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1. Introduction

This project envisages Supply, Installation, Testing & Commissioning (SITC) for
Expansion of Earth Station at DDK Leh and Vijayawada comprising Compression, RF
System, Monitoring System and Power Supply system under plan scheme by upgrading
from one carrier uplink to two carrier uplink facility for SD and HD TV Channels.

Compression and monitoring System of these earth stations is proposed to be
provided for uplinking of SDTV & HDTV channels (Anyone standard on any gwe!‘f'quim of
time) with MPEG-2/MPEG-4 compression and Uplink in DVB-S/DVB-S2 standard.,w

i
Configuration of major equipment for the proposed Earth Station Chain . -i,l gy

' S. No. Configuration of Equipment Uplink Standard i, ﬂnmhﬂ&s
1, 2x(1+1) Stand-alone Encoder | SDTV & |i) Sﬂﬁw'hh-v' of (1+1)
for SDTV in MPEG-2 & MPEG- | HDTV énch{ders for feed
4 and HDTV in MPEG-4 ~1r chghnel- 1 set
compression in 4:2:0, 4:2:2 o HiSITC  of (1+1)
format for both SDTV and P 'li;;mi encoders for existing
HDTV (Anyone standard on any -"Ihll,ri*' TV channel- 1 set
given point of time) = Iy
2. ' | Satellite Modulators (1+1) D%is & 82 | SITC of (1+1) Satellite
g u‘%{&‘hs Modulators
3 C band RF Up- cnnverterah WX = SITC of (1+1) Up
(1+1) iy, ' converter system
4. Monitoring System mnsnsudghof T | SDTV & |SITC of Monitoring
» Uplink to L band cunpﬁ;;,q"' HOTV System
» Downlink to L banticonverter
« | band IRD'I|,‘ lh*! U
s ANV Mnnltcﬂs
e 70to L,Bq;-amnuerter
5. | Powdp "y S[’lpply System : SITC of Power Supply
t:unsnshE System
¢ 2x20KVA UPS
Lol -'Ii’.-O KVA AVR B
8. || Shifting, Installation, Testing & | DVB-S Existing equipment to be
dl"t o Commissioning of Existing System | integrated with new setup
11l|.-' Satellite Modulators (1+1) and at earth station
' C band RF Up-converters (1+1)
Table 1
Specification for Expansion of Earth sﬁtlun at DDK Leh and Vijayawada Page 3 of 73
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2.

2.1

2.2
2.3
2.4

(1)

(i)

(i)

(iv)

(v)

2%

Scope of Work

The scope of the work at Digital Earth Station at DDK Leh and Vijayawada on turmkey
basis shall include the following but not limited to (Please refer DRG: 1):

Supply, Installation, Testing & Commissioning of the Digital Earth Station for two
carrier up-link configuration consisting of HD/SD-SDI router and compression chain
having MPEG-2 and H.264/MPEG-4 AVC Encoders in 2x(1+1) mode. p

Supply, Installation, Testing & Commissioning of DVB-S2 mmp!nant**t{Pngml
Modulators in (1+1) configuration with IF redundancy switch (inbuilt or Extelrnat}

Supply, Installation, Testing & Commissioning of RF chain cc:-nsmtlrg hfl HH} Up-
converters with RF redundancy switch (inbuilt or external), RF ca||in rllablrtters etc.

Provision for confidence monitoring points at the following Iﬂq‘aﬂtms for the Earth
Stations mentioned below with 17" video monitor and 8 c:hannh[ al,ithn bar graph.

"1l Il
Monitoring of SDI Input Source: Monitoring of SDI., A.l,)dm embedded) inputs
through SDI/ASI router with 17" Video monitor, E;.n:hapAeh udio (Bar Graph) Monitor
and dual 9" Monitors rack mount. 'ill !

Monitoring of ASI output of Encoders: nnﬁnnkbﬂf ASI SDI/ASI routers using IRD
(with ASI input), 17" TFT monitor with spea i 8 channel Audio (Bar Graph) Monitor.

1
IF Monitoring: Monitoring of 70 MHz 61.#{5]& of Modulators through IF Patch panel,
which is to be converted to L-Band pféﬁﬂh Up-converter (70MHz to L-band), IRD (L
band input), SDI/ASI router anﬁil 1”* monitor and 8 channels Audio (Bar Graph)
Monitor.

RF Monitoring: Monitoring bf dutput of Up-converters and HPA through RF Patch
Panel, Test Loop Tlpq t I‘Irl' LT- C-band U/L to L- band converter), IRD (L-band

input), SDI/ASI mﬂl ‘ﬂuﬁnd 17" TFT monitor and 8 channels Audio (Bar Graph)
Monitor. "y, W'

Downlink' “P 'hqﬂng Monitoring of downlink signal coming from LNA (both V & H)
and down c&q\veners through RF Patch Panel and IRD (with L band input) via
SDI/AS(  router with 17" Video monitor, 8 channels Audio (Bar Graph) Monitor and
duahﬂ itors rack mount.

Th asystem shall be designed to meet the International standards for digital Satellite

'h,lBraadcastlng having MPEG-2 & H.264/MPEG-4 AVC compression and DVB-S, S2

fhodulation (one at a time).

2.6 The bidder shall provide fully wired 19" standard equipment racks for mounting all the
offered indoor equipment along with interconnecting power/signal/audio/ video/RF
cables.

2.7 The bidder shall install, interconnect, test and commission the offered baseband,
Compression, IF & RF equipment, Monitoring System and integrate with existing

Specification for Expansion of Earth Station at DDK Leh and Vijayawada Page 4 of 73
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1210455/2024/Sat. Design Section - DG DD

2.8

2.9

2.10

2.1

212

213

2.14

215

Earth Station configured in (141) chain: and make the Earth Station operational in
2x%(1+1) configuration.

The bidder has to integrate and configure the new equipment chains and commission

the system as per the scope of the project and configuration mentioned in table-1 at
clause 1.

Assorted items required for the project like Rack Frames, MDUs, Audio, Video Power
supply and control Cables with associated connectors, 1:2 IF splitter, 1:2 F{ﬁ1 splitter,

2:1 RF combiner etc. are also to be provided. 'hh'"lu'
Y

All interconnecting material including Audio, Video, control & Power suﬂmlm;lcables
aify
and connectors etc. (" My

The bidder should provide the required number of (Min. 4 _ndﬂhi?"gﬁr’lr}’l"pits for the
Earth Station at each site. .!|||||Il'lu"

The bidder shall provide Power supply system which inclqd-aJlﬁub:a phase 2x20 KVA
parallel redundant, true on-line double conversion cqnllliiﬂ'ﬂp’s operation (defined in
VFI in the IEC62040-3 UPS Specifications), sn!idz.stélte I]Jnintermpted Power Supply
(UPS) along with battery bank, battery ban!{"chand'é" over switch, switches and
interconnecting cables for (1+1) parallel reaquant load sharing mode and
Standalone operation of UPS, each UPJ&I;uperating with a minimum 15 minutes
battery backup at full rated capacity, 3ﬂ1,ﬁ‘.\fﬁr'ﬂutnmaﬁc Voltage Regulator (AVR),
Power Distribution Panel (PDP) arid Majns"Distribution Boards etc. The suggestive
single line diagrams of UPS are eqﬁiosbp in Drawing No 2.

The UPS system has to apelréﬁql irﬁ'.ltionjunctian with the existing Building Electrical
System, existing Diesel Gﬁhﬁiﬁfﬁr (62.5/125 KVA) and lIsolation Transformer to
provide power cundiﬁonin‘@;lltgacbup power protection, and power distribution for the
critical load. ‘![!lll'"llhl,! '

Uy
The bidder shcugﬂ ﬂr@};iﬂe and install Power Distribution Panel (PDP) for the new and
existing ecﬁuipqﬂen‘h;,Hnwewr. it is advisable to the bidders to visit the site for their
assessme ﬁrﬂ[ eXisting facilities before bidding.

The Biﬁder should install remote Monitoring Panel for monitoring of UPS system in

the:_gﬁa‘l ol room.

2.1&"'#5!;;95{4:1 items required for the project like inter connecting copper power supply
’]‘lha‘c‘ables with copper connectors/thimbles (Flat/bottle type) etc. from output of Isolation

1i1’!-'1'3:"|sf-::|n'mar to AVR, from output of AVR to Input of UPS, from output of UPS to UPS

SDB panel and inter connecting cables of various change over switches of mains and
battery bank etc. are also to be provided by the successful bidder.

Specification for Expansion of Earth Station at DDK Leh and Vijayawada Page50f 73
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3. Work Experience for Vendor and OEM

3.1 Work Experience for Selection of the vendor:-

3.1.1 Bidder must have his local office/authorized representative/dealer in India for after
sales service support.

3.1.2 The Bidder shall have to meet the following Work experience:-

Work Experience-| One Similar work** of minimum value of 80% of Estlmﬁ’qed cost |

(Self - certified | of the project. i |,J;:nn

with relevant | or e
documents®)- Two Similar works** each of minimum value §f' ;J"!% of the |
estimated cost of project, iy, n-'
or L II lll[

Three Similar works** each of rnmlrnu“n Uﬂlue of 40% of the
estimated cost of project. T

l' o I

AP ‘m:ll

Note: 'I'* I l.'Inl?Il
a) *Self-certified with Relevant document means tn"laﬁqwde copies of work order/orders
clearly mentioning the cost of the pm}ecdbq?jects and Receipt Certificate/successful
completion certificate/Factory dispatch d n"ltpnt.l'Detwery Challan/Copy of Invoice of

the project/projects to various nrgarﬂzl?tl‘bpsﬂﬂlnng with the bid.

b) **Similar works means Supply aﬂd.’oﬂl'semnes related to any combination of the
following in the preceding past'ﬁsfe ﬂnanclal years excluding COVID FYs 2020-21 to
2021-22: (1) SITC of Earth §'gﬁt1 H (2) Teleport installation, (3) Services of Teleport,
(4) SITC of VSAT, (5) SIT® FDSNG Similar Work may be executed with any Central
and State chemn‘f@lm é&ﬁpéy PSUs, Private organizations.

3.2 Work Experience ﬂm JEM of Professional IRD and Encoder

3.2.1 Bidder shqf "Prufessmnal IRDs and Encoders of only those OEMs who are
having past gﬁen-:}e of at least five years of manufacturing and supplying of similar
mees&#nnaT IRDs and Encoders. List of past supply records of OEM of such
eqmplfrhqt to various organizations must be provided.

3.2.2™ DEhM plf the offered equipment must have manufactured and supplied the offered
‘Il; -aqmpment to the leading broadcaster as mentioned in the table below in the
lfpfeoemng past five financial years excluding COVID FYs 2020-21 to 2021-22.

S. No. Offered Equipment Quantity
1 Professional IRDs 100 Nos.
2 Encoder 100 Nos.
Specification for Expansion of Earth Station at DDK Leh and Vijayawada Page60of 73
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3.2.3 Copies of supply order and receipt certificate/Factory dispatch document/delivery
challan/Copy of invoice in respect of above said guantity of professional IRDs and
Encoders provided in para 3.2.2 in the preceding past five financial years excluding

COVID FYs 2020-21 to 2021-22 to various organizations should essentially be
submitted along with the bid document.

