house input, output, control and power
supply modules.

(m) The switcher shall handle HD-SDI & HD-8DI with ambedded audec, SD-SDi
& SD-8DI with embedded audic and AS| signal for routing from input to

output desfinations of their respective port. The switching should take place
during the vertical interval period,

(iv) The switcher should have storage facilities for contral information, sa that in
case of power supply failure, the status of the switcher output should remain
unchanged when the power supply is restored.

(v} The switcher should have redundart cross point card/module and redundant
contreller/ logic cards to achieve compiete (1+1) redundancy,

(vi  The switcher should have auto-switchable redundant duat power supplies.

{vi A certificate from Compression OEM regarding compatibility with
compression NMS is required o ba subm tted for the offered router along
with the hidl.

SATDICompressia F_FEF_J—:PA_PiLamp—uraﬁard__DDKLDeihHSep_EOEAL Page 24
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{vii) Any of the 64 HD-SDI and SD-SD! input shall be capable of being switched
to any or ali of 64 cutputs pors.

C) Technical Speclfcatmn

[ S| Parameter [ Specification !
.| Matrix size | 64 x 64 for HD-SDI and 50-5D1 pc-rt
2. |Input  and | HD-SD} with embedded audio ( inciuding Dolby AC-3 5.1 |
| connector | audio & Dolby E, SD-SDI with embedded audio and ASI |
| _|BNcHD BNC: 75 ohms)
3. | Equalization i Automatic: 150 Meters at 270 Mbps.
- for  SD-5SDI
signal
4. Equailzatton Automatic: 80 Meters at 1.485 Gbps.
: for  HD-SDI
I 5 | Output and | One or more HD-SD!  with embedded audio { including '
i connectar Doby AC-3 5.1 audic & Dolby E) and SD-SDi with |
‘ embedded audio for each of 84 HD & S SDI destinations;
| BNC/HD BNC; 75 ohm, 800 mV, +10%. |
6. | Return Loss | 210 dB on dala rate uptc 1485 Mbfs throughout the |

3 N swwchmg chain. |

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

A, Configuration of Encoding System!:
(1)

Bidder shall supply, install, test and commission {SITC) one set of compression
system having H 264/MMPEG-4 and H.268/HEVC compliant Encoders i (X+2)
chassis configuration where "X” is no. of chassis comprising of atieast 16HDTV
Ergoders with SDI input per stream. "X" no. of these encoder chassis shall also
be capable to take atleast 32 SLTV signal with SDI input and compress them to
MPEG-2 and H284/MFEG-4 compression format without any liritation or
reguiring upgradation /downgrading by way of hardware and software. Each
encoder chassis shall have 4 to § BNC/HD BNC/Micro BNC/DINMini DIN
Female ports enabled for feeding SD/HD SDI input signal. Each encoder chassis
shouid have same hardware and software licenses.

For example, if bidder offers encoder chasss 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 betow:

I Groups/ | No.af T No.ofSDTV | No of HDTV [ Total Noof !
Combinatic BNC/HD Channeltc be Channel to be | TV channels |
ns | BNC /Mini | ¢ompressedin compressed n to he :
(at a time ‘ DIN Ports MPEG-2 & H.264/MPEG4 | compressed
anyong) | enabled per | H2B4/MPEG-4 & H.2B5/MHEVC | i Each
chassis {(at & time (atatime | chassis
B anyong. anyone ‘
SATD/ComprassionRF_HPA_Pitampura_and_DDK_DethliSep_2024 Page 16
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siandard) with | standard) with
L] S0 Input SDI lnput |
L (a) .8 8 LD 8 |
| {b) 8 | 6 - 2 B :
k e 8 4 4 8 :

(i) Al the above encoder chassis of compression systam shall aiso be capable to
take MPEG-2 T8 over IP 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
aencoder chassis with MPEG-2 TS over IP input shall be capable ‘o encode
mitimurn 4 HOTV channel in H.264/MPEG-4-AVC & H 265/HEVC Main 10 (at a
time anyone standard) and minkimum 16 S0TV c¢hanpel in MPEG-2 &
H 264/MPEG-4 {(at a time anyone standard) withcul any limitation or reguiring

upgradation/downgrading by way of harcware and software licenses.

The probable combination/configuration of cnannels tc he compressed by

enabling various filters {Noise Filters, Pre-processing, efc) are tabutated below:

[ Groups! | No. of SDTV Channels | No. of HDTV Channelsto | Total Noof
Combipat | to be compressed in be compressed in TV channels
ions MPEG-2 & H.264/ H.264/MPEG-4 & to be
{at a time MPEG-4 (at a time H.285/HEVC (at a time compressed

anycne) | anyone standard) with anyone standard} with in each
MPEG-2 TS over IP MPEG-2 TS over IP Input chassis
bopat | ST
[ 16 0 18
2 A3 _ 1 14
3. ¢ 2 S LS
LA 6 3 9
I I 4 4 8

B. Features of Encoder

(i}  There should be dual redundant SMPS power supply units pe: 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 complateness of the offer as an alternative to inbuiit redundant
power supply unit.

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

(i} It should have multi-pass encoding.

{iv) Iltshould have interface for Remote Corvrol.

(v} Itshould generate PSI.

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

{vi} The encoder shali be MPEG-2, MPEG4 and HEVC standard compliant without
any limitation or upgradation by way of hardware or software licenses.

ﬂmi‘l;[jﬁm ress) n_RF_:—!PA_P'rtampura_and_DDK_DelhifSep_ﬁ Page 17
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(vi) There should be provision for 4 sterec audio with MPEG-1 Layer-li & HE AAC vi
& v2 5.1 audio encoding in each SDTV encoder.

() There shouwld be provision for 4 stereo audio with Dolby Digital (AC-3) 5.1
decoding & enceding, Dolby Digital pius 5.1 decoding & encoding, MPEG-1
Layer-li & HE AAC v1 & v2 5.1 audio encoding in each HDTV encoder which
may enable to encode the audic in Dolby Digitat (AC-3} 5.1 and Dolby Digital
Plus 5.1 audic with down-mix of one MPEG-1 Layer-Il at any given point of fime.

(x) There should be zudio loudness control n 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.

(i) The Encoder shall be closed captioning compliant with EIA 608/708, DVB-
subtitling and digital program insertion compliant with SCTE3% insertion va

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

(xi} The encoded output of chassis should be MPEG-Z2 TS over 1P on RJ45
cennector.

ixili) Encoder hardware/Server shali also be capable 1o support RTMP, DASH, HLS

encading/streaming format, so that it may be enabled by additional licenses in
future, if required.

C. Serial Digital Interface {SDI) Input Specifications

_Sl._|Parameter ~ ~ |Specification _
1 |Videolpputs SD-SDI & HD-SDI with embedded audio
2 | Senal interface i SMPTE 292M, 1485 Mbis (10 bit) with

- embedded audio
iy SMPTE 258M, 270 Mb/s {0 bit} with
embedded audio

_,'_E;_“_ Format L ITU(R)-BT. 601 & ITU-R BY.709
4 Ccnreetor - BNC/HD BNC/Micro BNC/DIN/Mini DIN !
; female,
75 ohm

‘ Physical SDI Port enabled ‘ i) Minimum 4 Port -
i} Maximum 8 Port

| 800 rV p-p nominal +/~ 10%, SDi input

1’215 dB from 5 MHz to 1.5 GHz /OR

\ 210 dB on data rate upto 1485 Mbps ]
D. Embedded Serial D|g|tal Audio Input Specifications

7 | Return Loss

. [ Parameter | Specification
Serial interface | @) SMPTE 272M
‘ | b)SMPTE 208M
] } Format AES/EBU. 4 stereo channels
3 Connector BNC/HD BNCMicro BNC/DIN/Mind DIN
_ ‘ i Female,75 ohm

EiPT Transport Stream Iny Input Specifications

|_Sl. | Parameter _ Specification I
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1 | Type _| Gigabit Ethernet
2 | MPEG Format 'MPEC 2 TS over IP (SPTS & MPTS)
3 | Decoding of Video from ) MPEG-2
s iy H.284/MPEG-4-AVC
, i) H.285/HEVC Main 10
4 | Decoding of Audio from i} MPEG-1 Layer-If
TS iy HE AAC V1 & V2 5.1 Augio

i)
iv) Doloy Cigital Plug .
Minimuin iwo nos. independent ports and
configurable in redundant mode
4000 Mbps ar better per port
7 | Ethemet Interface 1000 base T or tetter
8 | Ethemet Connectors RJ45

F. IP Streaming Input Specifications

Dolby Cigital AC-3 5.1 Audio

5 | No of Ports cedicated for
[P Input source
6 | Port Speed

Eachencoder chassis shall have the facility to pull the caannel from Cloud/URL.
Thereafter, channe! may be decoded; and encoded in desired format for muitiplexing
with external IP Encapsulator cum Multiptexer. Input format of 1P stream is given

helow:
1. RTMP IP Streaming input Format of TV Service
i) HETV _Channel e
Video . .
Stream . Video Audio Type of
Input -ing Profite | Decodin Frofile | Resolutio | Decoding ;| Audio
Format Format Number g n Standard | channels
standard
Steren,
. 1820 x AALC- NMaro for
t H264 | High 1080 | LCVI.V2 | AACLC.V
1 and V2
Stereo,
MPEG '
; . 1440 x BAC- Mona for
REMP e 2 H264 1 HIgh 1 Yogo | Lewvivz | AacLev
T 1 and V2
Stereq,
i . AAC- Mono for
3 H.264 Hign 1 2B0x720 LCVIVE | AACLE Y
1and V2
i SDTV Channel
Video .
Stream p Video Audio Type of
; Input «ing Profiie | Decodin Profile | Resolutic | Decoding | Audio
. Format Farmat | umber g n Standard | channels
: sfandard o
Steren,
. . AAC- Mano for
; MPEG 1 H.264 | High | 720x576 || - yva | ascLe v
RTMP | TS ie. 1 and V2
{T8) AAC- Sereq.
2 H.264 High 544 x 576 LC V1 V2 Mono for
e AMCLC Y
SATD/Compression_RF_HPA_Pitampura_and_DDK_DelhilSep 2024 Page 29
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1and V2
Slereo
- : AAC- Meno for
3 H.264 High 480x5756 LEVIVE | AACLE Y
_ | 1endV2
[2. HLSIP Streaming Input Format_of TV Service B
'5 i} HDTV Channel
| Video . .
Stream . " Video Audio Type of
flc:]r?:att -ing hfl:;fllnlzr Dec;dm FProfile | Resolutio | De¢ading Audio
Format standard n Standard channelé‘
Steren,
Mono for
AAC- AACLC YV
T H2BAE | High | EX | Loviva. | 1and v
DD, DD+ 1 51 for
DD &
? DD+
Stereo,
_ Mono for
: MPEG AR AACLC WV
HLS | TSie 2 TR gn | TERX Leviva | tandvz |
(TS ' G0, DD+ 5.1 for
DC &
3 _ GD+
Stereo
for
. AAC- AACLC V
3 r‘HzE?jC& High | 1280%720 | LC.VAV2, | 1 and V2
0D, DD+ 5.1 for
DD &
DD+
ooy SDTV Channet . :
Input | Streami Profile DngoE;n Videa Audio Tg:ﬁzi:f
Forma ng Profile | Reselutio | Decoding
t Farmat Number g n Standard channel
N S standard 8
' Stereo,
MMano for
AACLC
AAC- '
1 H2848 | Lo | 720x576 | Lovive, | V1 and
HEVC _ V2
BE. DD+ 1 5 4 for
| MPEG E’}D&
HLS | TSie DD+
(.TS) Stereo,
Mona for
AAC-
o | HBEAE L o | saaxs7a | Lovive, | AACES
HEVC /1 and
CD, B+
2
. 6.1 for
SATO/Compression RF_HPA_Pitampura_and_DUK_DelnifSep 2024 Page 30

141



2856
141

Do &
Stereo,
Mone for

AACLC.

AAC- -

H.264 & , | V1 and
3 HEve | High | 480x576 | LCV1V2,

V2
DD.DD+ o 45

DD &
S | . L L DD*

SATD/Compression_RF_HPA_Pitampura_ard_DDK_Delhi/Sep 2024 Page 31



._3. SRT IP Streaming Input Format of TV Service

2883

__)___ HDTY Channel o |
Video . . Type of
Input 5".'93“" Profile | Decodin . 'u'ldeo- Auchp Audio
format ing Number g Profite | Resolutio | Decoding channel
Format standard n Standard s
aterec,
Mona far
MPEG-1 AACLC,
’ H.264 & High 1920 x L-tt, AAC- | V1 and
HEVC 9 1080 LCVINZ, | vo
DD, D+ 51 for
DD &
- e DD+
Siereo,
Mono for
, MPEG-1 | AACLC,
sRT | Toie | o | Hasas | L | 1440x | L AAC | V4 and
Te) . HEVC ¢ 1080 | Leviva | w2
T | DD. DD+ 5.1 for
' DD &
PD+ |
Starec
faor
MPEG-1 AACLC,
H.264 & . L-fl, AAC- V1 and
3 weve | Pgh | 1280x720 | U0 | T
DD, DD+ 51for
DD &
. __ SODTV Channel . .
. Video . . Type of
Input | Streami Profile | Decodin . Vldeo_ Aud:P Audia
Forma g Number 3 Profile | Resolutio | Decading channel |
t. Formét standard n Standard s _
Stereq,
Monao for |
MPEG-1 AACLC
MPEG '
) H.264 & . L-11, AAC- | VM1 and
SRT 'I;STlSE; 1 HEVE High 720 x 578 LCV1V2 V7
' DO Do+ .1 for
D&
| Stereo,
MTEIEGJ Mono
I for
H.264 & . AAC-
2 High | 544 x 576 AACLC,
HEVC LCVINv2 V1 and
' 2
I R OO0 | 5 thor
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55 E
DD+
A D Stereo, |
MPEG.1 | Mono
L il
H.264 & . AAC- '
3 HEVC High 480x578 LC V1 V2 V“rvaznd
' 3.1 for
DD, DD+ 0b &
DD+
4. ZIXi IP Streaming tnput Format of TV Service
iy HDOTV Channel o . e
_ . o Video Video Audio Type of
f:ir‘::;t St;i"’:::: NPJ;fI;I:r i Decoding  Profile |Resolutio| Decoding Audio
it I | standard n Standard | channels _
Stereo, !
MPEG MPEG-1 Mono for
ZIXI TS ie 3 H 264 & High 1920 x | Ll AAC- | AACLC VY
{Té)' HEVC 1086 LC Vi va, and V2
' bD, DD+ | 51ferDD -
— | &b
; Stereo,
‘ MPEG-1 Mona fer
2 H 264 & High 1440 x | L-ll, AAC- | AACLC VT -
. HEVC 9 1080 [ LCVIV2, . apsv2 |
DD, DD+ | 5.9 for DD
Ny & DD+
wpec.1 | Sereo
3 H.284 & Hiah 1280x72 | L-li, AAC- and V2
' HEVC g 0 Lovive, | 38
__ OD. DD+ 51 for DD
I o | aDos
i) DTV Channel T | _ -
. | Profile| Video . Audio Type of
Fltl:rpnl:;t[ St;f:m:; Numbe| Decoding| Profile Re:ﬁﬁ:;on Decoding Audio
... 9 r standard | 1. _Standard | channels
Stereo,
; MPEG-1 Mono for
H.264 & | . i LAl AAC- | AACLC v
1 HEve | HOn [ T0XS76 | ol yn | and v
DD, DD+ | 5.1 for DD
MPEG ) & DD+
ZIXI TSie Stereo,
{.TS) : MPEG-1 Mono far |
H.2684 & - L-il, AAC- | AACLC V1 |
2 Heve | HiEn | 844x576 | o uiva | and va
0o, DD+ | 51 foer DD
S - ]800+
3 : H2648& , Hign 430x576 MPEG-1 Stereo,
SATD/Compression_RF_HPA_Pitampura_and_DDK_JethySep_2024 Fage 33
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e e RS T Tt
LCMIV2, | AACLC V1
; ; OD, DD+ | and V2
: ‘ : ’ 5.1 for DD
. S N 200s
5. Input Format of Radio Service received through IP Streaming "]
: Inpat Audio Decoding | Type of Audio
_ Format | Profile Number | Streaming meat: __Standard . channels
H';'}PEG TSie o aaceLe, ' Stereo, Mano for |
HLS 1 (i} Raw audio - (i} HE-AAT V1, AACLC, V1 and
. y (i) HE-AAC-V2, V2
JJormat(aac) YTV

lach Encoder chassis shall have e facility to encode minimum § Radic Service

through 1P Input streaming.

G. Video compression parameters

réceived

| 8. T Parameter
1 Video Resoldtions (PAL)

Profiles and Levels

: 720 x 578,
544 x 576,
480 x 578,
‘For HDTV
1920 x 1080

i) SD MPEG-2, MP@ML

| iHD H.264 Main Profile Level 4.0

| Specification
For SDTV

1440 x 1080

i) SD H.264/MPEG-4, MP@ L3

wIHD H.264 High Profile Level 4.0
v) HD H.285/HEVC Main 10

|
Video Bit-rate

"4 | Temporal Processing

1

| 1) 500 Kbps to 4 Mbitfs for 4:2:0 Profiles of
- SDTV on MPEG-2 depanding on Resclution

[ HEVC Depending upar Resoclution
. 8. B, P frames struciure to support low

it} 3 to 20 Mbit/s for 4:2:0 Profiles of HDTV
in MPEG-4 depending upon Resolution
lii) 3 to 8 Mbit/s for 4:2:0 Profiles of HDTV in

delay mode.

| Coding of Interlaced
Video

Adaptive field & frame Processing support

Spatial Redundancy

Discrete Cosine Transform (DCTY

Reduction

| "Chrominance Format

4:2:0

5
7
8

_: Aspect Ratlo

a3 and?ﬁg -. e,

SATDHCompression_RF_HPA_Fitampura_and DDK
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19 \ Type of Encoding N Variable bit rate
H. Audio Compression Parameters
Sl | Parameter Spec:f’ cation N
1 , MPEG-1 tayer il
Audio Encoding ii} HE-AAC (MPEG-4) v1 & v2 5.1 Audio
. Method i) Dolby Digital 5.1 AC-3 audic
- v} Dolby Digital Plus 5.1 E-AC-3 audio
2 Datz rate i} 64-192 kbps (MPEG-1, layer II)
| i} 32-72 kbps (HE AAC v1 enccding)
iif) 16-64 Kbps (HE AAC vZ encoding)
f ) 224-640 kbit/s (Dolby Digital 5.1 audio encoding)
v} 182-640 kbit/s (Dolby Digital Pius 5.1 audio
encoding} |
L. IP Transport Stream Output Specification
5L | Parameter ' Spemﬁcatmnﬁ_
1 [ Type . | Gigabit Ethernet
_ 2 | MPEG Format MPEG 2 TS over IP
3 No of Ports dedicated for | Minimurn twé nos, independent ports and
| IP Qutput configurabie in redundant mode
4 | Speed 1000 Mbps or better per por o
5 | Addressing Unicast and Multi cast (a1 a time onty one).
& | Ethernet Interface 1060 base ¥ or beiter
7__| Ethernet Connectors RJ 45 _
J. Control and conf;guratlon of Encoder chassis
| SI. [ Parameter Specification
1 | Control port Min. t ho. 10/100/1000 Base-T Ethernet
portfor NMS
2 Conrectar Type RJ 45

K. Hardware of Server in case of software compression solution

a] General Feature;

fii.

CPU/Chipset of server should have facility to enable an environment where

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

. CPU/Chipset of server should have security feature that can reduce exposure

to viruses and malicious-code attacks and prevent harmful software from
executng and propagating on the setver or natwork,

CPU/Chipset of server should have facility of Secure Key consisting of a digital

random rurnber generator that creates truly random numbers to strengthen
encryption algorithms.

- CPUIChipset of server should have Thermal Monitaring facility to protect the

processor package and the systemn from thermal failure.

The offered processor of server should be scalable, high quality, robust with
efficient performance.
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vi. Each server of sofiware compressicn solution should be designed with 85
percent (Max.) CPU toading.

vii. CPU of server shall be similar to Intsl Xeon Gold series or better and launch
date of CPU of server should not be prior to yzar 2021,

vili. Facility to store the fast configuration in the network hardware so that in case
of failure of the Compression System Control Computer, the system remains
running and centinues to Statistically multiplex two or more programme as per
the last good configuration,

b) Hardware Feature:

SL | Parameter  |Specification

| A__|Performance of Central Processing Unit B ]

1 [No.ofCore 24 (Min) per CPLI

2 No of Thread 8¢ Min y per CPU

3 Processor Base Frequency | 2.60CiHZ or betler SR

4 _[NoofCPU _ One or more ]

B _| Memory Specification . ]

5 TRAM T " '[DDR4,64 GBormore e

(6 | Storage Memory SSH, 240GB (Min.) in RAID 1 Configuration |

€ | Operating System | o

7| Operating system Unex

D |EthernetNetwork | = " T - .

‘8 No. of Ports (Duplex) in ) 2 Nos_ of 1 Gigabit port for Input or more

' Server i} 2 Nos. of 1 Gigabit port for Qutput or

more

iH)2 nos. of 1 Gigatit port for Management &

- Control

V)2 nos. of 1 Gigakit port for Ancillary
E __|PCislot . S R e
8 | PClslot for SDI 1 2ncs, of more . ]
F__ Operating Environment e
10__| Operating Temperature 10 to +35 *C L
(11 | Humidity . 10% to 90% noi-condensing _

5.2.3 1P 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.

{li) IEEE 8021w Rapid reconfiguration  of Spannirg  Tree, and
{EEE802.1sMultipie VLAN instances of spanning Tree.

(v} IEEE 802 1x suppot for dynamic port-based security, provicing user
authentication.

SATDICompression_RF_HPA_Pitampura_and_DDK_Deihi‘Sep_2024
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(v} Real-time network fault analysis with easy-to-deploy device specific best-
practice templates.

{vi) The required rardware and software inctuding their licenses shall be provided
for Muiticast IP Reuting, VLAN configuration and GUI of the switch for
configuration and Monitoring of IP ports through Compression NMS.

(vi) The required Hardware & associatec accessories (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
L 1| Forwarding rate 72 Mpps (100 MBps)
.2 (Memory:
i __| DRAM ....A GB (Min) o
i | FLASH _ 2 GB (Min) -
3 Fthemet ports [{/10C/10600 48 {Min)
{Scleclable)
4 1 Switching capacity 178 Ghps{Min.) ]
5 _ Throughput 172 Mpps (Mega packets per second} or betier
€ IPvesuppot [insoftware | _
.7 Uplink optics type 4 SFP (Min 10GB per SFP port)
8 CPU __| 800 MHz (Vin) B
g Shared buffer 12MB (Min) |
10| Height of TP Switch _ TRU ]
8__|Indicators e .
11 Per-port status LEDs link Integrity, disabled, activity, speed. and !
B ) full-duplex indications :
|12 | System-status LEDs: Fan, power and system Indicator

5.2.4 |P Encapsylator cum Multiplexer

A
)

i)

Essential Features:

Each IP Encapsulator cum multiplexer shall be capable of multiplexing minimum
of 84 SDTV services or 20 HRTV senvices or combination of both SD & HD
service + 4 Radio channeis {only in CBR) with DVB-CSA (V-1 & V-2) suppored
DVB-CAS simulerypt encryption through IP and ASI in CBR and/or VBR mode
inputs per transport stream. It should have the racility for statistical Multiplexing,
Re-multiplexing and again multiplexing the relevant/required services.

The compression system {Either IP Encapsulator cum multiplexer or Encoder)
shoutd be able to create :ndependent as well as combination of poot of services
mux in statistical & CBR for MPEG 2, H.264/MPEG 4 and H.265/HEVC
compressed streams of SD & HDTV channeis.

Each |P Encapsulator shall have enabled minimum four independent IF data port
(Bi-directional), onhe IP port for DVB-CSA (V-1 & V-2) supperted DVB-CAS with
simulcrypt encryption & four independent AS| input port and four independent AS|

SATD/Com
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output port, so that IP Encapsuaffor shall be able to take input stream/signal
through IP as well as ASt port for multiplexing the channels and take out
multiplexed transport stream through IP on RJ 45 as wel! as AS| on BNC/HD
BNC/Micro BNGC port.

v) Each IP Encapsulator shall generate four independent AS| output transport
stream with DVB-CSA (V-1 & V2) supported DVB-CAS simulcrypt
Encryption{CAS) for transmission with option of generating AS| outpul transport
stream without DVB-CAS encrypted (free to air) for monitoring of this set Lp.

v) Each IP Ercapsulator should be capable to multiplex both SOTV and HOTV 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 ain
independent ASI transport output “or maonitoring.

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

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

viiiy IP Encapsulator should be capable te accept variable video bit rate FProgramme
Stream and Multiplex the multiple streams in a muttiple Multiplexing Group ie. “n x
services” and allocate oplimum 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} IP Encapsulator should have DVB compliant for encapsulation of EPG data, DVB-
SUPSI table, NIT table. EMM table, ECM table generated by EPG and DVB-SIIFSI
Generator/Server and CAS server in the autput of transport streams.

iy Each IP Encapsuiator cum Multiplexer unit should have Hot swappabie dual
redundant SMPS Power Supply.

B. Technical Specification

Sl | Parameter , .. Specification
4) |IP data Port Specifications | .
1 1Tvpe _ | Gigabit Ethernet 802.32 R
2 . No. of Ports for input and i} Minimuny four nos. physical independent
| outpul data 1 Gigabit RJ45 ports (Bi-directional) with

licenses (2 ports for Input & 2 ports for
cutput configutable).

i} Minimum  four nos.  physical
independent 10 Gigabits SFP port (Bi- |
‘direclional)  with SFP optical  device

I S .. canridge. ]
3 | /O Speed Min 900 Mbps perpott
4 | IP Encapsulation _ MPEG -2 TS gver P
_ 5 | MPEG Format 188 BperTS
SATD/Compression RF_HPA_Pitampura_and_DDK_DeinifSep_2024 n Page3s
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6 [ Addressing | Unicast and Multicas® o
I R (atafimeontyone) |
I 7 | Ethemnet Interface 1000 pase T ;

8 No. of Ports for ancillary Min. Z Nos. prysical 1 Gigabit RJ 45 port
i data o {Bi-directiona) L

9 Ethernet Control and Min. 1 no RJ 45 for control and
- Management connectar management
b} | DVB-ASI Transport Stream Input Specifications N

1 . Format MPEG-2 TS/ DVB-ASI

2 Quantity o I'Minimum 4 independent ports o
3 | Conrector - BNC/HD BNC/Micre BNC; Female

c) DVB_ -AS| Transport Stream Output Specifications

1 Format o MPEG-2 TS/ DVB-ASI :
2 Quartity (No. of o/p Port) | Minimum 4 Nos. (Two Independent output
ports for fransmission and Two mirror
L output ports for monitoring). )
- 3 | Transpart Stream Output 100 Mbps per Output Stream o
4 Connector | . BNC/HO BNC/Micro BNC; Female N
d) | DVB-ASI Transpurt Straam Qutput Specifications
| 1 | Format MPEG-2 T8/ DVB-ASI _
2 Quantity (No. of o/p Por) Mimmum Four Indeperdent POTLS |
condiparable 10 DVB-CSA (V-] & V.7
eneryplion for ransmission.
| These ports shall also be enabled (o
stmulerypt  minimum  two DVB- CAS :
cncryption and configurable 10 free o air
maode lor mmulmmg
3 Transport Stream outpLt - 100 Mbps per Output Stream
4 | Connector

BNC!HD BNC/Micro BNGC: Femnale .

e) | DVB-CSA (V-1&V2) supported d simulcrypt DVB-CAS Feature

1

' IP Port for DVB-CSA V-1 & V-
2 supported DVB-CAS Confrol
with required licenzes

Minimum one port (RJ-45)

2 | No. of DVB-CAS to be | Minimam two CAS B
simulerypt

3 | Name of CAS to be deployed | Generic Conditional Access System

| {(CAS)

4 1 IP data port for OTA with Through IP data port or ASTinput port |
reqmred lfcense

5 | Scrambling Featwe witt | On ail independent output port with each
required licenses service and ON-Off facility. |

6 | EMM prccessmg bandwidth 4 Mbps or better

7 | ECM pracessing bandwidth 15 kbps or better per channel

SAT DfCompression_RF_HPA_Pitampura_a rd DOK_Delhi/Sep_2024
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Statistical Multiplexing:

There should be Statistical Muitiplexing software to enable Doordarshar to control
the configurations of each channel encoder in orcer to optimize the bit rate used to
encode the video maierial.

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

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

c. There shalf be no break in service during change of bit rate of compression
equipirent and also during transition to radundant P Encapsulater cum
muitiplexer. There shall be no reguirement of rebooting of the compression
equipment for effecting the change in configuration.

d. Real time bit rate management for continuous ailocation of bandwidih betwesn
the encoders using only native hardware and scfiware of encoders and

multiplexer. That is without the use of any additional / external computer
hardware or software

e Stat Mux facility should support among all SDTV & HDTV channel with DVB-
C8A (V-1 & V-2) supported simulcrypt DVB-CAS encryption (CAS).

f. Fastresponse fo the variations as per the complicacy of the source material,

9. Enabling of statistical Multiplexing shalf not need any changs in the hardware
or software of the receiving equipment i.e. STBs.

. Impiementation of DVB-CSA (V-1 & V-2) supported DVB-CAS, EPG, Video on

Demand (VoD), NVoD, Subtitling, Audio descriptor, ciosed captioning etc,

Services like DVB-CSA (V1 & V.2) supported with simulcrypt DVB-CAS encryption
(CAS), Subtitling, Audio descriptor, EPG ete 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 fimitation or requiring upgradation by way of hardware
and software. The offered |P Encapasulator cum multiplexer shall also be Video
on Demand (VaD) & NVeD with TS format compliant, however Storage server,

Play out system, GSM or IP based network for return path are not in the scope of
this tender.

5.2.5 16x16 or better matrix SDIASH 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
should be for professional Broadcast apglications. The Router has to be guoted
with X-Y and Single Bus controf panels.

Essential Features:

i. The routing switcher slectronics should be capable of being mounted in a
standard 19" rack frame.
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. The switcher shall handle SDI/ AS| sighal for routing from input to oLiput

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

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

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

supply.
v. The switcher guoted against this specification should be compiete in all
respects and should have the desired features.
vi. A certificate from Compression OEM fegarding compatibility with compression
is required to be submitted alongwith the bid.
vii. Any cf the input shail be capable of being switched to any or ail outputs of
router.
viii. Number of input and output port of ASI/SDI Router shall be same.

C. Technical Specification:

Specification

Fi} No. | Parameter

1. | Matrix size _16x16 or better matrix _
2. |lnput .| SDVAS! (BNGC 756 ohms) .. o
[ 3 | Equalization Automatic: 150 Meters at 270 Mbps. o
i 4, output SDI/ASI {BNC 75 ghm)
5. T Retuin Loss Should be maintained better than 15 dB on data rate
|

_..___| up 10270 Mbis throughout the switching chain. |

5.2.8 Compression System Control Computer with Software
A. Compression System Management Functions

(8) The compression system control computer shall control the operation,
redundancy switching ancl configuration of all parameters of enceders, |1P
Encapsulator cum multiplexers, SDI & ASI routers and IRDs including alarm ang
fault logs for a minimum of 365 days or configurable to 90/120/180 days subject

to limitation of hard disk space.