3.3 Work Experience for OEM of Satellite Modulator and C/Ku band RF Upconverter

3.3.1 Bidder shall offer Satellite Modulator and C/Ku Band RF Upconverter of qﬂiiy those
OEMs who are having past experience of at least five years of manufa-:tur?h?"and
supplying of similar Satellite Modulator and C/Ku Band RF Upconverter, J'.'ilélt o 'past
supply record of OEM of such equipment to various organizations muslt:’qq! ﬁ’ﬂﬂ#’tded_

3.3.2 OEM of the offered equipment must have manufactured andr;@upmﬁe@’the offered
equipment to the leading broadcaster as mentioned in tI"Ilﬁt Hll;{lg below in the
preceding past five financial years excluding COVID FYs EDquE!fitp 2021-22.

i
alfs TTTL

S.No. Offered Equipment h . Quantity
S— L e 1T L
1 Satellite Modulator I'h ) 25 Nos,
. _ ’ L 131 ]
‘ 2 C/Ku Band RF Upcanverter 10 Nos.
by,

m 7
U
I

3.3.3 Copies of supply order and receipt agftffﬁgtéfFactow dispatch document/delivery
challan/Copy of invoice in respect Dﬁ.fl oyve said quantity of Satellite Modulator and
C/Ku Band RF Upconverter pmvidq:'ﬂ iri,lp'ara 3.3.2 in the preceding past five financial
years excluding COVID FYs 202021 to 2021-22 to various organizations should
essentially be submitted amqﬁ;:mth"the bid document.

3.4 Work Experience fﬁar qﬁﬁlﬁ;f‘ﬁxzﬂl{‘fﬁ. UPS System
My,
Bidders shall offer UPS sgls'f]é'rm :5? only those OEMs who are having past Experience of:

3.4.1 At least five years, é}'f"r'ﬁanufamuring and supplying 20 KVA or higher rating of ON
LINE UPS's ’i’ﬁq). Pnr critical load like 24x7 operation of transmission, Data Centre,
Earth Staticnqutc_ The bidder shall submit documentary evidence in this regard. The
list nf.hﬁuch supply record of OEM of UPS system to various organizations in
pro 'il}g past five years must also be provided.

3.1-.'2'h!géh41c:f the offered equipment must have manufactured and supplied at least 10

' 1i|i’tnumbers of offered 20 KVA UPS system for critical load like 24x7 operation of
ttansmission, Data Centre, Earth Station etc in immediate preceding five years
excluding COVID FYs 2020-21 to 2021-22.

3.4.3 Copies of supply order and receipt certificate of 10 (ten) nos. 20 KVA or higher rating
UPS system provided in preceding past five years excluding COVID FYs 2020-21 to
2021-22 should essentially be submitted along with the bid document.

Specification for Expansion of Earth Station at DDK Leh and Vijayawada Page 7 of 73

68



1210455/2024/Sat. Design Section - DG DD

3.5

3.6

Turnkey Implementation and Commissioning

4.1

4.2

4.3

4.4

4.5

In addition to above said technical eligibility criteria, Vender/bidder shall also see and
ensure to meet the commercial and Financial eligibility criteria pertaining to the a)
company existence, b) Annual turmnover/Net worth, c) Positive net worth/Profitability,
d) Non-Blacklisting certificate, e) SO certification (If required), 'f) '|GFR
¥ i LT
restrictions/Norms (if required), g) PMA and h) relaxation for Start-up as mentldhpd in
the Appendix A, Appendix B & Appendix C of the bid document. + i |
«Al |

For Consortium/Joint Venture ( If applicable): | .[,,““

| |I1||| J
In case of Consortium/Joint Venture, Vender/bidder shall.lqﬂlﬂq' the instructions
provided at Appendix-A of the bid document. ! 'll‘ .

P | [

Tha® I
T Iilultf

The complete project will consist of Supply, Ins_tdli‘_atii:mm.Testing and Commissioning
(SITC) of the Equipment of Earth Stations at AL'eh and Vijayawada as detailed at
Clause No. 2, Scope of Work. The project Inrl.-ili be carried out on a turnkey basis.

The bidder has to integrate, test .gpcl"lﬁammission newly supplied 2x(1+1)
Compression System, (1+1) Modulatdr em, (1+1) Upconverter, RF combiner
System, Monitoring System and F‘qwgkt > ply System with the existing earth station
equipment and operate in 2x(1 Tll;f'(i,ﬁnﬁ uration.
") _'

The transition period for shiﬂing 'émtl commissioning of existing equipment is likely to
take 5 working days. ..|||'"f",.

Each and every nﬂg(’éalﬁ;mipment and accessories including software should be
from a reputed m urer and the quoted model should be of high-class, high

MTBF, field pr?MIEHﬁ by leading broadcasters/organizations in various continents

of the Wc}lﬂ Alllmpustamized product which is not field proven in the industry will not
be acceptablél),-
i

The bﬂtr shall submit only one solution (Single BOM) for the offered system. Bid
wi}h“ Itiple options against any requirement is liable to be rejected. BOM shall not

il
.-I[II ppﬁiain any alternative item for any line entry item. However, bidder can offer
tlii'ladditiunai accessory items as options for performance improvement of main line entry

46

ftem of same make.

The bidder must ensure completeness of the offered system in all respects. The
system should be completed and fully wired for all the indoor equipment fitted in 19"
standard racks. The offered system must have enough flexibility in adapting the
changing requirements from the technical and operational point of view. The bidder
should submit detailed schematics and layouts for proposed solution based on the
offered equipment along with the offer.

Specification for Expansion of Earth Station at DDK Leh and Vijayawada Page Bof 73
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In order to ensure the completeness of the system, any additional
equipment/accessories which bidder feels necessary to complete the configuration

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

47 As an SITC contract, all supplied equipment are to be installed, tested and
commissioned at site as mentioned at Clause 4.1 by the Bidder. The cost of any other
interconnecting material and labour required for laying of cables, Earthing, eartp pits
etc. should be included in the tender. g

:11 IETITITL
o
48 Cost of any other work, consultancy and material required to complete the.;’nr]st;aifétiun

& commissioning of the earth station should be taken into accol.]nmnlﬁl;w‘ clearly
1

mentioned while submitting the tender. W ) he!
iy

f
4.9 The bidders are required to submit the proposed system deng[;{a H'ﬂqllu}ding Baseband
chain, Compression Chain, RF Chain, Layout drawing, raclq'lay*put drawing, Power

Supply schematic etc. along with the bid. Drawing for Eh&‘f;‘lﬂh‘fpiete 2x(1+1) Earth
Station shall also be provided. o -

wlv,

410 The successful bidder will be required to prepa 3 q,ljchlauémit the final system design
as per the site condition in consultation with Dgprdarshan and get it approved by
Directorate General, Doordarshan before aﬁlual im!ﬂémentat'tnn.

|
411 The bidder will be required to use only hithbuality HD-SDI video and audio cables,
connectors and other accessuries"frpnlm:f&ﬁuted manufacturers. Suitable length of
Video cable with matching HD BNC c8nnectors and Audio cable with matching XLR
connectors should be used for ':g‘ﬁktigirtng and long distance applications.

412 All video sources will be rcut;édu.tﬁ'rhugh HD video patch panels. Only high quality 32
HD video patch panels vllﬂ?lda'ta rate support up to 3.0 GHz & 20 dB return loss
should be offered. -ﬁ-!ﬁi patch panels should be 75 ohm normal through type.

.

4.13 The offer shnuldﬂpirgﬁnyu'épecffy the list of equipment hardware, interfaces, cables etc
and assnci;ted,lsoﬁuare provided with the Remote Computer System for interfacing it
with differe qﬁ:oﬁ‘panents of the chain.

I .

414 All inte;monnec"ing material including cables and connectors shall be provided by the
squgl'?ﬂf;ﬁL bidder to complete the project.

4,15""Tth§,Jccessful bidder will be required to print and display the final Technical Block

"|I||i-'Hiagram and Line diagrams of adequate size for Baseband, Compression, RF,

'trn'onitming and Power Supply chain in the facility after the completion of the
installation.

416 The offer should be complete in all respect.

417 Any other work and material required to complete the scope of work must be provided
by the bidder.

Specification for Expansion of Earth Station at DDK Leh and Vijayawada Page9of 73
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418

4.19

4.20

4.21

422

423

4.24

4.25

4.26

The successful bidder must submit the firm's self-certified copies of import license at
the time of commissioning in respect of RF Equipment for issuance of operating
license from WPC.

For facilitating maintenance issues, bidder must also submit firm's self-certified

copies of Bill of Entry/Custom Invoice of all imported items to DG: DD for release of
PBG.

All invoices shall bear Serial Numbers of the equipment to meet the requi;ﬁment of

WPC Illli"""'
S iy,

The successful bidder will be responsible for providing after sales sup) uﬁngﬁ all the
offered equipment for Seven years from the date of commissioning incltding five (5)
years warranty period. The bidder must submit undertaking fﬂjti) ing after sales
support for additional Two (2) years after the end of warranty ﬂ’qﬂ along with bid.

If bidder is not the OEM of the offered equipment, then afte .éﬁl?:!é'éewice support for
the repairs/ maintenance for 5 years warranty period 1 l Por 2 years after the
completion of guarantee/ warrantee period shall also Be FVided by the OEM either
directly. A certificate, on the letterhead, in miglﬂ‘égﬁr&hd y signed by the OEM must
be submitted with offer by the bidder. t||iI

The local officefauthorized represantativ@l aler 'Iwili be nodal point for resolving
issues, related to installation, commissionjng &nd after sales support. Details of OEM
office and its location are to be prodfqﬁlci dloflg with bid.

; | ; - : .
If required, bidder may have to gf}:e d"presenlatlﬂn to explain their technical offer
within one week from the date thFsﬂe of letter, as part of technical evaluation.
N l

W
In the process of tachnicajl eﬂnﬂﬂlhtinn Doordarshan can ask for any clarification/ query
as required througr‘v,le-,q]aibF.A*!Pust etc, which shall be treated as a part of tender

and invariably attarjj lla replied by the bidder within the time stipulated therein.
| :

)
Bidder may haveyfo!demonstrate (within 15 days) the features of equipment offered
as and whj nrﬁk_el:r as part of technical evaluation of Tender. However it will not
bestow any Hgﬁq &f acceptance of the bid.

Cross_;ﬁ?ference in respect of supporting documents, should be given with proper
pagelquhibar and volume no. etc. If required Doordarshan may also ask for any other

I,."" Isu’pﬂgpling document to ascertain the claim of the bidder and their OEM.
4:2'1'1|iiTn avoid any delay due to inter dependent activities like site readiness, providing

4.28

ower supply etc., the bidder should submit a time frame for completing the activities
up to the commissioning of the set-up on a bar chart starting from the date of issue of
Purchase Order (P. O.) (i.e. dd/mm/yyyy)+.

All software being offered, are to be licensed to Doordarshan on perpetual basis
without specifying any time limit or without specifying any end of life of the software.
Software upgrades within the warranty period will have to be supplied free of cost.