(b) NMS8/AMS (Compression control system) offered should be capable to mux 80
TV channels (min) per mux group. However, there should not be any restriction

on total number of output streams.

{c) NMS/AMS of Compression system shall have the facility to configure, contra! and

Monitor minimum 60 equinmentelements like IRDs, Encoder

cum Mux, SDI Router, AS| Router, RCPe, IP Switches alc.
B. Salient Features:

5, |IP Encapsuiator

The System Control Computer shall be used as a control profocal ta corfigure the

variols parameters for the statistical multiplexing such as:

. To configure encoders for variabie Bit Rate Transport Stream. Setling of

mintmurm 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 pocwered down, the whale system
should be failure protected so that it stili works.

Faciiity to store the last statistical Multiplex configuration in the netwark hardware
s¢ that in case of failure of the Compression System Control Computer, the
system remains running and continues to statistically mulliplex 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-defired Image
(PNGIIPEG, GIF format) an the loss of video input in NMS.

There shall be facility to create ghost backup of Hard disk of NMS computer on
USRB storage.

Each set of Network Management System (NMS) shail comprise of {1+1) rack
mounted server for 24x7 operation in master and stave configuration or cluster
configuration with three client ficenses.

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

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

Trese client PCs shall be installed in the Monitoring room, shit in-charge room
and HPA Portacabin room. HPA Portazabin 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 cantrolling and
monitoring afl parameters of the digital video and audio compression system
through suitable hardware interface and user friendly GUI.

Te facilitale centralized network management operations in future, it should be
possible to operate the system remotely via a suitably sonfigured computer and
modem over standard dizl-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 2nd monitoring.

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

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 1o the
operator.

. [Parameter " Specification q

| .Man Magchine Interface Graphical User Interface (GUl) R

| Operational Features Based on latest Windows / Linux version: !
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T o ' (a)  Diagnostic log |
(b)  Transaction log |
| (c) Password privilege system :
(d)  Dial in  modem supportThrough ‘
Broadband
- o . (e)  Multi user terminal support =~
3 Physical Connection to Ethernet 10 Base-T/100 Base-T through
__| Equipment .| CAT 6 or better cable o o
4 Hardware Platform Supplier to vrovide full details of the industry
.| standard hardware platform proposed =~
5 Software Supplier to provide full details of the industry
I e .. Standard software pla tfcjm_?EEF!ﬁ?.d_._._.:
(6 | Back up on USB storage : The back-up/ recovary USB storage for all |
the software are 1o be provided with proper
| licensees. — — o]
7 No of Eguipment/ 75 Nos. (minimum)
Element 'o be controlled
by offered Compression
| [NMSAMS L o
| B Storage Memary SS8D, 240GB (Min.) in RAID 1 Configuration |

D. Remote Access

It shall be possible ta 3dd a remote user terminal and modem/IP interface to
provide access to the controt system computer from a remote location via dial up
teiephone line/ Broadbard network. The remate user shall have access to all the
commands available at the main contral system, subject to password restrictions
for security, The remote user snall be presented with & user interface. which is
identical to the local user interface.

5.2.7 Network Time protocol (NTP) Server
A General

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

. NTF Server shall have front panel display and keypad for configuration,

il 1t should have Secure Web interface for Configuration, monitering of status, logs
elc via Internet browser.

. 1t should have dual redundant power supply.

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

B. Technical Specification

S.NO. Description I Specs

| Accdracy (GPS Locked) | 5 microseconds per day(5.79x10° ) _i
Type of Oscillator Rubidium (Rb) - ‘
Network Timing Service LD NTPVZ V3 V4 )
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4. Number of clients/devices to be | Minimum 2000 |
| synchronized
" 5. | Mods of Operation | Unicast, Broadcast and Mulicast
| 8. | Network Input output port | Minimum two no. Gb Ethernet (RJ-45)
7. 'Management IP Protocol | IPv4/ IPVE Compliant " T
8. |Antenna Comnector SNA/N-type/TNC
9. | Management Interface RS-232 or 10A100/1000 Based-T
| Ethernet Port
10 | Status Indicator . LED/OLED based ;
11 !Size 18" rack mountabie ‘5

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.

ity It should provide IF output (70 4 18 MHz) as per DVB-8 and DVB-S2
standards’ modulation schemes based on the user requirement.

i) 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 DVE-S & DVR-S? compliant)

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

te configure the moduiators through front panel keys and througt browser on
remois computer.

v} The offered modulators should be compliant to the ETSI 103 128 DVB Carrier
{0 {DVB-CID} requirement.

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

vii) The redundancy of the offered modulatars shall be controllad through the
offered IF redundancy switch.

viii) In case of failure of main/ redundant modulator, audiofvisual alarm should
be generated to indicate the failure of main/ redundant modulatsr

X} The offered Modulators should have facility to take ASI input through BNC
port and MPEGZ TS over IP input through IP data port,
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x) All the requisite drivers, software and licenses required for
specifications must necessarily be

B. Technical Specifications:
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meeting the DD
pre-loaded and configured by the QEM

before supplying equipment to DD

S No, Parameter = [ — 7 ‘Specifications |
l.  ASiinputs S o {
1 - Compliance - | DVB Document AG10 rev. 1 May I 997

| Sectiocn4.4 . B
Byte stuffing modes Byte and single packet burst mode.
3 Connector 'BNC T T - o

Il " IP Input Data Port {External IP to ASI converter is not acceptable.} |

[input data format | MPEG-2 TS over iP T
2 Ethernat interface 1000 base T T

;3 [ Ethernet Connector txRJ45 |
. Forward Error Correction and Modulation Scheme as per DVB-S*éia_nﬂm'—_i
1 Multiplex Adaptation | As per ETSI EN 300 427 (GVB-§) :

_and Energy Dispersal | | |
2 Outer Coding | Reed-Solomon (204,188, T=8)
: Tnterisaving Denth gy ———
4 Inner coding QPSK : Convolution R=1/2, 2/3. 3 /4. 558 o |
| 7/8

|5 | Spectrum Roll off factor 20%, 25 % and 35% selectable

B Modulation QPSK D
7 | Transmission rates variable, 1.0to 45.0 M symaolis (min}

WV, Forward Error Correction and Modulation Scheme as per DVE-S2 standard
1 [Multiplex Adaptation ~ and | As per EN 302307 (DVB-82) |

L Energy Dispersal _
2 Modulation QPSK, 8PSK
3 | Modulation mode  Should be capable of emitting sighals on_the

following made

1. Backward compatible mode ( DVB-8/
LCVB-52 one at a time)
2. Constant Coding and Modulation

L mode (CCM; —
4 Outer Coding BCH

<}‘L‘/‘”f::i::ﬁres&si}j{:HP:ﬂ'.__Pitarn;mra__am:I_DDl*(_E:'reIr'riJfSe;:»_Z{‘,tz-ﬁi
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s hercodg TIERE . , e
R= "/2, 3/5, 2/3, 3/4, 4/5. 5/8. 818 9/10 (for |
DVB-S2, QPSK), |

' R=3/5, 2/3, 3/4, 5/8. 8/9, 9/10 {for DVB-§2,

5] Spectrum Roli off factor 5%, 10%, 15%, 20%. 25% and 35%
I |  selectable |

7 | Transmission rates . Variable, 1.0 ta 45 M symbol/sec (min.)

V. IF output Interface Specifications " "
o 1 Gupal Froquency Range Ty R
2 Outputimpedance 75 0ms unbalanced
4 - Output Return Loss C15d3 (miny

5 | Qutput Level Range . 20 dBm to 0 dBm
6 ‘Lavel Step Size T T02cBmax T

7 Spunious Outputs’ < -65 dBc/d kHz at 0 dBm output power level |

in Band.
ar
_ i .| =-60 dBm outside Band .

8 Synthesizer Phase Noise Should meet the requirements of IESS-308 |

9 CWmode ~ Belectable T |
10 [Naisefloor (No/€) < 120 dBariz - N
Vi. Internal 10 MHz clock & Synchronization
1 ‘Frequency stability with respect | <+2.5p0m over 0°C to 50°C -

to temperature

5.3.2 F Redundancy switch

IF redundancy switch would he used for the compression cnain redundancy in 1+1
configuration for Moduiators,

A} Essential Features:

0

th

i)

fiv)

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

ensure compatibiiity 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 supplias,

Facility for automatic, Manual ard remote (through web interface) swiching of
the modulators should be avaliable through the IF Switch.
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(vi The switch should have high reliability, robustness and should be of professionat
type.

{vi) All the requisite drivers, software and licenses required for meeting the 0D
specifications must necessarily be pre-lnvaded and configured by the QEM
before supplying equipment to DD,

B) Technical Specifications

['s. No.f Parameter Specifications "
1) Operating frequency range 20 to 200 MHz

(i) inserfion loss | | €3 d8
o — -

a) {nput 10 input T 45dB min

b input to output | 50dBmin T
i) Input return loss [ 13dBmin T
V) Output return ioss FE T 3 —
Vi) T'IF connector BNC/SMAtype ]
| vii) Impedance | 750mms T I
g"viii) Remote control "

[

RS232 o RE42DABE or Ry 45

RF System
The RF Chain consists of the following equipment.

a} C-Band Up-converter {LU/C) in {1+1) redundant configuration.

b} RF Redundancy Switch fo- U/C Redurdancy {externai or internal).
c} 1:2 RF Splitter,

d) 1:4IF Splitler.

e} HPA (C-Band, 1 kw) in ("+1) redundant configuration with RF waveguide switch
and Dummy loae,

f)  Semi Rigid Elliptical Waveguide
9) Automatic wavequide Dehydrator

QOutput of tF Redundancy Switch will be connected te the input of Upconverters in 1+1

redundancy cenfiguration through IF Splitter, Output of RF Redundancy Switch will be fad to
the HPAs using RF Sglitter.

+.4.1 C-Band Up-converter:
A. Essential Features:

g} The offered RF Redundancy Switch {in case of external RF Redundancy Switch)
must be from the OEM of he offerad upconvener or endorsed/autherised by the

OEM of offered upconverter to ensure compatibility of the offered RF redundancy
switch with the offered upconverter,

54
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b)

€)

d)

5.4.2 RF Redundancy Switch:

A.
(i)

{ii)

2893

In case of failure of main Up-converter, the RF Redundancy Switch should be
abie to provide RF signal output from redundant Up-converter.

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

If the offered C band Up-convertors are having built in redundancy controller then
the built in redundancy controller should meet the technicat specification
mentioned at clause no. 54.2.

Technical Specifications :

| Sl No. [Parameters | Specifications
) |inputFrequency ~ |70MHzxi8MHz
() [lnputConnector —— |BNC(F) e
i) Input Power 20 dBm to 0 gBm_ i
Ay |inputreturnloss T 8 dBminimum _ B
v | Input impedance 73 0hms
Sy Frequency Steps Size Synthesized 125 KHz
_vi) i Frequency Stability | £ 1x 107 over0to 50°C |
v Output Frequency range | §.85 GHz to B.425 GHz
() _|OutputBandwidth T ri8MHz
{x} ' Output Cornector - N Typs(F)/ SMA(F)
(0 Qutputimpedance (50 0pms }
) Quiputreturnloss  18dB minimum
(i) Output Power o 10 dBm (min.}at P1dB N
xv)  |Gain _180dBminy T
{xv} Third order -45 dBe ¢ better
! intermedulation at 0 dBm
(xvi} - Amplitude response/ | + 1.0 dB per 36 MMz (Max)
_|GainFlatness |
x| Gain Adjustment step size | C2dB8 (Max)
| (xvii) | Phase Neise — | IESS308/309 compliantor better
- (xix) I Spurious . -80 aBc at 0 dBm output carrier related
: or better
o .| -85 dBm Non carrier related or better
(xx) Remuote Control RS232 cr R8422/485 or RJ 45 or any
other port. This should be conrectable
‘to LAN  using required format
_ _converters.

Essential Features:

Built-in RF Redundancy controller or extemal RE Redundancy switch for Up-
converters in 1+1 redundant configuration.

The offered RF Redundancy Switch {in case of external RF Redundancy Switch)
must be from the OEM of the offered upconverter or endarsed by the OEM of
offered upconverter to ensure compatibility of the offerec RF redundancy switch
with the offered upconverter.

141
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(if) The switch should be able 10 a

ccept alanm signai from both main and redundant
Up-convetter.

{iv} In case of failure of main Up-converter, the RF
external RF Redundancy Switch) should be able
redundant Up-converter.

(v} Facility for Automatic, Manual and Remcte switching should be avaitable,

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

{vii} The switch should have righ reliabil
B. Technical Specifications:

Redundancy switch ‘In case of
lo provide RF signal output from

ity and should be of professional type.

E}}'“No. ~ Parameters [ ~ Specifications ]
W ' Operating Frequency | (5.85GHz t0 6425 GHz _T
o Range o | . — »
(i) [ Insertion loss R T - — T
(iify | Isclation —"'_'"""'_'—Gméft"ér___ - __|

| (VM) | Input return loss 13 dB min
.. ) Ouptieim s — EET T T -]
(vi)  RF Input/Output Conractor SMAN-Type T
- (vi) |impedance - |50 0Am T
| (i) | Remote control | R$232 o RS422/485 or RJ 45 or any

other port. This should be connectable :

o LAN  using required format
— . |converers. o
5.4.3 1:2 RF Splitter/(2:1}) Combiners:-
. S. No. | Deseription_ ___| Specifications 7
) mpedanee T TTS00 i
(il [Connecior S I
ey IS0 Gl bas Gl
(v VSWR | B30 o heter ——
__v) _ [tsolation |5 dB or better - |
(vi) | Insertion loss 1dBorbetter L i
5.4.4 1:4IF Splitter
—Sﬁ _{ Deseription . Specifications - B
I T |
(i) ] Comnector BNC - _
(i) Frequency SOMITz to S0M Hz — T
9 [VSWR T T S orbeter _
v} Isolation 28 4B ar hetter -]
| (vi) [ Insertion loss e | 1dBor better __
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5.4.5 Specification of High Power Amplifier

5.4.5.1 Solid State Power Amplifier (SSPA) basad C-Band Linear Power Amplifier

A. Essential Features:

)] The High Power Amplifier (SSPA HPA is 1o be used for the final power
amplification of the digital RF sigra! (wide band) in C-band {from 5.850 GHz to
6.425 GHz) that would be fed 1o the antenna system.

(if) These HPAs are required o be configured in {1:1) redundant system. it should
be indoor type and 18" rack mouniable.

(i)  The amplfication has tc be carred cuf in two stages ie. Solid State driver
Amplifier and Solid State Power Amplifier.

(iv) It should have contro! and moritoring hardwara interface porls along with

scftware, which can monitor as weli as operate the HPA system from a remote
ccmputer,

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

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

{vi)  During the failure of the Main HFA, it shouid generate audible alarm and the

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

B. Technical Specifications:

_S:No. [ " Paramefers "~ “Specifications |
1. | Typeof amplifier ... SS8PA (indoor type, rack mountable)
2. | Frequency Range 5850 GHz 10 6.425 GHz
3. |Bandwidth _ Minimum 575.00 MHz
4. ;. g;;pgu; RF Power at Amplifier 1000 W Min. (80,00 dBm)
5 | Gainat rated power _ _70dB{Min) B
¢ 6. RF Leve! adjust range G-204dB
7 [Gamadjustmentstep size_ 0.1dB R
E 8. Gain variationiFlainess -1 dB (max.) for 40 MHz (Any narrow
i g band)
. |2dB(maxfor 575 MHz bandwidth
9. . Gain Variation vs. + 1.0 dB max. over operating temperature
. Temgperature (0 to 50 °C) | range |
10. | Gain Stability at constant | £ 0.95 46/ 24 hrs. (Max.)
temperature N
11. Gain Slope per 40 MHz + 0.3 dB/40 MHz {Max.}
12| InputVEWR T30 iMax) _
SATD/Compression_RF_HPA_Pitam pura_and_3DK_DalkiiSep_2024 A Page 50
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13. | Output VSWR 1.30:1 (Max;
14 |Load VBWR ~ 77 4 max operational; any value for
operation without damage. L
15. Residual AM noise {Max.} -5 dBcto 10 KHz |
: -20(1.5+kogf dBe to 500 kHz
] __ _;-85dBcabove 500kHz. |
18, Residual Phase Noise --10 3B beow |ESS 308/309 compliant or
better
AC fundamental related - 50 ¢Bc
o Sum of alt spurs-47 dBe -
17. AM/PM conversion at rated 2.5 Degree/dB Max.
output power —
18. | Hamonic Output at rated -60 dBc Max
.| output power S . -
19. Spurious/Noise Power at . -85 dBc or better
.| fated ouiput power e -
20. Intermodulation Distortion -26 dBc of better
{Two-tone, 5 MHz spacing)
at rated output power L
21. Group delfay (40 MHz band)
{(@)Linear 0.01 ns /MHz or better
| {b) Parabolic 0.005 ns /square MHz or better
L (C) Ripple (peak topeak) | 1ns orbetter S
22. | Power consumption af rated | 5 Ky Nominai.
. olp S
23 | Powerfactor __| G.80 or better
24 Operating temp: -0°Cio +50° C N
25. | Relative humidity 5% to 95% non condensing
26, Altitude .| Shoutd operate upta 10,000 Feet AMSL |
27, Cocling Forced air '
28 [ RF Input Connectortype & | N Type (F), 50 ohms T
S impedance | — —
28, | RF OQutput Connector CPR 137 F/G waveguide flange
30. | RF power monitor : M Type (F), 50 chms
| 31. | Remote monitoring Port RS 232/422 or 485, RJ 45 Ethernet
32. | Fail over Switching Autoand Marual
33. Qperating Voltage 230V, 50Hz (Nominal) e

|34 | Front panel display

5.4.5.2 Travelling Wave Tube {TWT) based C-Band Linear Power Amplifier

LCD/TFT/OLED

A, Essential Features:

(i

The High Power Amplifier (TWTA HPA) is to be used for
amplification of the digitat RF signal in G-band

the final power
(from 5.850 GHz to 6.425 GHz)

that would be fed to the antenna system.

SAT rCowf’?ion_RF_HPA_Pita‘mpura_andeDK_DeIhiJSep_zi)z
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(1} These HPAs are required to be configured in {1:1) redundant system. i should
be indoor type and 19" rack mountable.

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

(ivy I should have integrated (internal) finearizer.

(v H should have control and monitoring hardware inerface ports along with

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

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

{viiy  The offered HPAs should have she facility to protect the HPA in case abnormal

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

(viily 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 . ._ i Specifications . e e
1. 1 Type of amplifier l TWTA (indoor type, rack mountanle)
I P ... Wrh integrated {internal) linearizer
2. |Frequencyrange =~ 15850 GHz to 6.425 GHz
3 [Bandwidth T " Minimum 575.00 MKz
4. | Gutput power at TWT (Peak - 2200 W Min { 83.42 dBm)
| |Powen o B
2.1 Quiput power at Amplifier Flange | 1000 W Min.{ 80.00 dBm) N
6. | 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 | [ 1.0dB {max.) for 40 MHz (Any narrow
band)
L o 3.0 dB for 575 MHz bandwidth
8. | Gain Stability +0.25 dB/ 24 hrs, (Max.)
- Over temp, constant drive
i+ .0 dB max. over operating
_____ o | emperature range
__10. Gain Siope | £0.02 dB/MHz (Max ) ]
1. | lput VSWR . Ik Amax _
.12, | Output VSWR o131 max __ |
13. | Load VSWR | 1.7: 1 max operational; any value for
. | OPETRIION without damage. —
14. | Residual AM noise (Max.) -80 dBc to 10 KHz
n | | -20(1.5+l0gf) dBc to 500 kHz
SATDr’Campiﬂn_RF_HP-ﬁ\_F’itampura_snd_DDK_Delh "Sep_2024 L/; Page 52
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15. | Phase Noise (Max) 10 dB beiow IESS 308/309 compliant -
I or better |

AC fundamental related - 50 dBc
Sum of all spurs-47 aBe

— : e, — 5 dBé"gé;‘E'SDD e \

76. | AM/PM conversion at & dB below | 2.5 Degree/dB Max
___{rated cutput power S
.17 | Harmonic Qutput -60 dBc Max o
18. | Spurious/Noise Power at rated -150 dBW / 4 KHz {Max. ) for Receive
output power band
i 05 dBW/ 4 KHz {Max.} for Transmit
o band
19. | Intermodulation -24 dBe or better with two equal
carriers at 4 dB Gutput Back Off

(OBO) (with linearizer)
-18 dBc or better with two equal carrler .
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} Parabotic band
() Ripple (peak io peak) 0.005 ns isquare MHz over any 40
M-z band

. 0.5 ns over any 40 MHz band
21. | Power consumption atratedolp |5 I-(VA Typical.

22| Power factor | 0.90 Min N
23| Operating temp: _1-10°Cto+50° C - ]
24. | Relative humidity ._ 95% non condensing -
25. T Altitude . Shoufd operate upto 10,000 Feet
| . |AMsL o
26 | Cooling | Fereed air _
27. | RF Input connector ) N type female
28. | RF Output connector _LCPR137FiG waveguide flange
| .29.| RF power monttor cornectors N Type female i
- 30. | Remote monitaring Port . RS 232/422 or 485, RJ 45 Etherre’r
| 31. | Fail over Switching .1 Auto and Manuai il
32. | Operating Voltage 230 V AC (Nominal) ]
33. [ Front panel display | LCD/TFT

5.4.6 Semi Rigid Elliptical Waveguide

S. No. | Description | Requirement —‘
i, | Conductor Material Corrugated Copper o
i, Operatmg Frequency Béhd 5.85 GHz - 6.425 GHz {
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ii. [ Jacket Material PE " |
v, Weight B EE Kgfm"(maxirﬁﬁﬁ’a) " -
v, | cut -off frequency  |365GHz ]
Vi, VSWR | <115 dBat full freq. range -
v Attehuatlon atﬁGHz  |<40dB/100m
5.4.7 Automatic wavegulde Dehydrator

Essential Features:

1

&

8.
g.
10.

Maintenance free, Harsh Duty, Automatic waveguide Dehydrator to Provide Glean
& Dry pressurized air fo ensure signal quaiity of antenna Wavequide

Pressure level 1-5{min) P3| user configurable (adjustable oulput pressure)
Brushless dual-diaphragm and Qil-less compressor for long life includes a
pressure regulatar and air filter.

Remote monitoring and control by Ethernet RJ-45, RS-422/485, RS-232 and alamm
relay oulputs

Provisions for dry-contact alarms for Low pressure alarm (< Spsi) and excessive
run tirne atarm.

Alr reservoir to store dry compressed air.

Display allows for IP configuration and status monitoring with or without netwerk
connection

18" Rack mountahia.

Environmental Noise Level: < 70 dB(A)

Qperating voltage 230 +5% VAC,

5.5 Monitoring System

The
A.

B.
The

monitoring system has three parts:
Confidence level monitoring system
Corfidence level monitoring system consists of:
a) 17"{Nominal) LCD (TFT) SD & BD Colour Monitar
by 16 Channel Audio Video Menitor
¢) IRD with L-Band inputs
d) IRD with ASIinput and IP input
e) 32x32 HD-SDIAS] Router
f) High Quality Digital Audio Ampli-speaker

Input and downlink monitoring system of TV channels

input and downlink monitoring system of TV channe! consists of
a) Multi Image Disptay System for TV & Radio Channels
b) DVB-S & DVB-52 demodulator

c} 59" Professiona! LCD Display with Backlit LED
d) 32 Channel Yideo Logger

SATD/Comp
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C. IF and RF Monitoring System (Pota-Cabin near U/L Antenna)

The IF and RF Monitoring System consists of:
d) IRD (L Band, AS! Input)
b} Up-converter (70 MHz to L-bandy
c) Test lLoop Translater (TLT for C-band W/L to L-band)
d} C Band downlink to {_ Band Down Converter
e) 17"(Nominal) LCD (TFT) SD & HD Colour Monitor
f} 18 Channel Audic Yideo Monitor
g) 40/42" (Nominal) LCD/ALED/OLED TV
The spacifications of main equipment of monitoring systems are given below.

3.5.1 Confidence Level monitoring system

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

[} The offered monitor should incorporate high intensity, high confrast wide screen
17 inch {(Nominal}, wide viewing angle LCD Panel to view stable images from
varicus angles: bath horizontally and vertically, with no reduction in picture
contrast, brightness and cotour saturation

i) The LCD panel of the offered monitor should have resolutions of 1920 x 1080
pixels in 18:9 aspect ratic. The offered monitor should support 16:9 and 4:3
aspect ratios of the video signal. The monitor should alsc support 1920X1080/501
(HD) and 720X576/501 (SD) video formate.

) LCD calour monitor saouid accept SD and HD SD! input (detecled
attomaticaily).

iv) The offered manitor should support embedded audio.
v} The offered monitor sheuld have 10-bit stgnal processing.

vi)  The monitor shauld have * -1 pixel mapping to display the pictures in the original
resolution (subject ta the native resclution 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 coiour
temperature through menu for matching colours and gradation of the monitor.

viii} The LCD panel should be coated with Anti-Reflection protection layer 1t provide

high transmission rate of the internal light source and to <eep the reflection from
amtient light to a rminimum,

ix)  The monitor should have an exterrai remate control capability via Ethernat, serial
or similar interface.

%) The monitor should be fight weight, rebust compact and 19 inch rack mecuntable
i should have front panel controls to control the display paramefers like
brightness, contrast, colour saturation, audia etc.

B. Technical Specifications:

| $.No. | Parameter | Specification | O
SATDJCorEjsFon_RF__H PA_Pitarmpura_an 1_DD¥_Dethi/Sep 2024 Page 35 ;/
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.1 Display Siza ' 17 inch{Nominal) diagonally
2 [Resolution | 1 1820x1080 pixels or better ]
3 | Colour reproduction 16 millions aor better “
© 4 Contrast ratic '300: 1 or better -
i 5 Viewing Angle = 150 degree (min.) in Herizontal N
| 150 degree (min.) in Verical
6 | Brightness | 250 ed/sq. m or better 7
7 | Supported Aspect ratio 1 4.3 and 16:9 | ' o
8 | Video Input | HD & SD-SDI {BNC) x 2 or more
¢ |Audiomput | Embedded Audio o
10 | Video Format | SD720x 576, 704 x 576, 544 x 576 480
| x 576, 352 x 576
| 1920X1080/50! (HD)

5.8.1.2 18 Channel Audio/ Video Monitor
A. Essential Features:

i} Audio/Vides Monitor is to be used for confidence level menitoring of transmission

chain at various points. Output of 32x32 SD/SDI router will be fed to 16 Channei
Audio/Video monitor.

) The offered Audio/Video monitor should have high resclution LCD screen and
suppert 1920X1080/501 (HD-SDI) and 72CX576/501 (SD-SDI) video formats.

iy 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
sterec channe! for monitoring and metering.

iv) The offered system should have ruiti channel audio bar graph and speakers and
shouid nol be overlayed on the video.

v) it should be 19" rack mountable and have facility to monitor loudness and save
minmum & preset configurations.

B. Technical Specification :

S [Paameter — soccification -
P Video input format a; SMPTE 258 M SD-SDI with embedded
audio
| b} SMPTE 292 M HD-SDI with embedded
e . _ e, AUdiO —— . -
z2 Embedded Audio on SDi HDolby digital {AC-3) 5.1 audio, 1Dolby |
digital plus 5. 1(E-AC-3) audio
Jiill Dolby &
N __ [ mOne Sterec AES/EBY .
3__ | Video input guantity & fype | 2 nos., SD & HD-SDI input L
4 _|Comnectortype  TBNC,female
|5 | Audio input format .1 16 channel/ 8 sterec digitat AES / ERU
_ £ | AES and SDI termination | 75 ohm _unbalance | _—
7. lkLevelmeterscating | AES/EBU, VU o . ]
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|8 [ Level meter Parameter | ___| Threshoid, Reference, fimits |
9 _lloudspeaker Power 12 W per speaker R
Eﬂ_il?isplay Screen tzr;?_&_s_fZL.i_LE}._..__@.ﬂma}syn_fﬂ}__._.__ ]

5.3.1.3 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
Specificaticon.

5.5.14 MPEG Decoder or IRD with ASI & IP input for SDTV & HDTV

This IRD shall be proviged with DVB-ASI & IP input card having MPEG-2 & H.254/
MPEG-4 for SD-SDI with embeddad audio, H.264/MPEG-4 & H.285/HEVC for HD-
SDI with embedded audio ang 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 parametar specification 9. 1. 2(A)0). 5.12(A)(v), 5.1.2(B) &
9.1.2(G}), which are not applicatle.

8515 32x32 HD-SDI/ASI Routing Switcher
A. General:

The equipment should be very reliable and able io be used for selection of any one
of the 32 HD-SDI/ASI input signals to all destinations. ~he 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:

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

il 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.

i, The switcher shouid have slorage facilities for control Information, sc 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 guoted agansi this specification should be compigte in al respects
and shoutd 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:

[Sl. No, | Parameter _ Specification - ___ﬂ____#
1. Matixsze [ 332 —

2. |Input 32 nos. HD-SDUASI (BNC/HD BNC 75 ohms) l

3. | Equalization . Automatic: 150 Meters of Belden 1604 or equivalent |

— . a1 270 Mbps. _

4 [Outpt 32 nos. HD-SDI/ASH (BNC 75 ohm) o

8. Retumn Loss Should be maintained better than 15 dB up to 270 ¢

1 |Mbisthroughout the switching chain.

SATD/Compressign RF_H PA_Pitarnpuramand_DDK__DethixSep_ZDEd Page 57 A

e 1M -



2383
141

5.5.1.6 High Quality Digital Audic Ampli-speaker
A. Essential Features:

i} The coffered 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 b-amplified active monitor system.

iy It should have 8" Low Frequency Transducsr {woofer} and approximately 1° High
Frequency Transducer {tweeter).

iv}  The transducers/ drivers should be magnetically shielded ‘or exceptional transient
response and superb power handling. There should be no interference wren these
ampli-speakers are placed in the close proximity of other audio and video eguipment
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 trarsducer. These amplifiers should be highly efficient and shoukd
withstand long hours of uses.

Vi) it should be equipped with 2 precse cross-over networs for smooth transition
between transducers.

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

viii) It shouid be possible to network multiple ampli-speakers to control their various
parameters such as wolume, equalizers/ filters etc. It should also be possible to
calibrate varicus parameters of the ampii-speaker in accordance with the acoustic
enviranment. Necessary hardware and software reguired for this purpose must also
be inciuded in the offer

IX) The ampli-speaker should have volume contral arrangements for standalones
operations. it should also indicate signat overloading.

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

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

connector. it should aiso aceept balanced ACS/ERU digital audio input on 3-pin XLR
female connector.

xii}  The offered ampli-speaker should be suitable for horizontal and vertical mounting.

xit)  The offered ampii-speaker should also be capable of ceiling, wall and stand
MOunNtings.