Specification for Expansion of Earth Station at DDK Leh and Vijayawada Page 10 of 73
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429

The bidder may visit the site before the submission of the bid. The bidder may also
ensure the soil composition, moisture content, and temperature etc. for earth
resistance measurements. The bidder's desiring to visit the site must submit the
request one week in advance with the details of the persons. All visits will take place
only during working days from 1500 to 1700 hours only.

5. Technical Specifications of Major Equipment

5.1

0y No.
I Standard

Specification for Analog Audio & SD/HD-SDI Video Embedder, De-eﬂ'll?dql,c!pr
and Distribution Amplifier

Analog Audic & SD/HD-SDI Video Embedder, De-embeder and éﬁal' Video
Distribution Amplifier are envisaged to be used for pracessmq thq,i %lgnai and
then fed to HD/SD-SDI router through Patch Panel. The ﬁw ‘u'l eo processing

equipments consists of following equipment: 'll '
1
A. Analog Audio & SDI Video Multiplexer Unit {Embedd’ﬂr} !

B. Analog Audio & SDI Video De-multiplexer unlt (Eﬂ! tfhﬁbedderj
C. Digital Video Distribution Amplifier (DVDA) ). i
D.

19" Rack Frame mounting with hot swappglale redundant power supply unit to

hold minimum 10 nos. of different ca?d,s

Ilih
General Features: \ |J’||1

(a) In order to keep the symmetry é‘l];i ‘ta maintain inter-changeability, all the items

must be from same manlﬁfaé‘iq[er Items from different manufacturers will not be
acceptable. oy 11"

(b) The offered Emb é#‘* tbe:uambeder and Digital Video Distribution Amplifier
shall be mod pstructlcn and card type. It should be offered along with
the 19" frame s wnth hot swappable redundant power supply unit,

(c) The aﬁerqﬂl !REQJILICt should be capable of monitoring the performance of
individ ua| Bq.ulefcard by using SNMP or any other industry accepted interface.
It shduld -possible to adjust parameters of the different peripheral equipment
mnuntehm the rack frame from a remote PC or any other similar device.

i
All thaléﬁfered items should meet the following specifications, wherever applicable:-
|"“I'l|| il.

St /| Parameter Performance |

(a) HDTV 1 1920x1080/50/1 (16:9 aspect ratio) conforming |
to SMPTE 292M and ITU-R BT. 709 (CIF)
(amended upto date)

(b) |I SDTV 625/50i (4:3 aspect ratio) conforming to SMPTE
259M and ITU-R BT. 601( amended upto date)
(SDI: 270 Mbis)
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1210455/2024/Sat. Design Section - DG DD

2. Digital Processing

(c) Sampling ratio 4.2:2

(d) Sampling rate | For SD SDI-13.5/6.75/6.75 MHz

(Y/Cb/Cr) For HD-SDI-74.25/37.125/37.125 MHz

(e) Quantization 10 bit or better

(f) Data rate HD-SDI: 1.485 Gb/s
SD-SDI: 270 Mb/s

3. Input/output Handling | Minimum 10 bit or better iy, | |

4, Connectors il _'h,.

(a) | Video BNC as per IEC 61169-8 g,

(b) | Control BNC, Mini XLR, RS-422 or GP. ) /Iy

| &. Signal iy p'“"'lj_""
' (a) Input/output SDI | 0.8 Vp-p + 10% across 75 ﬂliﬁ
signal Level v

(b) SDI Output Jitter For SD-SDI 0.2 Ul (1{}];1& 2°02 Ul (1KH2),
For HD-SDI =1.0 Yk 1=0.2 Ul (100KHz)

B. Operating temperature | 5° to 40° C% ([

T Rack frame Standard 1 lmnchea Rack Mounting frame/
hnusmg tn hold #finimum 10 different cards with
hot swaphhle redundant power supply unit

8. Power Supply %Diﬁ%liﬁnits 50 Hz

5.1.1 Digital Video Distribution A

A. General

“11 Hll

Ii‘H s A0
lyyi

1) It should pmwda!quiqmatm equalized output.
2) The nﬁerehi Hbthél should auto detect the defined standard of video input

signal. | ’-l"

3) Mcmt'qﬂl’q é't'.ifhﬂare should allow management of all the signal paths.
4) It ufﬂ*ensure no cross channel loading effects.

5h V‘tsud‘ indicators should also give its status about power supply, input etc.

X l*,ﬁ‘;’ha;hntcal Specifications
'Iif’ y lef 1 Input 1 x HD/SD- SDI
‘Iu“' ' 2 | Output 7 or more x HD/SD- SDI
) 3 Processing

1) Input Equalisation

- | Minimum 100 m @1.5 Gb/s & minimum
300m @270 Mb/s

i) Return Loss

>15 dB up to 1.5 Gb/s
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1210455/2024/Sat. Design Section - DG DD

5.1.2 Analog Audio & SDI Video Multiplexer Unit (Embedder)
A. General

1) The offered product should auto detect the defined standard of video input
signal.

2) It should be able to provide programmable audio delay for lip sync issues.

3) The offered Embedder should have excellent performance features like "high

Input impedance”, "flat frequency response”, "very low total hannnnic_.q]istmicn”
and "extremely high signal to noise ratio (S/N)". ‘I“"“"l'
L [T
4) It should be able to remove all available audio before emheddii‘gg or allow
overwriting with channel shuffling. i "hl] -
&
5) It should be able provide high quality cable equalization t the'iigﬂut signal up to
the length of minimum 100 m @1.5 Gb/s & 300m @270 fﬁi )
iy O

6) Monitoring software should allow configuration and sta s Sfithe card.

e & N T h ]
7) Visual indicators should also give its status about p ' rghppiy. input etc.

B. Technical Specifications ” ;[ll' ;"”'

(@) Input: : ™ = i

i. | Analog Audio Inputs |40 moréjanalog balanced audio with high
ihﬁq} impedance >10 KQ and maximum
|| Meutd-level of +24 dBu
ii. | Serial digital video i, 6. HD/SD-SDI
Input il lje

(b) | Output: g, T'p

i.| No.of Outputs ", ™= |1 or more HD/SD-SDI signal with
] 4y, ' | | Embedded audio

(c) Frmeséﬁt’;ﬁ
i. | Audio processing - | 24 bits or more, 48 kHz sampling

i, Audiqu;tt“lmFraquency - | £0.1 dB (20 Hz to 20KHz) or better

. Responsé
il (Audio) ~ | <0.005% (20 Hz to 20KHz) or better
iﬂ." Channel phase |: | +1° or better
Ly, fy-difference
A W] AudioDelay |: | Equalto Video Delay
‘1I;|I.-=*' "vi. | Serial input & output |: | >15dB upto 1.5 GHz
Wy return loss |

5.1.3 Analog Audio & SDI Video De-multiplexer unit (De-Embedder)
A. General

1) The offered product should auto detect the defined standard of video input
signal.

2) It should be able provide audio delay for lip sync issues.

Specification for Expansion of Earth Station at DDK Leh and Vijayawada Page 13 of ?E

[
3 o Y

74



75
1210455/2024/Sat. Design Section - DG DD

3) It should give balanced audio output with low impedance.

4) It should be able provide high quality cable equalization to the input signal up to
the length of Minimum 100 m @1.5 Gb/s & 300m @270 Mb/s.

5) Monitoring software should allow configuration and status of the card.
6) Visual indicators should also give its status about power supply, input etc.
B. Technical Specifications

(a) Input: -
Input . | 1 or more HD/SD-SDI SDI signal o Iy, ;
(b) Output: oty [Illlﬂ'
i. | SDI Video Outputs . | 1 or more .; _, L
ii. | Analog Audio Outputs |: | 4 or more balanced lq o
bt
(c) Processing: . "ll
i. | Audio processing . | 24 bits or more, 4B*Ithléarnp ing
ii. | Audio Frequency | : | <%0.1 dB {204‘[2 ﬂ:":‘ﬂ]KHz} or better
Response = I 4 'iuui
iii. | S/N Ratio | >poaB I‘Thh*_
iv. | Cross talk : -ﬂ-ﬁﬂlIFB (20 Hz to 20KHz) or better
I“_
v. | Audio Signal Level " Tﬁﬂdam on 600 Q or better
il 14!
vi. | Serial input & outpufy’ : . |l= 10dB up to 1.5 GHz
return loss bl i‘: Iti-'
Ls

5.2 Technical Speifj dn,ll'ad'ﬁs for Equipment of Compression and IF
System: i "y

Y
The Compression anqgilg'hysltem consists of the following:

A HDfSE‘ﬂﬁPIJhs; router

B B ndersmzx{ﬂ‘l}redundantconﬂguratinn
sy

I "'C 4|!I hlbdulatnrs in (1+1) redundant configuration
M | l ;
IE||IP* IF Redundancy switch

E. 1:4 |IF Splitter

The base band SDI signals received directly from MSR/PCR to the patch panel
through Digital Distribution Amplifiers/Embedder then from patch panel to input of HD/SD-
SDIASI router, from output of HD/SD-SDI/ASI router to patch panel and finally from patch
panel to input of the offered encoders in 2x(1+1) configuration. Qutput of 1* pair of the
offered encoders will be connected to input of the existing modulators in 1+1 redundancy
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1210455/2024/Sat. Design Section - DG DD

configuration and output of 2™ pair of the offered encoders will be connected to input of the
offered modulators in 1+1 redundancy configuration.

5.21  HD/SD-SDI/ASI Routing Switcher

a) General

32x32 HD/SD-SDI/ASI Routing switcher should be very reliable and able to be used for
selection of any one of the 32 HD/SD-SDI/ASI input signals to 32 different destinations. The

equipment offered should be for 24x7 use in Broadcast applications. The router Hqg to be

quoted with XY and single bus (X) control panels. o :l”"'

b) Essential features oy l'lum'
] | |

i.  The routing switcher electronics should be capable of being rrunntaFi ﬁn'a standard
19" rack frame. *H,L '=|II
Iy It
. The routing switcher shall handle HD/SD-SDI/ASI signal f rr.':kmng from input to
output destinations. The switching should take place r:id’rl é" the vertical interval

period, KU1 1'|III"

iii. The routing switcher shall have facility to pEl SD EI})I & SD-SDI with embedded
audio, HD-SDI & HD-SDI with embedded audld‘lg cluding Dolby Digital (AC-3) 5.1,

Dolby digital plus 5.1 & Dolby E audio) an\i@Sl sighal for routing from input to output

destinations of their respective port. o,

iv. The routing switcher should have st gﬁ,fémlmes for control information, so that in

case of power supply failure, stlatus of the switcher output should remain
unchanged after the power suph[¥ Lélpestnred

v. The routing switcher shnuld iham autn-swﬂchable dual redundant power supplies.

vi. The routing smtchaf slq?uil'l hr.-we redundant cross point and-redundant controller/
logic cards to achlevé*qprr’nb'l:ete (1+1) redundancy.

vii. The routing swltnt}lihf'quuted against this specification should be complete in all
respect and;rahémld Kave the desired features.

vii. Any of the S:i’ltl-ID SDI and SD-SDI input shall be capable of being switched to any
or all dfi 32 outputs port.