B. Technical Specifications:

51 No. | PARAMETER - | PERFORMANCE

T TWRGTE — —— —— —— ]

KR | Digital Audio nput " AES/EBU, 24 bil. 48 KkHz on |
xR
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[ ﬁ—lﬁﬁdéae_ﬂﬁmnﬁ{“ | Balanced on XLR with 10KQ
- . |inputimpedance

| Bass (woofer)

" T&nen

approx. 1 inch

21

22 | Treble [Tweeter)
3 [FREQUENGY |
3.1

RESPONSE
| Lower cutoff frequency ~ [ zagmz

32 Upper Culoff Frequency (3 20KHy — — ———
AWMPLIFIER POWER = —] —— — ——
41 |Bass (woofer) 1150 Watls or better

42 | Treble (tweeter) 1 70 Watts or bafier
43 [Gan

T TTITXA. X5 and varabie
5  SOUND PRES$SURE LEVEL
5.1 | Short term RMS SPL @ 1| Better than 17048 —

— I Meter e -
52 Continuous Max SPL @ 1 | Better than 100 oR

- Meter =~ ——
| B DIMENSION

| 62 [Height D 1 S —
63 |Deépth R T e ———
7 | TOTALWEIGH" < 15Kg T
| 8 [NETWORKING |VaRI45port

5.5.2 Input Source and Downlink maonitoring system

a. input source monitoring: The input source meanitoring of all the 32 SDTV channels
including 18 HDTV channels of the transport stream will he done on Mutti-image
display system. All input signat will be available in MPEG-2, MPEG-4 & HEVC
compressed MPEG-2 TS gver |P transport stream format on RJ45. In addition to
above, Input source menitoring of 4 Radio Channel compressed in MPEG-1 Layer-||
will alsc be done on Multi-image display system. These Radio channel will be
available on MPEG-2 gver |P transport stream.

b. Pownlink signal monitoring: The downlink signal monitoring of all the 32 SDTV
channels including 16 HRTV channe s of the transport stream will be done on Muiti-
image display system. The downlirk signal will ke required to demodulate and
decode all services (32 SDTV channeis including 16 HDTV channels and audia) from
transport streams. The transport streams will be available in MPEG-2, MPEG-4 &
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HEVC compressed MPEG-2 TS over IP format on RJ45. In addition 1o above.
Downlink source monitering of 4 Radio Channel coripressed in MPEG-1 Layer-It will

also be done on Mulli-image display system. These Radic channel will be available
ott MPEG-2 over [P transport stream,

¢ Other physicat topography is acceptable provided it meets scope of work and project
objectve.

5.5.2.1

A

a)

b)

g}

Professionzl 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 professiona broadcast quality & is abie t0

display up to 32 or more videos simultaneousty along with the corresponding audio
par graph keyed into the video.

Two sets of compiete moenitoring systems are required to be provided. One set
monitoring system shall be configured for monitoring of input sources (32 SDTV
inciuding 16 HDTV in each set) and another set of monroring system for £ Band
downiink signals (32 SDTV including 16 HDTV in each set ) available in [P format
of the transport stream compressed in MPEG-2, MPEG-4 & HEVD format.
Inaddition to above, input and Downlink source monitoring of 8 Radio Channel
compressed in MPEG-1 Layer-lf will also be done on Multi-lmage display system.
These Racio channel will be available on MPEG-2 cver IP franspart stream
(Please see DRG: 4).

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

The systemn shall be flexible in terms of -
i}  Controf Multipie Screens

i Display the same source multiple times. in different sizes in the same or
different modules.

i}  The system shall be capable of resizing the video signal and re-arranging
the screen layout 23 per requirement

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

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

It should support 4:3 and 16:8 aspect ratics ang shall be able 1o configure for 4:3
or 16:¢ aspect ratio instantly.

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

The video output of multi-viewer shali be matched with the video mput of the 557
display system, if not then matching adapter may be inciuded 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 connsct an external PC
for video layout cenfiguring.

m) Ths 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.

o) I shouid have 19" rack mounted main frame;and it shall have the facility to
accommodate modular cards to increase inputs. cutputs and other interfacing
facitities in case SDI Multiviewer or it shall have the facility to increase the inputs.

autputs and other interfacing facilities by enabling additionat licenses in case 1P
Multiviewer.

p) It should have the facility to storefrecall af least 10 nos. of preset layouts, windaw
sizes etc,

g) The offered soluticn shall be modular and expandable.

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

s) The system shali log actions taken in a secured file

ty  The system shall provide customizable criteria for fault detection alarm aznd
reparting.

Uy The system/soiution sha!l be able to detect and give (i) on screen alarms {i})
Audibie alarms (like beep sound or tone) and (iii) lag the following faults/errors -

I} Loss of video.
N Frezen video.
) Black video.
iv) Loss of audic.
v]  Audioc level.
v} There shall be a facility to add UMD for ezch and avery irput injected in the Video.

B. Technical Specifications:

5.No. | Parameter | | Specification - ]
1 Format of Input Transport MPEG 2 TS over IP (SPTS & MPTS)
. Stream — _
2 S0D-SDt Video Decader (i) S0 MPEG-2
o | i) SDH.264MPEG4AVC
3 SD-8D! Video Resolution ; 720 x 576
I' 704 x 576
S 544 x 576 _
4 HD-SDI Video Decoder [} HD H.284 Main Profile Level 4.0 8 bit
if) HD H.264 High Profils Level 4.0

1 | i) HD H 265/HEVC Main 10 Profile Level |

SATD/Compression_RF_HPA_Pitam pura_ard _DDK_DelhiiSep 2024 Page 6t /’*
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5.5.2.2 DVB-§ & DVB.52 Demnduiator

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

T4.0105bit o
5 HD-SD! Video Reslution | 1820x 1080 !
6 Audio Decoder )  MPEG-1 Layer-il !
i HE AAC V1 & V2 5.1 Audio
i} Doiby Digital AC-3 5.1 Audic
‘ iv) Doiby Digital Plus 5.1 E AC-3 Audlct
7 - Video Qutput Format  SDIDVE/ XVGA/HDMI
(B "VideoQutputPort | Min2 nos.(Independent) |
9 . DV Input Port ~Min 1 No. :
|10 Dperanng Temperature - 510 35 degr ee Centigrade
|11 Humidity | 8~ 90%

_S.No. | Parameters [ Specification _
| DVB-S Demodulatnr o _
1 Standards: ] EN 300 421 (DVB- -S),
2 Input Fraquency Range | 850 - 2150 MHz
3 " No.ofinputs per module | 1 or more mdependently tunabte
4 Decoding _IRs
5 | SymbolRates | 10t040M symbol/sec for (DVB- 8
6 | FECDVB-S | R=1/2,2/3,3/4 5/6,7/8
7 | LNB Signaling _| LNB voltage + 22KHz continuous tone __i
| 8 LNB Voltage - 0/13/18Volts 1
| 9 | Connector: ' Fconnector
10| Impedance’ o _75chms
- 11| Monitering port 1 x ASI output on BNC or DVB-ASI over 1P,
| 12 | Management 10/100/1000 Base-T Ethernel
"DVB-§-2 Demodulator
1 Standards: _EN302 307 (DVB-S2} ]
2 | Input Frequency Range 950 - 2130 MHz
3 No. of Inputs per module 1 or mare independertly tunable ]
4 Decoding LDPC and BCH
5 | Symbol Rales 1.010 40 M symbolfsec for (OVB-52)
6 | FECDVB-S2QPSK  R=1i 3/5, 2/3, %, 4/5, /6. 8/9. 9M1a
7 FECDVB-52 8PSK R= 3/5.2/3, %, 5/6, 89, 9/10
8 LNB bighalng ENB valtage + 22KH2 cantmuous tone .
9 | LNB Voltage 0/1 3/18Volts
10 | Connector; F conrector o
1 Impedance: 75 0ohms __
12 | Mondaring port 1 xAS Qutput on BNC or DVB-ASI over IP
13 | Management _10/10CA Opo Base—T Ethernet

5.5.2.3 Professional Broadcast 557 LCD Video wail Display

| S.No

[ Parameter ]

' Speclflcatml"l'q
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) Sze  55inchormors

|2 _ | Backltigt " TTED -
S _iloput DVI, HDMI ——

4 JOutput DM T

5 | Resolution | 1820x1080 or higher h

6 | Aspect L i T -
7 Viewing angle Horizontal: 17C degree,

o |Veflical :170deges

B Luminance _ _| 2450 edim2 o
¢ _IContrast _ 112001 T -
10 Bezel Size Maximum 4.0 mm/4.0mmBottom/Righ?)
i e o Maximum_4.0mm/4 0mm (Top/letty |
11 _ | Power consumption | 400W Max

12 ] Operation flours | 24x7 Indusiriai Type |
13 Mounting Wall and stand Mounting with mounting |

kit
_. 14 [Accessory Power cord, DYI / HOM| Cable

53.5.2.4 32 Channel Video Lagger

A. General Features:

1. It shall be high-quality broadcast off-air reccrding system (TS logger, native transport
streamy, for 32 SDTv inciuding 16 HDTV channe! with four siereo audic. There shali
be facility to record HDTV Channet with one stereo & 5.1 muiti channel audio {Daolby
digtal 5.1 & HE-AAC 5 1 standard at a time any one).

2. It should be provisioned to record 32 8DTV including 16 HDTV channels through
MPEG-2 TS over IP port demodulated & descramblad fram 1 L band D/L frequencies
signal. It should also be provisioned to recard MPEG-2 TS tarough BNC part.

3. It should support Standard Definition video rezolution broadcasts in MPEG-2 and
MPEG-4 encoding and MPEG-1 layer-il (Moo and Sterea), HE-AAC for avdio,

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

9. The video logger should have multiple audio tracks suppon.

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

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

7. The videa iogger server shall be in N+1 Configuration for recoding and storage of 32
SOTV including 16 HDTV channels. Eagh sever shall record and store the ontent of
8DTV, HDTV Channel in any one fcrmat at any given point of time. These servers
shall be utilized to record and store HOTV channel without any up-gradation by way
of hardware and software license. The number of HOTV channel shall be restricted to
Dit rate of audio and video signal defined in technicat specification.

8. M should be ar intefligent platiorm and web based broadcast logging solution.

9. It shouid be comply the media regulators requirements for DVB-Subtitle, closed
caption. Loudness, DPI SCTE-35 eic
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It should have the facilty fo Integrate BISS-1, BISS-E encryption, EFG, audio
description etc.

It shauld have Quick access and retrieval of recorded content through web interface,
GUl interface.

it should have facility to monitor content in five mode with logs and assign metadata
1o content.

It should have intuitive playback controls include siow-motion progress.

it should have facility for web application without any hardware and software
upgradation,

B. Transport Stream recording:

. It should have facility for transport stream monitoring (TS) that records the Transport

Stream or selected programs from the Transport Stream.

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

3. Record multiple audio and multiple subtitias, VB Teletext, Closed Captions, etc.
4. Exclude specific pragrams/PlDs or nul packets frem the Transport Stream.

Saving the TS in its original format (native) to monitor quality.
C. Remote Broadcast Verification & Monitoring With Remote:

. tt should detect problems - such as loss of audio or video signal, loudness deviation

monitoring, frozen picture, ete.

. Technical Monitoring will send a real time alert, allowing agministrators to be aware

and solve the problems immeciately and optimize their transmissions.
It should be able tc monitor :

i. Automated mexia performance monitoring

if. Configurable, rea-time alerts; SMTP, email, or SMS

fik. Daily .0gs for system adminisfrators
D. Technical Specification:

| SNo. | . Description _ Requirement __\
Y |Inputingest suppotingPort
a  MPEG-2 TS /DVB-ASIthrough 2 Nos. [
o BNG o ;
b MPEG-2 TS over IP 2 Transport streams |
( MPTS and SPTS)
2 ' Recording Bit Rate '

| 2 |video 256 Kbps to 10 Mbps
b Audio .. |B4Kbps0B40Kbps
[3_=a_: Decompression of Video a) MPEG-2, MPEG-4 cormpressed |
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MPEG-2 TS over IP |
b) MPEG-2, MPEG-4 compressed
o | MPEG-2 TS on BNG/HD BNC
b Decompression of Audio MPEG-1 Layer-ll
; Dolby Digital 5.1, Doby Digitat Plus
£ 5.1 audio and Dolby E

4 Starage Capaclty for |
a | SDTV channel with four Stereo |
Channels
[ Video Bit Rate --512 Kbps Minimum 80 Days in N+1 |
(Min} Configuration for 32 SDTV including
P | Audio Bit Rate — 64 Kbps (Mir) | 18 HDTV

b HDTV Ckannel ane Stereo
Channels & 5.1 Multichannei

- audio {Daolby 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) | S
2 |Recording Server S R 19_..Ric.k mounted
6 Work Station for remote
: monitoring with reguired
o _liesnses o o
a_JERU _ _ _ |QuadCore CPU or better i
b JRAM  j4GBemoe ’
¢ _[Herddisk | 250 GB or more |
- d Network o Dual Ethernet Inerface ]
& | Operating System Windows (Windows 10 or better )
i Management Port 100BASE-T Ethernet interface or
I better .

$.6.3 IFand RF Momtonng System (Pota Cabin near U/L Antenna)

5.5.3.1 MPEG Decoder or |RD with L Band input for SOTV & HDTV

The specffication remains the same as given in the para 5.1.2 of Technical
Specification)

5.5.3.2 Up-converter (70 MHz to L-band)

141
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70 MMz to L-band Up-converter is fo be used to check the menitering output of
modulators. Output of this Up-converter will be fed to IRD through RF Patch panel. The
Specifications are detailed below:

"5.No. | Parameter

—_— T

Specifications

|70 MHz £ 18 MHz

a) | Input Frequency
b} | Output Frequency

range

15 dB minimum

15 dB mimimurm

IESS308/306 compliart

c} | Input return loss
dy | Quisut return loss
e} | Phase Noise |
f) | Spurious

-55 dBc carrier related
-85 dBm Non carrier related

5.5.3.3 TestLoop Translator {TLT for C-band UIL to I-band)

Test Loop Translator (C-band uplink frequency to L-banad) 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:

J!_é'i'.f'\ln. Parameter --épeciﬁéation ]
a) input Frequency 5925 GHzw6425GHz
| b} | Output frequency L-Band " T

) | Conversion ioss | Better than 20 dB+2 d8 - o
~d) [ Level Control 25 ¢B Minimum

é}mug_Retum"'loss {input)

15 ¢B or better

“I'Return loss{output)

1715 ¢B or better

q) Phase noise

IESS 308/309 Compliant

9.5.3.4 C Band downlink to L Band Down Converter

'S No.! Description

SPecifiCations . r o e e e

i, | input Frequency Band

37GHz104.2 GHz

i. | Output Frequency Band

950 — 1450 MHz

18 dB minimum

i, | RF input Return Lass
[ . | Output Retum Loss

15 dB minimum

v, | Noise Figure

20 dB maximum

vi. | impedance

a. 50 Ohmsinput

) B) 50 Ohms output
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vii. | Frequency stability a)  Daily +5x10-8 max o
b Yearly +1x 10-7 max ‘
€)  +2x 10-8 max over entire operating Temp. ‘
i, | Spurious o ‘a}  -B0dBm maximum (Nen Carrier) _
b) —25 dBc maximum (Carrier) *
| ix. |PhaseNoise [ As per [ESS 3084’309 (phase noise pfbﬂe) '
| x. | Output Power at P1dB | +5dBm minimum
xi. | Conversion Gain | 20dB+1dB mimmum
I xii. | Gain Stability | +1.0dB over temperature range
© xii. | Gair Flatness 0.5 dB acioss any 40 MHz st constani
temgperature
xiv. | Input Connector ‘Ntype o
xv. | Output Ccnnector h Suztabie for terminating at F Type F’a{ch panel
5.5.3.5 17"(Nominal) LCD (TFT) SD & HD Colour Monitor
The specification remains the same as given in the para 5.1.1.7 of Technial
Specification)
9.5.3.6 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 40/427 (Nomlnal} LCDA.ED/OLED TV Display Unit
8. Nc. | Features  Specifications for HD TV ' ‘
1 | Display Size 1 40/42" (Nomimal) -
2 Panel Technology Inplane Switching (IPS) _‘
3 Native Resolution .._11820 x 1080 (HD) _
4 Brightness 1460 cd/ m? or above ]
& | Contrast Ratio 4500001 or beter
L (Dynamic) o _
5] Viewing Angls 178°x178" _ -
7 [Response Time [ 15 ms or less _
8 Maximum Bezel Width 13/13/13/20 mm or less
1 (Left/Right/Top /Bottorn) |
g Input Ports HDMI - 3 Nos., USE 2.0-1 1no.. Ri45-1 No. RF- 1
P N
(10 Output Ports ) Dptlcai output-1 for digital audic
11 Special features ornart Share / creen Sharz Fail over. Wake on
LAN. Wireless accass poini/Hotspot, Pre-loaded
- You-tube app, Play via URL, SOC Player
12 1 Wi-Fi Built-in Wi-fi required
13 | Bluetaoth Yes
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(14 [Aude 20wWow gy
15 Power Supply | 100-240V~ 50/50Hz -
JB_ . | Power Type | Built-in Power . |
17 Power Consumption 145 Wor Less (Typicall ]
18 | Cerlificates N - |
19 P Accessonies ' Table stand / Wall mount, Remote, IR remote.
n | . \usermanual
20 |OEMWarmanty  [5Years o
5.8 Measuring Equipment

a) Digital Waveform Monitor
b) Spectrum Analyzer
¢} Portable hardheld 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 sighals i.e.
audio and Video in digital mode for PAL format. This is tc be used for SO signal
measurements. The essential features are:

1.

The equipment shall be abe to monitor SD digital video, SD-SOI along with digiial

audic (embedded or AES/EBU) and HD-SDH with Doiby digita! (AC-3) 5.1 Audio
Channet.

The equipment shall be able to provide total solution for SD-581 and HD-SDI signal
maonitoring.

3. The equipment shall have dual input suppaort.

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

=2

Vectorscope, Picture display, eye pattern diagram, SDI format analyzer, 8Dl jitter
applcation etc.

The eguipment shall have capabilities to display Parade and Cverlay displays with
interpolated waveforms.

The equipment shali have capabilities to numercal & Graphical display of AV
detay,

. The measuring equipment shall be able to take both verical Interval and full fleld

meastiremenis,

. The eguipment shall have dual limit verification system employed te generate a

caution or alarm system when either limit iz violated.

. 1t shall have Graphic display of Amplitude and liming measurement, linear and

nonlinear distortion measurements,

10. The equipmant shail have real time forma: analyzer with event logging and frame

capture.

11. The equipment shall have fully remote control option facility.

SATDfCompressinn‘_RF_HPA_P tampura_and_DDK_Delh/Sep_2024
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12. The equipment shall have facility to interface with Video wall meoenitoring through

D1

HDMIZSD! or 1P port.

13. The equipment shall have capabilities to measure loudness & true peaks as per
ITU-R BS. 1770-2TU-R BS.1770-3 recommendations.

B. Technical Specification

i} | SDlinput | -
1 T2 conforming & SMPTE 293 (HD-SDI- \
1 | Inputs 1.485Ghfs) and SMPTE 259M (SD SDi- 270 ‘
S L Mbis). | S
2 Input Connector o | BNC 750 ‘
|3 [nputievel " | TBOGmV ppx 10% T
4 Return Ioss - 15 dB (5 MHz to senai clock frequency] |
i) SDiOutput — " T —— ]
1| signa :_rSertaIiy re-clocked output of the salected input
L signal _ e
2| Output connector J{_|BNC750 e
3 3 Qutput level . 1800 mv p-pt 10%
| 4 | Retumn loss | 2 15dB (5 MHz to sena! al ¢ clock fr frequgnc_y) !
i) External Beference — e
1 Input signal : Tn~leve1 sync srgnal of PAL black burst ‘
2 | Input Connector |- | BNC 750 J
_¥)_| Waveform Vertical Cf character-ftws__.__._ff_._” R
|1 quuency Response- HD L o _ 1
. Luminance . 0
O | Chamay, | S T —_
Chrominance o
Y [ channel ’f:”i’”ﬂ_‘”j”’“? oM
2 Frequency cy Response- SD —_— -
Luminarice _ o
(a) Channel (Y) C 1 =205% (1 MHztiS 75_MH2) o
Chrominance
D Channel _ |: |<205% (05 MHz to275 Wiz .
Amplitude .
©) Acouray 0 s5% ~
(d) | Gain [ X1, X5 and varxabie
. v} |Eye Pattern and J:ttar Display o —_ L
1 __T_yge — |+ | Equivalent time sampier e
5 Formats HD/SD conforming to SMPTE 292M and SMPTE |
| Z59M
SATD:I ompression RF_HPA_Pitampura_and_DD K_DelhiiSep 2024 Pagesr A
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3 Xﬁ;‘;zgy Scale 800 MV + 5 % (for 800 m nput
4 |ditterfiter | [10Hz, 1 KHZ & 100 KHz - B
_vi) | Audio o
1 | Waveform Display I 'issajous display and surround display

s Meter Display | : Multi-charine! Bargraph

3 _| Status Display | : Dolby E metadata display -
vii) Display e

1 | Screen type D ) |
.2 Resolion . 11024x768

3 Screensize . 6.3 or belter _ _

4  Fomat | 'XGA

5.6.2 Spectrum Anaiyzer
A, Essential Features

ij  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 mncluding deita Marker,
peak search marker, Zone marker. centre marker, multi marker {=6nos) and
teatures like Spectrogram, Zoom/Zone Span,

i) The Instrument should have time and Data storage functions with internal memory
to store mintimum of 500 traces and 500 measurement setups,

iv) The instrument should have remote control operation facility and shouid be

programmable for automatic measurements with pre installed operating System
preferably VWindows.

v} The instrument should have auto-calibration fanction.

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

a) Noise power (indBm/Hz or dBm/ Ch,)

B) C/N (in dBc/ Hz or dBef Ch)

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

g} Spurious Emission

fi  Frequency Counter {min. resclution. 0.G04 Hz)

g) 2-tone, 3rd order intermodulation distortion

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

i) Spectral Emission Mask with Limit Lines

Page 70

} ]

SATDECDWEE/SPEDI\_R F_HPA_Pitampura_and_DDK_DelhifSep 2024

M ‘WJ rj "-L
. ; _____}__.r'



2396
141

it Offered Spectrum Analyser should be able to analyse DVB-S(QPSK) | DvVB-
S2(8PSK) Modulations as used for satellite communication at Eaith Stations.
it should be able to provide followirg measurement trace modes for:

Constellation, EVM vs Symbol, Equalizer Amplitude. Equalzer Phase,
Equalizer Group Delay, Equalizer Impulse Response, Custom Numeric,
Magnitude Error vs Symbol, Phase Error vs Symbol, Frequency vs
Symbol, rellis, Eye Diagram, Numeric, | and O vs Symbof, Magnitude vs
Symbol, Phase vs Symbol, Signal Monitor, Symnol Tab'e & others.

Software provided if any for the abeve measuremenis shoutd be perpetual

license with free upgrades duting warranty period and for entire life time of the
aquipment

i} Specirum Analyser should have superior XGA coloured LCD/TFT Display 8 inch or
better.

vii) - The equipment should have internal (built-in) hardware and software for transfer of
screen shot measurement data. USE & Ethernet/ LAN port shouild be grovided for

the remote contro! operation and connecting peripherals like Keyboard and printer
or external PC/Laptaop.

B) Technical Specifications:
| o Frequency Range (DG o ' o o
.1—_ coupled) 9KHz w0 26.5GHz or be#er

— e

|2 TAgngRale =1 X107 year S
b) | Temp, stabilty (5t0 40degC) ox107 0
¢} | Freguency span

0 Hz - (Zero Span),
| TKHz to 26.5GHz or Batter

2_|SpectralPurity "
a) |SoBPhase Nose @ 100kH: -107 dBc/Hz @ 1GHz or better
T Bandaming 2 OHEOTBRMe

a) Resdlution Bandwidth (3dB) 1Hz to 3MHz (3d8), in 1-3 sequence

| or {10% steps), 4, 5. 6, 8 MHz

. . 1Hz to 3MHz, in 1-3 Sequence or |

o Video Band\ﬁ.‘.qths | 00% steps)____tt, 58 8 MHz........ ]

(i) An-al},f_gis Bandwidﬂ _ _ __1£¥-_1E:tc 40MHz or b-?__t_}er o
| ofii} | Sampling Rate | SOMHz or better

4 |Amplitude”

| +30 dBm or better (Sultable extermal

a) | Max. Input ievelcontinuous) Attenua-or can be provided to meet
| this requirement, if required.} |
_ S PR e ot Tt it A
b) | Third Order intercept Point 2 dBm or better across SpeleFEd!

requency range
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- | Displayed average roise ievel at

; 0dB attenuation (RBW 10 Hz and |

10dB to 60 0B in 2 dB steps (manual of |

<1.0dB (Frequency @ 3GHz); < 4dB

®) 10 Hz VBW) at 25 GHz or Higher | < 1349BmiHz
frequency
d} | RF iaput attenuation range automatic).
¢) | Input Connector/ impedance N types50 ohm
- |Total ~ Apsoite Amplitude |
g Accuracy @ 25GHz

| 5(a). | Sweep Trigger

. 5{b).

| Free run, Video, External

Sweaesp Time

| fms to 1000 Sec( Span> 1KHz) |
105 to 1000 Sec {Span = OHz) or time

domain mode

6 _\"f)isplay

a Modes

| Normai, Max/Positive Peak.

Min./negative Peak, Average, RMS
efc. :

b. |Scales

‘Log Scales-dBmV, dBuY, dBuvim.

- IdBm,

Linear Scale-V

1d8/div to 10dB/Div. in suitable steps.

 Interface

. Atcessories

| Spectrum

: (Mlﬂ

0 complete ali the measurement |

offered f required
 0) Internal Memory 40 GB or Higher.

Ethernet or LAN -RJ45 & USB port.
a) Standard accesscries including
l.ow Loss Test Port extension Cable
1 mtr length wth suitable
connectors & adoptors {if required) )
to connect with the RF IN port of
Analyser should be
from OEM.

supplied
Optional accessories shall be offered

applications. Additicnal items to be

5.7 Power Supply System

The Power Supply System consists of the fotlowing equipment:-
a.
b.

C.

75 KVA 3 Phase Isolation Transformer

75 KVA Qil Cooled Automatic Voltage Regulator (AVR}
2x63 KVA UPS operating in {1+ Nparalle! redundant load sharing mode with 15

minutes battery backup for each UPS

SATDICompression_RF_HPA_Pitampura_ and_DDK_DelhifSep_2024
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d. Power Distribution Panels (PDPs), Sub distribution Boards (SDBs) for power
distribution to the varicus equipment chains and Mains Distribution Units {MBUs).

e Suitable earthing for the power supply system.

5.7.1 75 KVA air-cooled Isolation Transformer {To be used externally at input of
AVR/UPS)

The Isclation Transformer should be Three Phase, naturally air-cocled type: housed in
one sieel cubical provided with cast iron wheels at bottom and shouid have Hooks for
lifting the unit. The cubical enclosing the Isofation Transformer should have sufficient

openings (doors and removable covers) far sase of operation and maintenance of the
system.

Sl [Parameter
| 1. [ ACinput.~
2. ! AC outpt:

| Specification

— ]

_____ Delia 3-phase, 400V +15% (phase to phass) |
Star 3-phase, 400 V +15% ‘
(Phase to phase)

| 230 V (phase to neutral)

3. Frequency: 7471083 H T
4. | Capacity: . TBKVA T ——
5. | Duty cycle and use —|24 %7 Continuous, Indoor |
8, Common Made Noise Better than 110 dB |
_—|Rejecion | o
7. |Inter winding capacitance | Lese than0005pF _ _  ~— — "]
8. Load regulation | <= 4%

9. Insulatjon resistance More than 500 Mega Ohms at 500V 1

. 10._ [ tnput & Output Terminals "™ | Studs o fiber glass plate

5.7.2 Qil coaled Automatic Voltage Regulator (AVR)

The unit should be sel-contained, compact, efficient and highly reliable for 100% duty
cycle, 365 days a year and based on field proven design using modern technology.
Sl,

S orameter ISpecification _ ]
1 Input Veltage 400 V £ 15%, 3 phase . 4 wire AC |

? : Range N S - —_—

2. | Capacity — N —
3 Output voltage and | 400V +/- 1% three phase AC (230 V Phase o neutral) |

rated operating Voltage should be adjustable 1o +-5% with control

—_ |frequency _locatedon frontpanei ——
4 Voltage reguiation | +/-1 % from no load to full ioad ‘
5 | Frequency AVR should work satisfactorily with input frequency |

e . |fangeof48-52Hz — ]
6 - AVR Type Indoor, serva controlled |
7 Speec of correction | 20 volt ser second or better o _‘
I Metering T

! (1) Digital meters shall be provided with selector
- switches for measurement of phase to phase and Phase |
to nettral voltage on all three phasges for input and

output

(#) Digitai ammeter in output on all three phasgs |

Page 73 Fe

LA

-, —




2399
141

573 UPS system including Battery

Bidde

{iliy Indications , on control panel shouid be praviged for
| iInput/ output voltage status
bg Electricat Frotection against overload, short circuit surce voltage
protection | due to system faults, switching operations and hotspot
.. _..._|tempeatures .
(10 Main selector Four position heavy duty contral switch shall be
! switch - provided for the following operations
{i} OFF-The input is cut off
(i) Test - nput is through but output is cut off
(iit} ON- Input and output both are through
(iv) By Pass- AVR gets isolated and input gets
| . directly connected to output _
11 Input cutput - Termiral for connecticn
.| connection |
12| TCooling | OlGooled o _
13 Manual control Provision for manual contrel of each phase in case of
o .. | failure of autoratic controls system o '
14 | Efficiency | 90% or better

rwill have io supply, install, test ang commussion the 2x60 KVA UPS inctuding

Battery System for Earth Station.

A. General Features of UPS:

The UPS should be reliable and stable in operation under Indian tropical conditions. It
shouid have a front panel LCD display to show varicus parameters of the system to

ease
alone

the monioring. The UPS system shall be capabie of running in single stand-
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.

K a) The UPS system should be fully DSP controlied in g respects (ie. |
rectifier controf, nverter 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 :
j sinusoidal waveform power for electronic equipment loads.
c) The UPS system should conform to valtage frequency independent
technology. :
| 2 | The DSF based contraliar should have following characterisfics: |
a) Diagnostic manitoring achieved by Fast Fourier Trznsform (FFT) of ;
spectrum anatysis.

; b) Adaptive control by having the speed to moniter and control the system

concurrantly.

¢) Reai time generation of smooth, near optimal reference profiles and

f move trajectaries.
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'—T_d)_éaﬁtrﬁ “power switchng anc inverters ""éﬁ?en_aa@ﬁigﬁ_reQUEn_i

outpuis, :
3 | The UPS should offer low input current harmonics distortion (THDT). good |
 reguiation, excellent transient response and high stability.

4 |a) The UPS system should have a monitoring panel (Lﬁﬁe_cnw_itﬁ‘i}éiﬁuﬁ

types of fault alarms and metering functions including:

{)  Output voltage, current & frequency.