1I|
ixl..-.Alli th& requsslte drivers, softwares and licenses required for meeting the DD

.|i; ,spe‘&l‘f’catlons must necessarily be pre-loaded and configured by the OEM before

|,§upply:ng equipment to DD.
c) Technical Specifications
i) | Matrix size 32 HD/SD-SDI/ A8l inputs.
o | 32 destinations (output buses) output HD/SD-SDI/ASI |
iy | Input SDI ( 75 ohms, BNC Female either directly mounted |
on chassis or with suitable adopter) SMPTE 259-M,

l SMPTE 292M, MPEG-2 TS over DVB ASI
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ii) | Equalization for SD- | Automatic: 150 Meters at 270 Mbps,
SDI signal
iv) | Equalization for HD- | Automatic: 80 Meter at 1.485 Gbps
SDI signal
v) | Output One or more HD-SDI with embedded audio (including
Dolby AC-3 5.1 audio & Dolby E) and SD-SDI with
embedded audio for each of 32 HD & SD SDI
destinations; :
(BNC/HD BNC; 750, 800 mV+10%) Ay 1
vi) | Return Loss 210 dB on data rate upto 1485 Mb/s thruq,qﬁﬂllx'_ﬁ‘ue
switching chain.

.rlh 'illll*i
™
5.22 SDTV Encoder in MPEG-2 & H.264/MPEG-4 AVC com I’.rﬁ*‘and HDTV
Encoder in H.264/MPEG-4 AVC compression cnnﬁghﬂ Jwith 4:2:0 &

4:2:2 format for both SDTV & HDTV. hy

I '
-""I' I|“|t'
a) Essential Features: '

*,q 1] .ir |Ib
(i) The offered encoder should be a standalone unit hdvi In!:ﬂap.atzuilit\,r of MPEG-2 and

H.264/MPEG-4 AVC compression with easy Lqi use panel control through front
panel keys and front panel display. Wy,

(ii) The offered encoder Chassis should have'single I'rlél'r:iware encoder. There should be
dual redundant power supply units per, hh;sis, These encoder chassis shall be
configurable to operate in (1+1) redundantymode without any limitation or requiring
upgradation/downgrading by way ofl,Hhﬁere and Software.

}
(i) It should also have the prepro égl g hardware and software facility for the efficient
encoding process viz; adaptiygﬁth reduction.

(iv)  The encoder should have, f4éfify to support BISS -1 and BISS-E encryption mode.

The hardware and ﬁﬂﬂwﬁréﬂpr'encryption should be provided in all the encoders.
(v)  The encoder shuulq'ﬂ'él\??hf'éci!'rty to support internal multiplexing of external ASI input

signal on BNC. Al ﬂil,ﬁ ardware and software including provision for accepting ASI
input for n‘lvltiglﬁxlh—shnmd be provided in all the encoders.

b .
(vi) It should hal%hl rllhﬁ-pass encoding hardware and software.
(vii) It ShGLll have interface for Remote Control.
(viii) It J é‘have facility for PS| generation.
) MI ty g

o,
{ixAn‘ }erillqss of Video input, it should have option to auto switch to either last freeze frame
s ’fh:i‘ur pre-recorded video frame/test Pattern. There should however be a facility to
lisonfigure the encoder for NO output on the loss of video input.

(x)  The encoder shall be MPEG-2 and MPEG-4 AVC standard compliant without any
limitation or up-gradation by way of hardware or software licenses.

(xiy It should have front panel display and Keys for configuration of various parameter of
encoder.

(xii) There shall have facility for 4 stereo/4 AES audio with MPEG-1 Layer-Il & HE AAC v1
& v2 5.1 Audio encoding in each encoder. There should also be provision for Dolby
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1210455/2024/Sat. Design Section - DG DD

(xiii)

(xiv)

(xv)
(xvi)

{xvii)
{xwiil)

(xix)

(xx)
b)
(i)

c)

Digital (AC-3) 5.1 decoding in each encoder and encoding audio in Dolby Digital
(AC-3) 5.1 & Dolby Digital Plus 5.1 audio along with down-mix of one MPEG-1 Layer-
Il at any given point of time.

The Encoder shall have audio loudness control for maintaining uniform audio level in

spite of changes from different input feeds and programs meeting the ITU-BS-1770-
2/ITU-BS-1770-3 standard for loudness control.

The Encoder shall have facility for ancillary data like closed captioning with EIA
608/708, DVB- subtlthng. audio descriptor and digital program insertion complianf with
SCTE-35 insertion via SCTE-104 triggers without any limitation or up~graddt1 by
way of hardware or software licenses & keys. I

There should have facility to insert ancillary data through |P data port. | Iy,
| | {

The output of chassis should be MPEG-2 TS over IP on RJ-45 m;pnnaamrriand MPEG-
2 TS on BNC connector either directly mounted on Chassis orJ\p‘-nHtsuuthble adopter.

The Encoder should have facility to insert Dynamic Logo for a?ch ehannel.

In case of failure of main/fredundant encoder chain, a ::!ﬂ::.f lsua1 alarm should be
generated to indicate the failure of main/ redundant eneod&niéhain.

i
The encoder should be capable of generatmgfalag;m'mﬂ control signal on GPI port

for compression chain redundancy and IF reddhqancy which shall be controllied by
the IF redundancy switch. Wy, v

The encoder should support 10 bit en::::rd,lqg 1h 4:2:2 mode for better video quality.

1 l 1|
Video Inputs ' o ' w;'

The Encoder shall be capableupf abceptmg HD/SD-SDI and HD/SD-SDI with
embedded audio Inputs with &, fadility to select between different inputs through
front panel keys and thrauqh l;qd*ﬁser on remote computer.

Iflmr

Serial Digital Input Bpac’l’ﬁﬁaﬂons

Sl.

No.

Parameters “|.| 1"'5pec|f ication

[
t'p i!

PLLT P ]

1 Vide? Inpql":ts“'h

S5D-5D| & HD-SDI with embedded audio

2 Serial Ihﬁeﬂ‘ace

i) SMPTE 292M/299M, 1485 Mb/s (10 bit) with
embedded audio.

i) SMPTE 259M/272M, 270 Mb/s (10 bit) with embedded
audio.

it
Al

'I "

L “h i;

~Format ITU(R)-BT.601 & ITU-R BT.709

Connector

BNC/HD BNC/Micro BNC/DIN/Mini DIN Female, 75 ohm

e -

800 mV p-p nominal +/- 10%

Input Level

6 Return Loss

215 dB from 5§ MHz - 1.5 GHz/ or
210 dB on data rate upto 1485 Mbps

d)

TS Inputs Specifications for Re-Muxing in Qutput:

S. No.

Parameter Specification

Specification for Expansion of Earth Station at DDK Leh and Vijayawada
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A IP Input
Type Gigabit Ethernet
2 MPEG Format MPEG-2 TS over IP (SPTS &
MPTS)
3 MNo. of Bi-directional ports dedicated for IP | Minimum 1 no.
Input
4 Port Speed 1000 Mbps or better per port |
il v
5 Ethernet Interface 1000 Base T or better "‘1|Ii“.u.
alll Ly
6 Ethernet Connector RJ45 f; |7
From [TTT1)
B | ASIInput b/
1 Format MPEG-2 Tﬁ Eiﬁ?r Apl' on BNC
2 Quantity for ASI Input Minimum '1 m; "on BNC/HD
BNC/Migrol,BNC/DIN/Mini DIN
Femalg;75|ohm
3 | Speed | MirffiF# 00 Mbps
r," I. v
-'Iltir' [
e) Video Compression Parameters 0 ||||r-
Sl. Parameters Speclﬂcaﬂ’ﬁq
__H'D. il Ihl
1 Video Resolutions (PAL) 73.: ﬁﬁéﬁ.“
Migadix 576,
(ot B‘ﬂ x 576
Ay For HDTV :
t|, “ly, v 1920 x 1080,
hlhi W' | 1440 X 1080
2 T

.

Py, N
I| &
H’II
Prm‘" iles and Levels
"III IIII

ir4 3 | e’
F i 'r"
g,

SD MPEG-2 MP@ML, 4:2:0, 8 bit

i) SD MPEG-2 Hi422P@ML, 4:2:2, 8 bit

ii) SD H.264 MP@L3.0/Hip@L3.0 4:2:0, 8 bit

iii) SD H.264 Hi422P@L3.0/Hi422PL3 1, 4:2:2, 8
bit

iv) SD H.264 Hi4:2:2P@L3.1, 4:2:2, 10 bit

v) HD H.264 HIP@L4.0 ,4:2:0, 8 bit

vi) HD H.264 HI422P@L4.0 / Hid22P@L4.1 4:2:2, |

10 bit

'ql-

Specification for Expansion of Earth Station at DDK Leh and Vijayawada

2

Page 18 of 73

I A -

79



1210455/2024/Sat. Design Section - DG DD

3 | [15 to 20 Mbps for SD MPEG 2 422 profile
- dependmg upon Resolution
_ 1 | 1.5 to 15 Mbps for SD MPEG 2 4:2.0 profile
Video Bit-rate depending upon Resolution
1.0 to 12.5 Mbps for SD MPEG 4 4:2:0 profile
dependmg upon Resolution
1 1.0 to 25 Mbps for SD MPEG 4 4:2:2, profile
depending upon Resolution Ay
1 3.0 to 20 Mbps for HD MPEG 4 4:2:0, P I
dEpendIng upon Resolution | #
3.0 to 80 Mbps for HD MPEG 4 4:2t 1‘1:¢foﬁle
‘depending upon Resolution It
4 | Temporal Processing Dynamic GOP structure é‘u ﬁ’-:’.:'h] Cuch as
IP,IBP,IBBP,|IBBBF etc. '|h H,,
5 Coding of Interlaced L
Video Adaptive field & frame Prqqe ﬁmg support
6 | Spatial Redundancy Discrete Cosine Tra sl’brfﬁ"f'bCT} Reduction
7 Chrominance Format 4:2:2 and 4: 2‘9 for DTV and HDTV
: |
Aspect Ratio 43and 169 ith.
I.||!l
f) Embedded Serial Digital Audiolnputt lﬁcatlnns
Sl. ' Parameters Spei- ﬁ&qﬂnn
NU’ T : hd.
1 Serial Interface g @H! TE 272M, SMPTE 299 M, 1485 Mbps, 270
(AL _bps (20 bit)
— s
2 Format asal 'I.,ll “AES/EBU, 8 channels
3 Connector '|I|. "h-' BNC/HD BNC/Micro BNC/DIN/Mini DIN Female, 75
Iy ohm -

g) Audio Cnmprﬁﬁ’ﬂlqlﬂ"f'achmqua

sl. Paréi:’ﬁq;:af&-‘ Specification |
No. . L%
1 Alidio  Encoding | i) MPEG-1 layer Il
" 1-""!4@#1'0:! iy HE AAC(MPEG 4)v1 & v2 5.1 audio
e iii) Dolby Digital 5.1 AC-3 audio
'“hh;‘ ' iv) Dolby Digital Plus 5.1 E-AC-3 audio
2 |Audio decoding | Dolby Digital 5.1 AC-3 audio
Method Dolby Digital Plus 5.1 audio
Dolby E |
3 Audio Pass | Dolby Digital 5.1 AC-3 audio
through Dolby AC-3 digital plus 5.1 AC-3 audio
Dolby E
Linear PCM

Specification for Expansion of Earth Station at DDK Leh and Vijayawada
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4 Data rate i) 64-192 kbps (MPEG-1, layer Il)

i) 32-72 kbps (MPEG-4, HE AAC v1 audio encoding)

iii) 16-48 kbps (MPEG-4, HE AAC v2 audio encading)

iv) 224-840kbit/s (Dolby Digital 5.1 audio encoding)

| v)192-640kbit/s (Dolby Digital Plus 5.1 audio encoding)

h) Encoder Output

Sl. No. | Parameter Specification 1: |.....
(@) | Format MPEG-2 TS over IP N
1(b) No. of Bidirectional ports | Minimum 1 no. per chassis My ltml'
dedicated for IP output LR
1(c) | Port Speed 1000 Mbps or better gqﬁ#ng L
ilj ]
1(d) Ethernet Interface 1000 Base T or bettdfh ‘1"'
1(e) Ethernet Connector Type RJ 45 R |l|mi
2(a) | Format MPEG-2 TSIE}WSI
2(b) | Output 2no EEF pHﬂﬁﬂliﬁ (min)
2(c) Speed Mln‘rm'ﬂﬁni“‘_l 00 Mbps
2(d) | Connector Type "BNC/HD BNC/Micro BNC/DIN/Mini DIN
! sfFemale, 75 ohm
N A T
Ay,
i) Control ,1:' W
'SI.No. | Parameter e l|IIFI " | Specification
1 Control port a ‘ll'””i Min. 1 no. 10/100/1000 Base-T Ethernet
" 'Ig,, port (RJ 45)
Ii!hl gy’

j) Hardware of Sﬂrv*,‘m dase of software compression solution

A} General Fdihtuljh

EFUIChIpEEthW server should have facility to enable an environment where
applica.imns can run within their own space, protected from all other software on the
syslaql o

if, Clill.,uﬁhlpset of server should have security feature that can reduce exposure to

l| | \iruses and malicious-code attacks and prevent harmful software from executing and
l\propagating on the server or network.

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

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

|
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82

v. The offered processor of server should be scalable, high quality, robust with efficient
performance.
vi. Each server of software compression solution should be designed with 85 percent
(Max.) CPU loading.
vii. CPU of server shall be similar to Intel Xeon Gold series or better and launch date of
CPU of server should not be prior to year 2023.
B) Hardware Feature: iy, 4
Sl. No.| Parameter |Spaciﬁc.atiun o 'I’;;””
A Performance of Central Processing Unit = I,,",.
1 | No. of Core 18 (Min.) per CPU by
2 | No. of Thread 36 ( Min.) per CPU/), p""'l tr
3 | Processor Base Frequency 2.10 GHz or beh@h. iyt
4 | No. of CPU Twoormore |, '
B Memory Specification A St
5 | RAM DDR4, maﬂ:mifnnre
6 | Storage Memory SSD;* 240 |GB (Min) in Raid 1
Coinfiguratitn
C Operating System Iy, .
7 | Operating system " Linux "
D Ethernet Network w
8 No. of Ports (Duplex) in server” *h. 1 l;:ln Two nos. of 1 Gigabit port for Input or
n more
, '|||| w ii)Two nos. of 1 Gigabit port for Output or
hllllh I more
Gy ii) Two nos. of 1 Gigabit port for
gy, Management & Control |
iy, M v)Two nos. of 1 Gigabit port for Ancillary
’JIJ I"';. 2 services
E PCI slot L T
g |PClslet 4 W | 2 nos. or more
F Operating Environment
10 | Opgrating'Temperature +10 to +35 °C
11 Hlkpid:ty 10% to 90% non-condensing

Hllll

5, qﬁi l&h‘hllim Modulator

a} 'lEaaantial Features:

)

technology.

i)

The offered modulator should be compact, reliable and have state of the art

It should provide IF output (70 + 18 MHz) as per DVB-S and DVB-S2 standards’

modulation schemes based on the user requirement.

Specification for Expansion of Earth Station at DDK Leh and Vijayawada
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i)y The offered modulators should have front panel display. It should be possible to
configure the modulators through front panel keys and through browser on remote
computer.

iv) The offered modulators should be compliant to the ETSI 103 129 DVB Carrier ID
(DVB-CID) requirement.

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

vi) The redundancy of the offered modulators shall be controlled through tthe offered

IF redundancy switch. "l..i i

vii) In case of failure of main/ redundant modulator, audio/visual alarm hould be
generated to indicate the failure of main/ redundant modulator ", Byt

b Uy
viii) The offered Modulator should have facility to insert nppcrtunistiql.i-jaﬁml ( h

!
ix) The offered Modulators should have facility to take ASI iﬁ]ullle*ﬁnﬁgbgh BNC port
and MPEG2 TS over IP input through IP data port. EL y,

x) All the requisite drivers, software and licenses reqll.ltrﬁ '“Fti'r meeting the DD
specifications must necessarily be pre-loaded and c;.qnﬁgw d by the OEM before
supplying equipment to DD. ah

& i;;n*'
b) Technical Specifications: "'i‘hli"
}

Sl. No. Parameter My, " Specifications
I.  ASlinputs ' .[,-llih“"!p |
1 Compliance ; My, VB Document A010 rev. 1, May 1997:
al || Section 4.4
Byte stuffing modes ) }"i; "y, | Byte and single packet burst mode.
3 Connector ) 'ul;;;l“]- tw BNC
II. IP Input Data PRH _{!T_:%El‘]qrﬁﬁl IP to ASI converter is not acceptable.}
1 Input data for{ﬂ%!t,“f“" MPEG-2 TS over IP
2 Ethernet jmﬁ?w 1000 base T
3 Ethé'i“ét'm}gnhector 1xRJ45
I1I. anr.ard E‘ﬁl‘ér Correction and Modulation Scheme as per DVB-S standard
1 ”"‘l]r!'ilh tiplex Adaptation As per ETSI EN 300 421 (DVB-S)
4 |'and Energy Dispersal
Jiﬁi I lind-Outer Coding Reed-Solomon (204,188,T=8)
i']u-' Interleaving Depth 12
4 Inner coding %I;SK . Convolution R=1/2, 2/3, 3 /4, 5/6 or
- Spectrum Roll off factor 20%, 25 % and 35% selectable
6 Maodulation QPSK
7 Transmission rates variable, 1.0 to 45.0 M symbol/s {mﬁ]
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IV, Forward Error Correction and Modulation Scheme as per DVB-S2 standard

1 Multiplex Adaptation and | As per EN 302 307 (DVB-52)
Energy Dispersal
2 Modulation QPSK, BPSK

Modulation mode

Should be capable of emitting signals on the
following mode

1. Backward compatible mode ( DVB-S/
DVB-5S2 one at a time)

2. Constant Coding and Mé‘ﬂillﬂﬁon

mode (CCM) ]
Outer Coding BCH N 'lm:'
| M | T
3 Inner coding LDPC i ¥

A ™
R= 112, 3/5, 2/3, 3rq14!lei 5
DVB-S2, QPSK), I

R= 315, 23, 3/, 3

, 8/9, 9/10 (for
ié,\ B)ﬁ 9/10 (for DVB-S2,

B8PSK)
6 Spectrum Roll off factor 5%, 10%, -11:5%;1-"2[:%, 25% and 35%
selectable |~ &

7 Transmission rates Variatuﬁ,.H 0fo45M symbol/sec (min.)

V. IF output Interface Specifications Ty

1 Output Frequency Range Tl} 'lf[- 18 MHz o

2 Output Impedance J " : E*H:hrns unbalanced

3 Connector _|'|;1 ' BNC female

b
4 Output Return Loss "hh 7115 dB (min.)
¥ I' — ———— =
5 Output Level Rangq‘-.l ‘-"" -20 dBm to 0 dBm ,
B Level Step S"Tﬁ II'I; I": 0.2 dB max.
- M
7 Spurious Outputsy = -55 dBc/4 kHz at 0 dBm output power
r"ll ||||l" level in Band.
llI 'Iih or
Wy, b < -60 dBm outside Band

8 Syntheéﬁer Phase Noise IESS-308/308 compliant or better

EF ¢ ' mode Selectable 1
10 iln.; Noise floor (No/ C) <-120 dBc/Hz B

. 2, ¥
“'I(ﬁ. Internal 10 MHz clock & Synchronization
™
q 2 Frequency stability with respect | <+2.5ppm over 0°C to 50°C
- to temperature
5.24  IF Redundancy switch

IF redundancy switch would be used for the compression chain redundancy in 1+1
configuration for Encoders and Modulators.
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a)
()
(if)
(iii)

(iv)
(v)

(vi)

(vii)

b)

Essential Features:

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

The switch should be able to accept alarm signal from both main and redundant chain
equipments (Encoders and Modulators) for compression chain redundancy.

In case of failure of main / redundant chain, audio or visual alarm shnulF be

generated to indicate the failure of main/ redundant chain. h —-—

The offered IF redundancy switch should have dual redundant power supp’le% -

Facility for automatic, Manual and remote (through web interface) swhﬁllhg of the

modulators should be available through the IF Switch. iy

The switch should have high reliability, robustness and shqlilcylbe bf professlnnal
type.

All the requisite drivers, software and licenses I”Equefh'Ifﬂ'r meeting the DD
specifications must necessarily be pre-loaded and con p&u&éd by the OEM before
supplying equipment to DD. M
& 'lmllI

My
Sl. | Parameter Spe;ﬁrf ications
No. |
i) Operating frequency range 5?1;3' ﬁll.éﬂMHz

i 1}
ii) | Insertion loss % Sth

i 1s
iiy | Isolation I “il ?
a) Input to input A Myl | 45dB min

'b) input to output uul; o —T50dB min

iv) | Input return Idlhﬁ LW 13 dB min

v) | Output refyr r&m;g | 13.dB min

vi) |IF ,qﬂnnlilﬁ'?H* BNC/ SMA type
vii) | Impedarce 75 Ohms

viii) Iﬁamote control RS232 or RS422/485 or RJ 45 J

Technical Specifications
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5.3 Technical Specifications for RF Chain

The RF Chain consists of the following equipment.

a)
b)
c)
d)

il |
QOutput of IF Redundancy Switch will be connected to the input of Upconvertqr;!‘ti%ﬂw"l
redundancy configuration through IF Splitter. Output of RF Redundancy Switch

C-Band Up-converter (U/C) in (1+1) redundant configuration.

RF Redundancy Switch for U/C Redundancy (external or internal).
2:1 RF Combiner,

1:2 RF Splitter.

' be

combined with output of existing RF Redundancy Switch through 2.1 RF cnrpk,i‘n'émﬁnd will

be fed to the existing HPAs using RF Splitter.
5.3.1 C-Band Up-converter:
A.

a)

b)

il l Ihi
'”II 1”“11""'

My N
!!h!l t:l‘!l"l
hy
The offered RF Redundancy Switch (in case of external RE'ﬁeﬂfHﬁHancy Switch) must
be from the OEM of the offered upconverter or endors fﬁuﬁurised by the OEM of

offered upconverter to ensure compatibility of the -::ffa.redt ﬁ}redunﬁancy switch with the
offered upconverter. !