(i) Input voltage, current & frequency. |

(i} Bypass Voltage. Current & frequency.

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

.| (v} Temperature of System, Inverter section and Rectifier saction.

B) The UPS system should display RMS value of load currert,

e} The UPS system should generate aural and visual alarm for bad Batery
condition. "

¢ 5 | a) The UPS system—s‘h‘ama"E\;Fmé—faaut'_mﬁg?aﬁ input frequency
tolerance as specified in Rectifier saction,

b) Transient Voltage Surge Suppressor (TVSS) shauld be provided at the :
input & output of the UPS System, :

6 The system should have provision for’ controlliry &l he three ph'a?eé""‘

| individually. even in case of 100% unbalancing at the cutput with even 0% load |

on ane phase.

7 | UPS shouid be configured for paraliel redin dant operation. 1 case of failure of

| carallef operation, automatic and manual override for the system to work in “+1

not standby should be available as Per suggestive single line diagram in DRG

No. B &7, _

8 [The UPS system should be capable of su'ﬁﬁﬁ"”'én_eréy—t't:u_fcﬁjv?ﬁlﬁ'i

commercial mains without any break even in case of phase reversal at the

- input. It should alsoe generate aural and visual alarm in such a case. |

—— .

9 a) The system sholld have provision for protection against o
. Input under voltage
fi. — Input Over Voltage
i.  Qutput Cver Voltage
V. Output Over load
v.  Output short circuit

vi.  Battery under Voltage |

vil.  Over temperature

viil.  DC Over current i
b) The system should generate aural and visiral alarms for above-
. mentionec_i _f;or]_g__iiions. _ _. |

SATLY Ju:n"na'isj‘cn_RF%HF‘.'b._F'itam|:'ura_an’1erDl'(_ DelhifSep_2024 ' Page7s. A
¢
M ‘_‘.:.——'_'J‘




2909
141

10 [ The system should have Controls as

() Input Circuit Breaker

()  Bypass Circuit Breaker

(i)  Maintenance Bypass Switch

{ivi Inverter ON / OFF Switch

(v} Alarm acknowledge switch

11| a) The system should have facility to store the Logs of the events being |

5 manitored by menitoring syster, ;

b) The UPS system should have the capability fo store a minimum of last
10C events.

¢) The UPS should have in — built digital fault diagnostic through stored
events in UPS system.
12 | (a) Bidcer 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 ke acceptable. The detailed technical specification of hatteres |
: 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, |E

13 | The battery charger should have provision of I

a) Menitoring battery temperature and accordingly adjusting the charging
level to enhance the battery fife. |

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

14 | The UPS system should have communication porl RS 332/R5485/R5452 /RI45 |

and should be compatible to integrate with control computer. Suitable software

for monitoring & diagnostics etc. shoulc be supplied.

15 The UPS system should be designed with forced air-cooling for proper

ventilation. Acoustic noise level should be kept at minimum,.

16 | The UPS syster output should be isolated from the DT cireuit of the UPS.

17 | The UPS System quoted must conform to tha Iatest international standards of |

safety and EMC. In general, followirg standards shauld be met: -

ay Safety: IEC 62040-1/EN 500971

|b} Emission and Immunity: I[EC 82040-2, Class & / EN 500942
(Class A)

c¢) Performance: IEC 62040 —3/ EN 50091 — 3 _

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

|18 | The UPS manufacturer musi ba 1SO 9007.3000 certified company. A copy of |

; the certificate should be enclosed with the offer. |

B. Operation Features and Technology of URS o
1. Technology:

_The UPS shall be designed to operate as true on-line, double conversion DsP
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controlled type UPS strictly as per the definition of IEC 62040-3 as follows:

_|_a] Normal Operation: !

| UPS inverter should continucusly supply the critical AG load. The reclifier & |

| charger should take power from the AC input source. convert it to suitable DC and |
supply to inverter as well ag charger the Batteries on Automatic Floa: cum Boost |'

~__Mode. o ———

l b) UPS Mains Failure: g‘
Upon failure of AC input power, the critical AC load should continue to be |

J supplied by the inverter, which should obtain power from the attery bank. There :

shall be no interruption in POwer to the critical load upon failure or restoration of ‘
- AC input source (Mains/DG).

¢} Upon Mains Restoration:

Upon restoration of AQ input gower, tha Rectifier/Charger shouid automatically |

restar? walk-in and gradually take-over the supply to inverter and charging to the |
battery. ]

_— T —— -

Each UPS Module should have in-buit 100% rated static Bypass Line. In wo |
UPS Modules connected in Parafle! 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 load 90%, should take-over the fyfl 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: |
i Ifboth the UPS failg simuttaneously
il i overioad beyond 150% for 1 minute is faced by the UPS

ifi.  If both UPS sense over temperature (i.e. inverter exceeding 85 Deg Celsius |
simultaneously). -

_iv. M both the UPS inverters are put-off |

1) | MTBF ofthe System @@qrﬂ_@i@ws—_:;__i::;:f :
'H | Capacity _.| 60 KVA at pawer facior 0.9( 54 KWW |

9) | Overall Efficiency (From i [>03%
__ 110 O/P of the UPS System}

(for all ioads from 50% to 100%)

ction of UPS

l_T_"'ﬂ»EiEr_gy_ . | DSP Cortrolied IGBT Rectifier to |

5 e —————feduce the harmonigs.
2 _llmput T _[Sphase, 4-wire plus Groung ~
- [InputVoltage 1400y nominal ($15%, - 15%)
— 4. _|InputFrequency _147-53 Hz S
-2 tInput Powerfactor — T o9 T
8. input Current Harmonic = 3% i
A L S
| 7. Softstart(0-100%) 1€ Secminimum |
8. |DCripplevokage <y - T

- Features of Inverter of ups:. T o

1. Technology | Fully DSP based IGBT/PWM

e Inverter —
L2 [OutputVoltage | 3-phase 4-wire pius Greung
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] {a) Nominal:

3. Qutput voltage regulation:

a) 100% Balanced load <+1%

b) 100% Unbalanced load <t 2%

c) Transient response
(100% step loading) =5%

d) Recovery time to steady | <5 msec.
state (+ 1%;)

400V AC (nominal), 50Hz

4, Output frequency requlation
' {b) Line Connection: t 1% (meeting input frequency
. a) Self Conneclion: range of 47-53 Hz )

.+ 0.05% or better

5. Qutput voltage Distortion: " 1<'1% linear load, ]
| (at rated load) . < 3% non-irear load with 3:1 crest
. e Jfactor
_ .8 _| Audivle noise level at 1 meter | 74dBA maximum
- 7. Overload capacity:

{a) Inverter Upte 110% 10 min
: Upto 133% 1 mia

(h) Bypass Maode Upto 110% contnuously at rated
current
110% to 150% 10 rin

»= 150% 2 seconds

8. | Computer Interface: | RS 232 inferface or Etiernet |
g, Note: Bidder should Specify the following Parameters for quoted |
UPS system
i} Total system losses at nominal load {with charged battery)
i} Size of LCC panel for moniaring should be 50 x 100 mm
L. L. .__ minimum
4. Battery bank and Battary of UPS System

| The bidder shoukt submit battery sizing calculation from UPS/Battery OEM |
justifying following points:
+« No. of Celis
« Capagcity of Cell (Ah), {By considering the K factor, efficiency of system,
Temperature correction factor, Ageing correction factor, etc.)

* DC bus voltage
« The minimum required area for batiery installation should also be mentioned .

S.No_ | Parameter | Specification -
1. _: Battery Bank Capacity .| Minimum 50000VAH (for each UPS)
2. | No. of Battery String 1 na. for each Battery Ba“k {one battery
. | | | bank with each UPS)

.3 | DG Voltage of the battery bark | Should be Minimum 360 V ;

4. | Type: . 12V Maintenance Free Valve Regulated

- . Lead Acid (VRLA) type.

SATDIComprassjon R F_HPA_Pitampura_and_DDX_DelhifSep_2024 Page 7%
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5. [ Backup time. I 'Minimum 15 minutes (at the Eng of Litle
(EOL) of Battery) for 100 % load with

——tepo—o— . |eachUPSsystem ]

_..8__|Charging Voltage ~ — | Ffoat: 2.23-2.27 V per Ceil at 27°C
7. | Cutoff Voltage | 1.70-1.75 V per Cell (should be

. — ... Selectable) = —]

S} Floating Voltage regulation ﬁz% or betier, .

between no load & fullfoad, | — ]

9. Codes and standards The supplying battery manufaciurer shall °

be 1SC 9001114001 cenified.  The *Q
battery design shall be of proven
technology. The manufacturer shall have
'8 years of field experience. 1SD-
9001/14001 Cerificate Copy for 'VRLA
L . — . Batiery’ must be attached with the offer. |
Design - All cells within the battery string shail he |
| of the same manufacturer and maodel
The cells shall be ‘valve-reguiated”
e — . {maintenance free) type.
[ Life 4 years designed life at 27°C on ful 5
11. float. |
12. | Life Cycling Characteristics Each battery shall bhe desigred to
provide 1300 cycles at 30% depth of '
 discharge (DOD; at 27° C and 600 cycles
I a50%D0Dat27’c.
13. | Recharge Rate The battery shalt be capabie of a 0%
B —e—— [ eCharge within 12 hours
14. | Operating Temperature The battery shall be capable of operating !
in temperature ranging from 0° ¢ tQ +40° i
C.
No Special ventilstion shall be required
under ncrmal operating conditons. No |
Specialized “battery room” shall be
S G ———— . | 1EQUITed f0 house the battery unit, |
16. | Battery Crientation | Battery shall have front or top accessible
 terminals with clear removable covers 1o |
facititate visual inspections and aliow |
ease of service. e
The battery shall have a maximum seif- |
discharge rate of 0.5-1.0% per week at
¢
The baitery system shoud be installed &
_ — ——|SUpplied with M 8 racks {Stand)
9. | Capacity Testing . Each battery shall be capacity tested &
_ lthe manufacturing  facility as per
, standard battery testing procedure. For _
' _ each battery, battery performance tables
L land curves shall be submitted with the |

10.

— e —_———— . .

15. | Gassing

18. | Rousing of Battery

BATD/Cpmpressic RF_HPA_Pitampura_and_ODK_Delhi/Sep 2024 Page79 /'
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5.7.4 Power Distribution Panel (PDP) & Sub Distribution Board (SDB)

)

i)

21,

supply. The curve may be obtained by
= . — f;gﬂs__t.n_r.bmlculationj_______m___
Accessoaries : Each battery shall be furnished with the |
 following accessories:
| 1. Each battery system shall include the |
recessaty inter-cell and inter-module
L connectors and terminal plates. The
connectors  shall be tead-tin plated
copper and shall include stainless stes)
hardware.
2. Assembly and connection drawings.
3 Each module shall include an gasiy
| removable transparent ‘snap on” safety
—e— ————_ .| Sheld to cover all connectors
. Recycling services ! The  manufacturer  must provide
- worldwide recycling services to properly
. dispose of spent lead-acid asatteries.
These services must include proper
irstructions  for  tre packaging,
transporiation, and beneficial recyeling
a5 required meeting E.PA. guidelines |
{or other applicable agencies) for the
(safe handling of lead-acid batteries,
Documentation of disposal must be
__ ... Provided.

AVR Output PDP: PDP shall have one incormring power supply controlled by 4
pole irdustrial MCCB and outgoing power supply 10 all connected
PDP/UPS/Existing uplink antznna panel to mee! the requirement of all
supplied equipment, contralled by suitable industrial TPN MCBs with 30%
spare capacity to connect additional SDBs in futuie. PDP shail have provision
of digital Volt meter, CT based digital current meter, phase indicator and double
garthing connection peints. Successful bidder shall submit schematic diagram
1 advance before instaifation for approval.

UPS Output PDP: PDP shall have dual incorming power supply controlled by 4
pole industrial MCCBs (any cne selectable af a time) and outgoing power
supply to all conpected SDBs fo  meet the requiremert of ali supplisd
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 peints. Successful bidder shall submit schematic diagram
in advance before installation for approval.

Sub Distribution Board: SDB shall have one incomirg power supply
controlied by 4 pole industial MCB and outgong power supply to all
connected Racks to meet the requirement of all supplied equipment, controlied
by suitable industrial MCBs with 30% §pare cepacity to connect additional load
i future. PDP shall have provision of double earthing connection points.

SATD/Compression_RF H PA_Pitampura_and_DDK_DelhifSep_2024 Page 80
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Successful bidder shall submit schematc diagram in advance before
installation for approval,

5.7.5 Mains Distribution Units {(MDU}

)

Every rack should have mnimum one set of single phase auto change over switch
along with two Mains Distribution units (MDUs). Each KMDU shall have sequential

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

i) All Equiprment which have dual power supply unit shall be connected directly from

‘2 | Primary Power Supply " 1220/240 VAC nominal,

both MDtls

81 [ Parameter | Specification

No. - | |
K No. of fused outlets with IEC 3-Pin

Connectors in each MDU ; 12 nos. or more .

Single phase, (50 +/- 2 )Hz

3 |Gurent (Max) 1§ Amp

5.7.6 Earthing System

a.

b,

Earth pits should eonsis: of Copper Earth efectrode (diameter 20 mm (min)},
insutated copper stripwire (75 Sg. MM {Min}), Chemicat sarth 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 Alc concenser), 10 feet depth {min) and 1 feet diameter (min.).
Earth pit snould be prepared so that earth resistance is less than 1 chms -typical
depth of earth pit is 10 feet minimum. {Sample picture is enclosed at DRG No. 10)

All earth pits shall be extended upto Earth terminals with insulated copper sirip (75
Sqmm (Mim)) in their respective equipment room ie. Power Supply room,
Compression room and Porta-cabin. All equipment rack shall be directly
connected to kEarth Terminals with insulated multi strand copper wire (25 sq 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 withaut
interruption or damage.

6.2 Environmental Specifi catlons (wherever not mentioned)

S{. | Parameter | Specification
1| Operating Temperature {Indoor} \ 5°C ta 35°C

2 | Operating Temperature (Outdoor) | -10°C to 50°C S
'3 | Storage Temperature . -10°C to 60°C

4 | Humidity {Indoor) 510 85% non-condensing

5 | Humidity (Outdoor) - 10 to 95%

6 | Alfitude 2t 1000m
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6.3 Mechanical Specifications

[S1._| Parameter Specification
1 Construction Modular approach. EIA RS-310C. 19" rack
I oo} OUNE - _
2 JGCooing _ | infemal circulation fan wherever applicable
3 Mounting Equiprment shall be rack mounted and required
number of -acks shail be supplied pre-wired to
i .| house all the supplied equipment. |

7 COMPLEMENT OF EQUIPMENT:

a) The make and modelipart no. of each and every equipment/itemiinstallation
material etc. should be dlearly mentioned in the offered Bill of Material (BOM).

b) The suggestive Bill of Material (BOM) has been provided in Annexure-| of
Appendix-0. The bidder is required to pravide the complete list of equipment,
software and accessories etc. offered to meet the requirement ss 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 Jiable 1o he
rejected summarily. The following is the proforma for the BOM:

Sr. | Description of | Descriptio Quantity | Quantity | Make | Modei
| NO. ' theitem asper | nofitems | as per offered | Offered | Offered
specification  : offered by suggestiv | by the

(suggestive | bidder 2 BOM | Bidder
| . BOM) L ._ i
. 2. 3) 4 5. & | 17

¢} The bidder should provide the offered un-priced Bill of Material in electronic form |
with the piiced bid for ease of technical evaluation.

8 GENERAL
8.1 Compliance and OEM Authorisation

d) Bidder must submit a point-by-point compliance staterrent in respect of all the
peoints, sub-points and Paras laid down n this specification from page 1 in the
format as indicated below along with bid.