Essential Features :

"hl p
I i
In case of failure of main Up-converter, tI"lwaF RF R:—:!h!.P,ndancy Switch should be able to
provide RF signal output from redundant Up'—é‘!hﬂvarter.

l
In case of failure of main/redundant U l-cnnﬂhﬁeé!'alarm should be generated to indicate

the failure of main/ redundant Up-cnnueg!rla}..i".l"
]
If the offered C band Up-cc:-nuerlorsn&re \#ﬁving built in redundancy controller then the

built in redundancy controller sﬁthI '/meet the technical specification mentioned at
pohs i

clause no. 5.3.2. f
bt

B. Technical Specifications : "‘=11h _
Sl. | Parameters '_.‘lhll '] Specifications
No. LW
(i) | Input FF?F”*’-';H_‘-"*“»;;."”F 70 MHz + 18 MHz
(i) | Qutput Fl*aﬂ!nfé_w range | 5.85 GHz to E.4_2EEH2
(iif) Freq:.ilanc:.r 'Steps Size | Synthesized 125 KHz
| ), ﬁfﬁ%gﬁw Stability + 1x 10% over 0 to 50°C
Mlh II'EILEJI.;t return loss 18 dB minimum
(vi) ' Input Impedance 75 Ohms
(vii) | Output Impedance 50 Ohms
(viii) | Output return loss 18 dB minimum
(ix) | Output Power +10 dBm (min.) at P1 dB
(x) , Gain 30 dB (min.)
W Page 25 of 73
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(xi) | Amplitude response/ | £ 1.0 dB per 36 MHz (Max)
(Gain Flatness
(xil) | Gain Adjustment step | 0.2 dB (Max)
size
(xiii) | Phase Noise IESS 308/309 compliant or better
(xiv) | Spurious -60 dBc at 0 dBm output carrier
related or better
-70 dBm Non carrier related or better K
(xv) | Input Connector BNC(F) |1||IEIH1|."
- A
.{xw} Output Connector N Type(F)/ SMA(F) . hu.:*'
(xvii)| Remote Control | RS232 or RS422/485 or RJ 45 or any | ¢ /'y,
other port. This  should  beajy hy/
connectable to LAN using regui § I
, format converters. Ay,

5.3.2 RF Redundancy Switch:
A.

(i)
(i)

(i)
(iv)

(v)

(vi)

.-"!l" ll“"’l

A Illmf'

Essential Features: <
T

l undancy switch for Up-converters
Ay I"
The offered RF Redundancy Switch (in case !ﬁiifx’[ernal RF Redundancy Switch) must

be from the OEM of the offered quﬂqfé!iﬁar-ﬁr endorsed by the OEM of offered

upconverter to ensure compatibility of t_hq]uiﬁafed RF redundancy switch with the offered

upconverter. 'II“ e

The switch should be able to adBépt:alérm signal from both main and redundant Up-
converter. G

Built-in RF Redundancy controller or external RF!
in 1+1 redundant configuration.

;nll"'l
In case of failure of main ﬁlﬁi fwerter, the RF Redundancy switch (In case of external

RF Redundancy Switd'ﬂh]é yld be able to provide RF signal output from redundant Up-
converter. ‘I Wy,
Facility for Autnrqﬁﬂﬁawﬁual and Remote switching should be available.

In case of féhl e"q;rf ‘main / redundant Up-converter, alarm should be generated to
indicate thﬁ failure-of main/ redundant Up-converter.

(vii) The switdtilrﬂ.r]auld have high reliability and should be of professional type.

B. :Tacmicl%y gi:acificatiuns:
hWNo. Parameters Specifications
‘L!['i] Operating Frequency Range | 5.85 GHz to 6.425 GHz
(i) | Insertion loss < 05dB
(ii) | Isolation 60 dB or better
(iv) | Input return loss 13 dB min
(v) | Output return loss 13 dB min
(vi) | RF Input/Output Connector | SMA/N-Type

Specification for Expansion of Earth Station at DDK Leh and Vijayawada

Page 26 of 73
'
==

2

M -4

87




1210455/2024/Sat. Design Section - DG DD

a)

b)

[ (vi) | Impedance 150 0hm

(viii) | Remote control RS232 or RS422/485 or RJ 45 or any
other port. This should be
connectable to LAN using required
format converters.

5.4 Technical Specifications for Monitoring and Measuring System

Monitoring systems for compression and uplink chain is envisaged to be prowdé-’ﬂ usmg
HD/SD-SDI/ASI router, RF patch panel, IRDs, 70 MHz to L band Up-conv E:Inwn

converter, Test Loop Translator (TLT) and Audio/Video monitors. The Mnmt rhgqﬁystem
consists of following three parts: ‘n,

Input Monitoring: The input HD/SD-SDI (Audio Embedded) mgnaj dhg du'ﬁei# HD/SD-SDI

sources coming through digital video cables will be monitored with T;I\I’Iﬁeﬂ monitor and 8
channel audio bar graph monitoring via HD/SD-SDI/ASI router. 'I

Downlink Monitoring: The input signal coming from 7.3 - 7. Ejm F‘fﬁA via LNA and down
converter will be routed through RF Patch panel and fed tca-tIRb! fwith L band input). The
Output of IRD will be monitored with 9" video monitdr a‘qﬁ B8 channel audio bar graph
monitoring via HD/SD-SDI/ASI router. '||| M

Confidence Monitoring: Confidence Manitonﬂg sys‘{hm should have provisions for
monitoring outputs from Encoders, Modulators B -converter and HPAs. It consists of 70
MHz to L-Band Up-converter, TLT (C-Band uplink tdlL Band), IRD (with L-Band input), IRD
(with ASI input), IF and RF Patch Panel ard lwa.jrqfﬁrm Monitor.

The technical specifications of someqpf tiﬁle major equipment of monitoring measuring
systems are given below: 111, .

5.41 17" Wide Screen Mult;-FormahLED-TFT Colour Video Monitor

Jill
A. Essential Features: iy, Iy iy,

)] The offered rnr:mmt»:}rE oﬂ’fd incorporate high mtensnty, high contrast wide screen
17" (nominal), wide lmq ng angle LCD Panel to view stable |magas from wvarious

angles: both o cﬁlﬁmally and vertically, with no reduction in picture contrast,
brightness' &Hq r saturation.

i)  The LCD panétf of the offered monitor should either have resolutions of 1920x1080
pixels.ip 16:9 aspect ratio. The offered monitor should support 16:9 and 4:3 aspect
ratiosiof the video signal. The monitor should also support 1920X1080/501 (HD) and

" ?2 IXE 61501 (SD) video formats.

lil}hnl LCD colour monitor should accept SD and HD SDI input (detected automatically) as
!well as analog composite video input.

iv)  The offered monitor should support embedded audio. It should also have analogue
audio input and built in speaker for audio monitoring.

v)  The offered monitor should have 10-bit signal processing.

vi)  The monitor should have 1:1 pixel mapping to display the pictures in the original
resolution (subject to the native resolution of the LCD panel) and aspect ratio of the
input signal without any stretch and distortion.
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vii) The monitors should display various area markers, including a center marker, aspect
markers, and safety zone marker.

viii) It should have features of on-screen display of Waveform, audio level, closed caption
and time code of incoming SDI signal.

ix) It should have various I/P (Interlace to Progressive) conversion modes with minimum
delay suitable to display fast moving images with no blur and jagged noise/effect.

x) The LCD monitor offered should have a minimum response time for facilitating
viewing of fast moving picture like sports events without any delay. IIII|I| e

xi) It should support colour calibration/alignment utilities. -"" s

xii) It should be possible for the user to select the industry standard c:niormﬁéi’hﬁerature
through menu for matching colours and gradation of the mun:tor gy

]
xiii) It should also have gamma compensation as of broadcast- sta.nﬂalﬂI IJQT monitors.
lr*

xiv) It should have H/V delay function and blue only & monnchmm e.

xv) The LCD panel should be coated with Anti-Reflection p 'ﬂ |ayer to provide high

transmission rate of the internal light source and to kegp'the' reflection from ambient

light to a minimum. ghe 1hp_|r'

xvi) The monitor should have an external remote cbl]fl‘ol capability via Ethernet, serial or

similar interface. " Ip

xvii) The monitor should be light weight, mbus% ympact and rack mountable. It should

have front panel controls to control, the| :‘i!lgj parameters like brightness, contrast,
color saturation etc. "Il Oyt

xviii) The offered monitor should fu tian Wltllll standard AC 230 V, 50 Hz power supply or

on DC supply. Power adapter iqg;,:'i’ﬁd for DC operations as recommended by the
OEM of the LCD monitor aioﬂg,;ﬂ required cables should also be supplied.

xix) The offered monitor sh ulﬂ’tpe rack mountable and hence necessary 19" mounting

brackets should be' !!.\pp
B. Technical Epaclﬂc:ﬁthnqll'
Sr. No. |Pa Specificatio
r. No. nmﬁ:enhll“ pec n
) |Display'size 17" diagonally (nominal)
i) Iiilflue system a-Si TFT active matrix
A m}l solution 1920 x 1080 pixels or better
Ay ) ™Colour reproduction 16.7 million or better
% |Response time (Ton|<27 ms or better
+Toff)
vi) |Contrast ratio 800:1 or better
vii)  |Viewing Angle 176 degrees in Horizontal & 176 degrees
in Vertical or better
viii) |Brightness 350 cd/sq.m or better
Specification for Expansion of Earth Station at DDK Leh and Vijayawada Pagemﬂﬂ"
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90

il
rl'{'t |rn|.11‘
L t1$|'

ix) |Aspect ratio and approx.|16:9 (372X209mm) or 15:9
active display area of the|(370X222mm)
LCD panel
x) |Supported aspect ratios|16:9 and 4:3 (auto detection)
of video input |
xi) |Video Inputs ()  HD/ SD SDI: 2 or more HD SDI
SMPTE 292 in BNC, 1.485Gb/s, 0.8V pp
across 75 ohms (1080/501) and SD SDI
SMPTE 259 in BNC, 270Mb/s, 0.8V pp
across 75 ohms, auto detection
I{ii} Analog: 1 or more Composite
|(PAL) in BNC, 1 V p-p across 75 uhr@!
\and Component in BNC across 75 ohms. |
xi) |Audio Inputs Mini jack/RCA ,,I‘“h,;"""
xiii) |Video Outputs (1) HD/ SD SDI: 1 or-fgre" SDI
SMPTE 292 in BNC, 1.43,;;#@.. 0.8V pp
across 75 ohms (1GEUI5|‘.;I.I'} r 1 or more
SDI SMPTE 259 in BNC,"270Mb/s, 0.8V
ppacross 75 ohms al:;‘mp loop through of
selected input‘ly, /"
(ii) Anglug Dh‘i ,1 or more Composite
(PAL) in BNC, 1 V p-p across 75 ohms
and Component in BNC across 75 ohms
loop thfoudh!
xiv) |Audio Outputs Mim-'\}qfﬁ“? RCA (L & R )and built-in
|speakel’
xv) |Control I/O z ﬁleﬁﬂ‘l{ﬁs 232/1422/485)/Ethernet/
xvi) |Power Consumption, w80 W
xvii) |Weight iy, -~y " |=7Kg (without stand and other
l‘Jlll UL aCGESSDriES)-
.
"y gyt
542  Dual 9,’;;1Hut§dlsm Colour Video Monitor
o

A. Essential Fuaﬂl‘psi:-

i) The vid & audio monitor should have ability to monitor both audio & video from
sﬂlectahip HE}ISD-SDI (video & embedded audio) and composite analog video source.

i) .[rﬁhplrh,a dio inputs should also be available for use with analog video monitoring.
iit) 'Mq':r_;itnr should have TFT / LCD display of size dual 9" (nominal) diagonal.

iv)

standard 18" rack.

v)
Vi)
vii)

B. Technical Specifications:-

It should have audio monitoring along-with bar-graph display facility.
It should have direct control for brightness, contrast, Colour & input selection.
It should have low power consumption.