[o) Qo
ne EToED =]
. o iy :
. e e 0F|erga | £E9 |
e~ o Q- s | Cc= ET v o s = )
© 0 o £ 9 & -, o L o3 = @ = &
o P | 9 a2 X237 - i ES e | S e |2 i
cg| g =“‘~'gEﬁ- o E TS 4 E© w e e i m
Z o | @ e S22 c£0 | wmo SR o xa 2 g
s a | o ES |ERE |89 |cegdza 5 o 8 @
&N sz | Ego | =2 - g & & 8e a r
o O O o T8 | E >»>x E W ow o
3= e 2 8Ly o N
o e | Q%L "3
o QGJ_ l
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b) In addition to the above, compliance from respective OEMs {nat from their Indian
representatives) in respect of the equipment as listed below shouid necaessarily 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 giver above. The OFM
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

L Band Router

Integrated Receiver Decoders (IRDs)

B4x64 SDI Router

' Digital Compression System

Encoder

IP Encapsulator cum Multiplexer

"16x16 ASI Router

Data Switch

Network Management System (NWS)

TNTP Server

 Satellite Modulator

"Digital satellite Modulator

ol = el o o m| ol | o P | nol

' IF Redundancy Switch

RF System

C Band Up convertor

RF Redundancy Switch

High Power Amplifier (HF’;})_

Waveguide

G ) Kwh= g

Waveguide Switch

Automatic Waveguide Dehydrator

O

Monitoring system

—

70 to L Band Up Converter

ha

C Band Upfink to L Band Converter (TLT)

C Band Downlink to L Band Converter

SATD/Compression, RF_HPA_Pitampura_an d_DDK_DethySep 2024
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4. T17’inch (nominal) TFT Menitor
5. [ 16 Channel AudioVideo Monitor

AT RS — — . S _
: 32x32 SDI Router o ' T

~1 m|m

T8 TMufti viewer

FR—

Demodulator

10. | Professional Brcadcast 55 (nominahLCD (LED/OLED) Video Wall |
Display

11. | 32 Chanrel Video logger
12. | Work Station for Multi viewer
13, | Cantrel Computer for IF and RF System

——

D masuij;?qlE ment
[_T_méﬁéfc?m Monitor (WEM;

2. Spectrum Analyser

3. | Portable handheld Ethernat tester
E | Power Supply System

Isolation Transformer

—_— | ——— e
—3. l UPSS stem includin ...... “ .
L2 [T °

c) Mere signature on a copy of Doordarshan specifications shall not be accepted as
a compliance statement,

d) The compliance statemen: in respect of Technical Specifications of the eguipment
shculd be supported by highlighted record of these in the ‘elevart technical
literature/data sheets of respective equipment enclosed with the ‘ender and a clear
reference {with volume number and pace number of tender documents) to the
attached supporting document should be given in the remarks column against
each & every specs. Any offer without proper supportng document of each &

every specs and containing only a commercial hand out/pamphlet is liable to be
rejected.

@) Data sheets in respect of all offered equipment should be submitied. Any deviation
from the specification detailed in the compliance staterment is to be highlighted

separately. Page no. of location of data shest shouid be given in page no. column
of the compliance statement.

) Offers without proper & duly completed compliance statement are likely to be
rejected with the sole responsibility of bidder and no furthar claim/correspondence
will e entertained.

9} The bidder is also requirec to submii autharization in respect of the equipment as
listed above at Si, No. 8.1(b) in their favour from respective OEMs (not from their
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Indian representatives} on their letter heads along with the bid as prescribed in
Annexure |l of Appendix-D.

Documentation:

One set of technical mancal 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.

The successful bidder will have to supply set of printed technical & user manuals
atong with factory test report of all the offered eguipment.

Operation Manual for all equipment should also be supplied on DVC/USE with
search facility.

All offered software should have perpetual validty and should be in the name of
Doordarshian. Al software backups should also be supplied on DVD/AUSBs.

For facilitating mairtenanee issues, the bidder must submit the firm’s self certified Lopics
of Bill ol Entry/Bill of Laden/Custom tavoice of all imported ilems to DG:DD.

The successful bidder must ensure that all bivoices bear serial numbers of
eguipment to meel the requirement of WPC.

Guarantee/Warranty and After Sales Support:

The Guarantee. warranty of materiat 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 shali be guaranteed against any manuractuing defect
for a period of § {Five) years from the date of Cammissioning.

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 ar equipment requiring repairs will
be handed over to local officefiocal authorized representative/ dealer who witl

arrange repalrs locaity at site or sendfexport the defective modules to QEM factory
and re-import/send back after repairs.

¢) Wis the responsibility of iocal officat Authorized represen‘ative/ 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 cr spare parts thereof replaced is to be extended

corresponding to the oulage period from the date of acceptance, i the failure
rectification takes more than 30 days time.

¢) If bidder s not the OEM, then the guarantee/ warrantee n respect of ‘he
eguipment 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
lefterhead, in this regard of the respective equipment must be submitted
with the offer by the bidder as prescribed in Annexure Il of Appendix-D.
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I} If bidder is not the OEM, then sfter sales service support for additional 2 (Two)
years for the repairs/ maintenance in respect of the equipment as mantioned in
Clause 8.1(b) after the completion of guarantee/ warrantee period stall also be
provided by the OEM either directly or through his representative n india, 4
certificate, duly signed by the OEM on the OEM lefterhead, in this regard of
the respective equipment must be submitted with the offer by the bidder as
prescribed in Annexure IV of Appendix-D.

8.4 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 afler the same has been found satisfactory
after inspection and duly mar<ed and seaied by the Inspection Authority.In addition to
“General Terms and Conditions® (GTC) at Appendix-B of the Bid document, the
inspection of material/fequipment will be carried out as follows:

8.4.1 All the equipment tc be supplied against this A/T (Purchase Order) for this tender shall
be subjected to pre-instaliation inspection at Doordarshan Site by Doordarshan Cfficer
appointed by Dosrdarshan Directorate. The ore-installation inspection shall ba based
on manufacturer's factory test resuits and physical verification of make and model of
equiprment. The successful bidder should produce the faclory test reports of the
offered equipment to facilitate inspection.

8.4.2 Post instalfation inspection and commissioning of the system will be carried out by a
team of Doordarshan Officers autharized by Doordarshan Directorate and based on
approved Acceptance Test Procedure {ATP),

8.4.3 A draft copy of ATP (Acceptance Test Pracedure) must be submitted by the successfyl
bidder one month in advance of the proposed date of inspection of the instalied
system to Doordarshan Directorate far approval. ATP should describe the standard

test procedure of individual equipment and overal| system. The factory test report will
rnof be treated as ATP.

8.4.4 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 hy the successful bidder.

8.4.5 The BITC certficate wili be issued by the team of Officers appoirted at SN 8.42
ahove

8.5 Delivery Period:

Six months from the date of issue of purchase order (A/T} by Doordarshan ta the
successful bidder.

SHTD.'CDmpieasisn_R F_HPA_Pitampu ra_ard_DDK_Delhi/Sep 2024
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8.6 Pre-Bid Conference:

a)

b)

d)

A pre bid conference on technical Specifications and other isstes shall be held an
date and time spesified in the NIT. Al prospective bidders may attend the pre sid
conference to discuss their queries and suggestions.

All the gqueries and suggestions should be sent to Doordarshan at least Z days
before the date of pre bid conference. No Queries/ suggestions shall be
enterfained after pre bid conference.

Amendments subsequent to the pre bi¢ conference shall be sent to prospectve

bidders, who have purchased tender documen: by e-maiiffaxipost/uploaded on
website.

it shall be bidder's responsibility fo check for any amendmentséaddendum on the
website before submitting their duly compieted bids.

8.7 Check List apd Enclosures:

The biddets may ensure the following check list white submitting the bid inciuding

some important list of enclosures for ease of technicat evaluation {Annexure V of
Appendix-D).

a) Whether dotuments refated to fuffilment of the eligibility 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 alt equipmen: and accessories as given in Annexure-1 have been
included in the offered BOR.

d) Whether the compiiance statement from he bidder as required in Clause 8.1 (a)
has been submitted,

¢} Whether the compliance statements from the respective OEMs for
equipment/system mentioned in Clause 8.1 (b} have been included.

fy  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 all the
parameters of technical specifications of | the cfferad equipment and accessories
have been included with proper indexing for ease of identffication.

A} Whether the page numbers of the relevant enclosed technical data sheat/manual
against each parameter of the technical specifications have been given in the
compliance statements.

I} Whether the requisite undertakings for quaranteefwarranty and after sales support
by OEMSs as required vide Clause no. 8.3 have been subrmitted.

I} Ensure that no altemate item has been offered.

k) Ensure that the Un-priced BOM has been included,

I} Any other item mentioned elsewhere in the tender
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Annexure H of Appendix-D

OEM LETTER HEAD

CERTIFICATE FOR AUTHORIZATION

Date:

Tender No. :

WE /S con e {Name and Address of the GEM), do
hereby authorize MIs. . ...covivriiiiere oo oo (Bidder's name)having its
Office At v (Bidder's address) to submit the

bid and sign the cortract with Doordarshan for the products offered by us against the above
tender.

Sighature ...
Name & Designation of authgrized signatory
Name of the GEM - ... ..

Stamp

----------------------------------------------

SATDscDmpEeﬂﬁF_HPA_Pua rpura_and_DDK_DelhifSap_2024
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Annexuore HI of Appendix-D

OEM LETTER HEAD
CERTIFICATE FOR GUARANTEE/WARRANTY

Date:

Tender Nao. ;

A, M s e ettt e e et e e (Name and address

of the OEM), do hereby coenfirm 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 GuaranteeMVananty period shall be repaired/replaced free of
charge by the successful bidder at site. For repairing of any defective equipment during
GuaranteeMarranty 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 iz the responsibilty of Mis oo ( their local officel Authorized
representative/ dealer of the bidder) te arrange the repai/ replasement of faulty items for
Doordarshan i.e. no transportation charges would be paid by DD for transporting the

defective/ vepaired items, if required to be removed from site, during the
GGuarantee/\Warranty period.

- Guarantee/Warranty period of Equipment or spare parts thereof replaced is to be

extended corresponding to the cutage period from the date of acceptance, if the fatlure
rectification takes more than 30 days tims.

- 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 period will have to be suppied free of cost,

Signature ...

Narme & Cesignation of authorized signatory...............o .
Name of the OENM- . . .
Stamp

141
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Annexure 1V of Appendix-D

OEM LETTER HEAD

CERTIFICATE FOR AFTER SALES SERVICE SUPPORT

Date:

Tender No. ;

We, MIs e ermitranan., (Name and
address of the OEM), do hereby confirm that after sales service suppor 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 pravider for the offered eguipment and accessories in India as mentioned
below:

S.No. | Nameofthe | Name & Address of | Telephonel Email of
auvthorized authorized After Sales | Fax concerned
I person & Support Office/firm | personnel
1 :
Signature ....... ...

Name & Designaﬁo;{.ngiﬂﬁér‘iéé-d SIGNAOTY......
Name ofthe OEM- ... ... . .
Stamp

SATD/Comprgssion_RF_HPA_Pitampura_ard DDK_Delhi/Se 2024 Is Page O
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Annexare V of Appendix-b

BIDBER LETTER HEAD

DECLARATION BY THE BIDDER

1. Bili of Materiai {BOM)- o [YesiNo]
2. Bidder's compliance (As per specs clausz no. 8.1.(a)) - [Yes/Ng]
3. The copy of Dealer Possession License in case of possessionof © [Yes/Ng]

RF equipment { if applicasle)
4. Copy of the Memorandum of Understanding (MOU) of : [Yes/No]
Consortium/daint Venture (If Appiicable) (as per slause no. 3.9)

5. OEM Compliance for following equipment from their respective OEMs (as per
clause no. 8.1.(b}):

S. . Nameofequipment  Nameof OEM | OEM compliance
No. | _Submitted {Yes/ No} |
i

i

8. Centificate for Authorization for following eguipment from their respective OEMs:

3.No, Name of equipment Name of OEM Authorization
certificate submitted
_ { Yos/Noj
i- —
" ........... !
i
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7. Certificate for Guarantee/Warranty for following eguipmeant from their Fespective OEMs:

'SNo|  Nameofequipment | Name of OEM Guarantee cerlificate
e i e submitted (Yes/ No) |
—— - —
A |

8. Certificate for After sales service support for fellowing equipment from their respective

OEMs:
| 8.No. | Nameofequipment | Name of OEM After sales service |
| : support certificate
L L submitted { Yes/ No} |
L .
i B _ —
il ___ — |
- . —
9. Datasheet for the offered equipment as per offered BOM: [Yes/No)
i.
ii.
I,
Signature
Name & Designation of autharized SIGNEOIY e
Nameofthe Bidder- ... ... .
Stamp
Page 92
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Tender No, ;

We, WMis
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Annexure VI of Appendix-D

BIDDER's LETTER HEAD

CERTIFICATE FOR WORK EXPERIENCE

-------------------------------------------------------------------------------------

<Name and

address of the bidder>, do hereby confirm that details of Work Expenence are as follows:

141

'S. |Descrip | Details | Gopy of | Sr. No.of | Amount ‘Bidder's  Work |
N |tion of . of Work | Work work/ite Value in Experience |
o Work | Qrder Order mofthe |Rupeesof | Category (Please |

Experie | No. with | upload | uploaded Ethe work to | select anyone
nce of | date ed with | work . be option i.e.

| gi_ed bid order to considered {alOne work of

| idder (YES/IN | be “ for w:?rk 80% or

: Q) consider | experience

od for of the {b)Two work of
‘work bidder 60% or
| | experien | {c)Three work of |

 ceof the | ' 40% of Estimated |
bidder i | Cost)

1 —

2 e 1T —|

3 .

Signature .. ...

Naime & Dasignation of authorized signatory of the Bidder................. ..

Name ofthe Bidder........._......................... .

Stamp of the Bidder
SATDfCompressi::—n_RF_HP.ﬁ._Pitampura_and_DDK_:}efhl'fSep__nEazd Page 93 A
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Annexure VIU of Appendix-D

LIST OF TOOLS

141

5. No;‘ ) Teols Qty.
R |m§6'}déﬁﬁg and ce-soldering statior 11 Set
{2} T-Handle Hex Allen Keys Sst 1 Set ]
{3) i Flat & Star Head Screw driver Set 1 Set
i) " Fial & Star watdh meker Screw Driver Set 1 Get
{5y | Flat Pller o ' 1 No.
{6) | Nose Plier 1ho. |
(7) | Edge Cufter 2 No.
(8) | Wure Stripper - 1 No.
(9) | Crimping Tool for RG 11 and RG5IU Cable TNo.
jﬁ_ﬁ'fﬁﬁ'ﬁg Tool for RJ71 and RJ45 Cable "1 No.
| R Bl e T
(12} | Crimping Tool for Power Cable R
(12) | Box Spanner Set ' o B 1 Set
(14} | D-Sganner Ser o 1 Set
{15) | Ring Spanner Set o 1 Set
(18] | Adjustable Wrench 1No.
{17y | File Set ' T Eet
(18} | Handneld Magnitying Glass T tNo. |
(19) | Toolkit Box (Hard case iype) - 1No. !
T 20) Battery operated mulfifunctional (screw, unscrew. driling etc.) hard 18et |
: machire with batiery chamger and other accessorias. '
{317 Digital Multimeter ' TNe |
(22} | Cigital clamp-on Meter 1No. |
(23} JgHandheld Ethernet tester 1 No.
{23) Fﬁny ather special teol required as per offered equipment 1 Sat
SATR/Compregssion_RF_H PA_Fitampura_and_DDK_Delh NSE:jﬂQd Fage 94
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