Rack adaptor unit should also be offered for mounting dual 9" video monitors in a

Specification for Expansion of Earth Station at DDK Leh and Vijayawada

/5

3> M

Page 29 uf':'i__
Yo &



1210455/2024/Sat. Design Section - DG DD

Sl. Parameters Specifications
No.
2 Display Size 9 inch diagonally (Nominal)x2
3 | Screen type | TFT/LCD
4 Aspect Audio 16:9/15:9 and 4.3 (auto detection)
5 Resolution 1920X1080 or more
~ 6 | Colour reproduction 16 millions or better ”lllw'"m .
7 Contrast Ratio 750 : 1 or more ‘r'"' .,
I |
8 | Viewing Angle 170 degree horizontal , 170 degree veﬂidﬁl;*ﬁ"”
i I
9 | Brightness 350 cd/m* min iy 1y !
10 | Video Inputs SDI Input: 1 or more in HD!S&JE—BMDMH embedded
audio) in BNC 0.8 V acmse{l 75)lochms with loop
through output. iy I"!"'
Analog Input: 1 or mqr&i*dﬁ#ﬁpusite (PAL) in BNC,
1V across 75 ahm’é'.‘l -
1 Analog Audio Input 1 Analcg_ stereo Wﬁx Jack/Phone Jack/ Mini Jack)

HIIIH

5.4.3 8 channel Audio Monitor with Bar'-grﬂplllﬁ; Hﬂtarnal speakers.
i Ll 1
A. Essential Features:

" v . + I f
i) High guality auto sensing BGHD.Fﬁ‘D‘- ,.' rﬁuui-channel audio monitoring system.

.II 'hl'
i1 EII

It should have high quality tntegng!qéﬂaren loudspeakers.
" 3 - Il "
8 ch;nnel monitoring w:thl dhili‘t',r..t'n monitor any channel on either speaker, including
i H o I
combinations & gmupﬂﬁh 1,11"'

53 segment tri-color LED}'_Eicreen bar graph display.

Lyt
Headphone 0 tpHﬂw,ﬁud speaker mute.
Dolby E, Dol Sh,‘q_)iartal and Dolby Digital Plus decoding from HD SDI and AES signal

sources, "

vii) Multi-qhﬁhm‘ﬁ! outputs for external stereo or 5.1 loudspeaker system integration.
viii) front ar“al controls for any combination of up to 8 channels.

o T
ix]*'liﬁrémiu;'n quality drivers and power amplifier.

X)
X1)

EJléi:ieHent frequency response and low distortion.
It must have premium quality drivers and power amplifiers.

xii) It should be of professional quality, 19" rack mountable and of reputed make.

Technical Specifications:

Sl. Parameters
' No.

Specifications
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1 Inputs 8 Balanced analogue

4 Balanced AES/EBU pairs
4 unbalanced AES pairs

2 HD/SD-SDI

2 Outputs 8 Balanced analogue

4 Balanced AES/EBU pairs
4 unbalanced AES pairs

1 HD/SD-SDI re-clocked

3 Connectors Analogue : XLR/D-type (with breakout cables |, I ‘
for XLR) 5
Balanced AES/EBU : XLR/D-type (with|
breakout cables for XLR) Wiae!

.l-I.1_I
Unbalanced AES : BNC 75 Ohms ‘ lfl
AGMHDED-5DI re- cic—cked EBMNC ?ﬁ*h}}ﬂh‘lﬁ .

1

4 Computer Interface | RS-485/RS 232/RJ-45 f'h” iy, o
i |
5 Sample rate for | 48KHz e Unl
R % sl rp ||"i

Digital input Vil |
6 | Analogue O/P ot '

a)  Freguency +1dB (20Hz to 20KHz)" ¥ |

Response ™

b) Noise + THD | Better than -60dB w. “I;hmax OfP
7 Peak acoustic output | 100 dB SPL "'I.l
at 2 feet

8 Mount 19" racks moh i“l..

— ||I II:1|
0
|

5.4.4 High Quality Digital Audio Arﬁn’:-#peaker
iy
A. Essential Features: ln,.nq T

A
i) The offered ampli-spea r'h,houid have wide dynamic range, low distortion, flat
frequency response a:fuhh:bkl SPL capability.

i)  The offered amph—a L! # should have two way speaker system consisting of a woofer
and a tweeisfr ihph uld be a bi-amplified active monitor system.,

i) It should hah 8" Low Frequency Transducer (woofer) and approximately 1" High
Fl‘E!qUEHIi;'y Trangducer (tweeter).

il
e e
i) aThdiraﬂsduoersf drivers should be magnetically shielded for exceptional transient

-I] ﬂspnﬂse and superb power handling. There should be no interference when these

hmpmspeakers are placed in the close proximity of other audio and video equipment
e’speclatly CRT-type monitors.

ii) It should incorporate two high power amplifiers to provide 150 Watts (RMS) or more
power to the low frequency transducer and 70 Watts (RMS) or more power to the high

frequency transducer. These amplifiers should be highly efficient and should withstand
long hours of uses.

vi) It should be equipped with a precise cross-over network for smooth transition between
transducers.
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vil) The ampli-speaker should disperse sound across the frequency spectrum evenly and
consistently along the horizontal and vertical window of consistency.

viii) It should be possible to network multiple ampli-speakers to control their various
parameters such as volume, equalizers/ filters etc. It should also be possible t.c'
calibrate various parameters of the ampli-speaker in accordance with the acoustic
environment. Necessary hardware and software required for this purpose must also be
included in the offer.

ix) The ampli-speaker should have volume control arrangements for ﬁlqualune
operations. It should also indicate signal overloading. i th;'"'l'

f-l ] I

x) The ampli-speaker should employ Digital Signal Processing (DSP). {'u I] '

. .-ql i
X1)

The offered ampli-speaker should accept balanced analog audio on E-ﬁigd‘}ﬂ.ﬂ female
connector. It should also accept balanced AES/EBU digital audjq.ti[lmyf 3-pin XLR
|

llll |

’+III Il]"'

xii) The offered ampli-speaker should be suitable for horizontal and ';relﬂi,cal mounting.

xiii) The offered ampli-speaker should also be capable of cailjng','!{l}qill'ﬁnd stand mountings.

N . Mgt
B. Technical Specifications: . ( P -

female connector.

P i |';I "
SI. No. | PARAMETER PERFORMH,#@E pii
1
1 [INPUTS w F
L.
1:1 Digital Audio Input AES_.-:EIBUI;,.M bit, 48 kHz on
XLR My
12 | Analogue Audio Input Bajarieed on XLR with 10KQ
~ iljinput impedance
2 | DRIVERS I
oy
21 | Bass (woofer) o wi™) | 8 inch
22 | Treble (T weed:ﬁ!;j:"lul":lﬂ’ | approx. 1 inch
3 FREQUENCY v
- RESRONSE
,.
3.1 Lo \pU frequency <43 Hz
32 Iupper Glitoff Frequency > 20 KHz
i
“-"'iii‘i 1y, Bass (woofer) 150 Watts or better
i I. g L
"HﬁIE_ Treble (tweeter) 70 Watts or better
43 | Gain X1, X5 and variable
5 SOUND PRESSURE LEVEL
5.1 Short term RMS SPL @ 1 | Better than 110 dB
Meter
5.2 Continuous Max SPL @ 1 | Better than 100 dB
Meter
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6 | DIMENSION
6.1 | Width | <300 mm
6.2 | Height <450 mm
6.3 | Depth <400 mm
7 TOTAL WEIGHT <15Kg
i 8 NETWORKING Via RJ 45 port "l"u;'“"
w

5.4.5 Integrated Receiver Decoder (IRD) y g

A. Essential Features :

)

b 'y
Jlt Jl”'l| lll'
The professional IRDs should receive ASI and L band input Efgpéhglané provide analog
base band (Video and audio), digital SD-SDI, SD-SDI Embedded audio,

with,
AES/EBU, HD-SDI, HD-SDI with Embedded audio, ASI c-utpl.lﬂa nd MPEG-2 TS over
IP output with multiple services filtering facility. ." "
IIII‘I| 111

IRD should be able to carry out multi service ﬁltenng dfrr Pi output port.

IRD should have a front panel display to enteq‘!l?lr é‘d:t al1 the parameters for a perfect
reception of the signals. - '|||,

There should be at least one vacant slnt (mb slot) for conditional Access System for
descrambling all MPEG-2 & MPEG 4 EII‘F_I !Ii"u' 'S & DVB S2 services.

There shall be a provision for ubs ‘g' EER & signal level or C/N & C/N margin or
Eb/No & Link Margin for DVB-S rli de '6f operation and PER & signal level or C/N &

C/N margin or Es/No & Link Mbi‘gm for DVB-S2 mode of operation on the front display
panel. h

IRD should be able to desm?mbm BISS mode 1 and BISS-E signals.

There should be d:rf.!'.l &Eﬁbmpressmn of ASI to SDI i.e. not through analog to Digital
conversion. | "iu

The IRD s:\nuqqlbﬂlﬁb'!e to store at least 10 preset configurations in its memory.

IRD shoul a'l\%ﬁé‘ facility to decode opportunistic data and pass ancillary data like
closed captionifg EIA 608/708, DVB-Teletext, DVB- subtitle, DPI SCTE-35 etc.

It shﬂulﬂtpe possible to configure and monitor the IRD through Control Computer.

xi) o™ IRP sh\:uld have facility to down convert HD-SDI to SD-SDI O/P.

1iil‘fﬁa‘.:hnm:anl Specifications:

Sl 'F’arameters Specifications |
NG. e -
I ASI input Parameter
1 | Format II MPEG-2 DVB-ASI on BNC
l 1l RF input Parameter
'| 1 Input Frequency Range 950 - 2150 MHz
Specification for Expansion of Earth Station at DDK Leh and Vijayawada Page 33 0f 73
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iil ||Iu]|
||

2 No. of Inputs |2
3 | Tuning Step Size 125 kHz, Max.
4 Satellite Frequency Band C- Band & Ku-Band, Selectable
] Input Impedance 75 Ohms
6 Input Connector F Type female
7 Input Power Range -30 to -65 dBm per carrier g
8 Image Rejection >30 dB ﬂ“
9 Input Return Loss 9 dB, Min. |
10 | Noise Figure 15 dB, Max. T %
11 | AFC Tuning Range + 5 MHz ‘|| ”I.i’ 'i
12 | De-Modulation Method DVB-S QPSK,
= DVB-S2 QPSK and 8PSK mgﬂ ation
13 | Variable Symbol Rates 1.0 to 40 M symbol/sec fo; DVB-S
1.0 to 40 M symbol/sec'for DVB-S2
14 | Convolution Inner FEC | R= %, 2/3, %, 56 ?.r'ﬂi. (BVB-S, QPSK),
selectable R= 1%, 3/5, 2/3! 415 5/6, 8/9, 9/10 (DVB-
S2, QFSI;J
R= 3/5 Si, -':ri. 5!6 8/9, 9/10 ( DVB-S2,
8PSK) oy,
15 | IF Fiiter Bandwidth Autdh‘p ﬂiﬂblectmn (dependent on Symbol
Rate) !
III. Audio and Video D&compmﬁlﬂhfar‘hmaﬂem
1 [Video  Resolution {;La STV
resolutions shall be r;ap%h "’HZU x 576, 704 x 576, 544 x 5786, 480 x 576
of I, P & B frame decodir 'FarHDTV‘.
other standard r n 1920 x 1080, 1440 X1080
| should be selectablé) i
2 | Video Decampr?!q Type |a) SD MPEG-2 MP@ML, 4:2:0, 8 bit
dy, My P b) SD MPEG-2 Hi422P@ML, 4:2:2, 8 bit
“*u.f-lp ¢) SD H.264 MP@L3.0Hip@L3.0 4:2:0, 8
" bit
Ay d) SD H.264 Hi422P@L3.0/Hi422PL3.1,
"“l|' ' 4:2:2, 8 bit
T |l|,,,* e) SD H.264 Hi4:2:2P@L3.1, 4:2:2, 10 bit
Ay e f) HD H.264 HIP@L4.0 4:2:0, 8 bit
ﬂll,.e g) HD H.264 Hi422P@L4.0 /
- HI422P@L4 .1, 4:2:2, 10 bit
3 | Television Standard PAL-B (EN50083-9)
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4 | Audio Decompression Type |i) MPEG-1 Layer-Il audio
i) HE AAC( MPEG 4) v1 & v2 5.1 Audio
i) Dolby Digital (AC-3) 5. 1 audio
iv) Dolby Digital plus 5.1 (E-AC-3) (Pass
through)
v) Linear PCM (Pass-through)
o vi) Dolby E (Pass through)
IV.  Transport Stream O/P:
1 Format i) MPEG-2 TS over ASI| on BNC "'H, ‘[.....
i) MPEG-2 TS over IP on Ethernet withil
service filtering  facility tncludu’q J.l
opportunistic data.
2 | Quantity i) Minimum one no. on BNG ,.u;l I...
i) Minimum one no. on HJ;ﬂg‘u |
V.  Video Output Specifications lth A
1 | Connector Type BNC (75 Ohm) o T
2 | Video Output Format Composite video, SD-SB-I'bnd’HD SDI
3 | Video Outputs Composite vid oq;ﬂ'rtﬁﬂne No.
. . HD/SD-SDI Outpuf- Two Nos.
4 | Analog Video O/P Level 1.0V p-p +r{- 5% I
5 |SD-SDI and HD-SDI O/P  SMPTE 2&“111485 Mbps
Serial Interface SMRTE259M-(10 bit) 270 Mbps
6 | SD-SDI with Embedded SM!?T*EI 278M
Audio
7 | HD-SDI  with Emhedded 'S lul E 299 M
L Audio R L
8 | Digital Video O/P Level ., ” ,ﬁun mV p-p for SDI As per ITU-R BT.601
Ay, |I'| (part A) il
9 | Gen lock Input My | One
VI. Digital Audio Dnﬁﬁndpacif ications
1 | Output F-:}rl'hfaf“t” i iy AES/EBU or AES-3 id
1. i) HE AAC( MPEG 4) v1 & vZ 5.1 Audio
! : i) Dolby Digital (AC-3) 5.1 audio
"‘J,I iv) Dolby Digital plus 5.1 (E-AC-3) (Pass
. | iy ¥ through)
lllrl N g v) Linear PCM (Pass-through)
Tyt vi) Dolby E (Pass through)
2 [woad Impedance 110 Ohms
3 | Connector Type XLR male Socket or with suitable XLR
_ adapter (i.e. no terminal block)
4 Number of Qutput 4 Stereo Channels
VII. LNB Power Supply & Control
1 LNB Voltage Off, 13V, 18V
Specification for Expansion of Earth Station at DDK Leh and Vijayawada Page 35 0f 73
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2 | Over Current & Short Circuit | Should be provided
protection
3 | LNB Control (Low/High Band) | 22 +2 KHz Tone
VIII. Mount
E Mount 19" Rack Mount

5.4.6 Up-converter (70 MHz to L-band)
70 MHz to L-band Up-converter is to be used to check the monitoring.eutpyt of

modulators. Output of this Up-converter will be fed to IRD through RF Patch iiﬁ{,‘té“" The
|

Specifications are detailed below:

b/ l']h'

A

Sl. Parameter

Specifications iy, iy T
ay My, )
,1III l]r"

| lh'
r.-:p i:ulJI

a) Input Frequency

TOMHz £ 18MHAZ Mo

b) | Qutput Frequency range | 950 MHz to 111|E{.‘|"]|w|-ﬁ",,fi
UL P

c) | Input retumn loss 15 dB minimurﬁ“ﬁlhr.

d) | Output return loss 15 dB m‘fHIr[Lum 5

e) | Phase Noise ESS3Q8Mgpd Compliant

f) Spurious

:gé c'Barrier related

i !.Ih'

| -85 dBm Non carrier related
L] b

5.4.7 Test Loop Translator {T!,J*'iuffp-band UIL to L-band)
Test Loop Translatar, {aﬁjﬁd uplink frequency to L-band) is to be used to check the

monitoring output of Up- conly

LTI

ts & HPAs. Monitoring ports of Up-converter and HPAs will

be fed to TLT using a %Fl a} ' panel. Output of TLT will be fed to IRD (with L-band input)
through patch panel. jll'h&@ Ecifications are detailed below:

SI.No. | Param r:'l" Specification |

a) I“Pm Fre#uency 5.925 GHz to 6.425 GHz
t::} i,-*lﬁ]l.i‘lbut frequency L-Band

4.©).. "honversion loss Better than 20 dB+2 dB

J*Ei"r, Level Control 25 dB Minimum
e) Return loss (input) 15 dB or better
f) Return loss(output) 15 dB or better
a) Phase noise | IESS 308/309 Compliant
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5.4.8 Mains Distribution Unit (MDU)
a) Essential Features:

Mains Distribution Unit (MDU) shall be installed in the compression system
equipment racks to feed power supply to each equipment installed in these racks. It should

have sequential delayed output, output status LED, and IEC-3 pins for each equipment. The
specifications are detailed below:

b) Technical Specification:

"“'u![:-m,:-

S. No.| Parameter Specification - |
.-1.. T
i) No. of fused outlets with "y
IEC 3-Pin Connectors 12008, G108 My ™, ‘I'u
iy | Primary Power Supply 220/240 V AC nominal, sw'ugﬂﬁa1 P'ﬁaae (50 +/- 2
Hz 1
i'l 1.1
i) | Current (Max) 16 Amp h r'
LT !_“!F
iv) | Operating temp: -10° C to + 50° C.. h’ 4
v) | Relative humidity 85 % non- con&ﬁpéing
Vi) Altitude ‘Should c:_qerate upto 1[} 000 Feet AMSL

5.4.9 Digital Waveform Monitor (with ﬁ;ﬁié&q!@lﬂudlu measurement facility)
A. Essential Features '|| W,

Waveform monitor is to be useg!fprlderfurmance monitoring of Base Band signals i.e.
audio and Video in digital mode for PAL format. This is to be used for SDI signal
measurements, The essential fedtures are:

i) The equipment shai[iheiable to monitor SD digital video, SD-SDI along with digital
audio (embedded pr r AES/EBU) and HD-SDI with dolby digital (AC-3) 5.1 Audio
Channel. .rul 'H"'

i) The equn:lﬁhﬁnt be able to provide total solution for SD-SDI and HD-SDI signal
mnmtunng

|Il} The e |pment shall have dual input support.

kﬁ @ ||5ment shall have capabilities of carrying Waveform monitor & Vectroscope,
P ure display, eye pattern diagram, SDI format analyzer, SDI jitter application etc.

} ||I The equipment shall have capabilities to display Parade and Overlay displays with
li‘nterp:u:ﬂatad waveforms.

vi)  The equipment shall have capabilities to numerical & Graphical display of A/V delay.

viil  The measuring equipment shall be able to take both vertical Interval and full field
measurements,

vii) The equipment shall have dual limit verification system employed to generate a
caution or alarm system when either limit is violated.
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ix) It shall have Graphic display of Amplitude and timing measurement, linear and
nonlinear distortion measurements.

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

xi)  The equipment shall have fully remote control option facility.

xii)  The equipment shall have capabilities to measure loudness & true peaks as per ITU-

R BS. 1770-2 recommendations. o
.

B. Technical Specifications yfsy
i) | SDI Input |[Lu J '
2; conforming to SMPTE 292M (HD,SDI:
C. 1 | Inputs 1.485Gb/s) and SMPTE 259M (Sﬁ.? wl‘ 270 Mb |
Is). iy, My |
Ih1 |11
2 Input Connector :| BNC 750 | Jv
) ]nul
| 3 Input level -1 800 mV p-p £ 10% - I'ilu"
4 Return loss - | = 15dB (5 MHz tq-é&rié#'%ligck frequency)
e I'I
ii) SDI Output 1%!_
1 Signal .| Serially re-ﬁlq?kad utput of the selected input
signal oy l;.
2 | Output connector .| BNC '?Q /"
3 | Output level : 'a’ﬁ{:ﬁ'ﬁrw 'ﬂ!p + 10%
4 | Return loss h "*1@ dE (5 MHz to serial clock frequency)
i) External Reference A T"":rﬁ
1 Input signal *"Ih l"h] m Tri-level sync signal or PAL black burst
2 | Input Cunnecttﬂr ‘lhm,a '| BNC 75Q

iv) Wavnfotmﬁmj&hl Characteristics
1 Frequency'Response- HD
i

(i) '@%’T“r‘lﬂ?“ Channel | .| < 10,5 9% (1 MHz to 30 MHz)

.[jié | Ghrominance Channel | | =< +0.5 % (0.5 MHz to 15 MHz)
I
2 "l Frequency Response- SD

(i) ‘E\‘;;"‘”ﬂ”ce Chamnel | .| < 40.5 % (1 MHz to 5.76 MHz)

(ii) Chrominance Channel |:| = 0.5 % (1 MHz to 2.75 MHz)

3 Amplitude Accuracy | =+0.5%
4 Gain - X1, X5 and variable
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i

v) Eye Pattern and Jitter Display ]
1 Type .| Equivalent time sampler B
5 semaiE : HD/SD conforming to SMPTE 292M and SMPTE
259M
Vertical Scale | A .
3 Accuracy :| 800 mV £ 5 % (for 800 mV input)
iy
4 | Jitter filter 10 Hz, 1 KHz & 100 KHz "'lyli
] S '
- vi) | Audio . J
= gy | ITTL
1 Waveform Display .| Lissajous display and surround disp Ia?' [ 'h
!'l. g
2 Meter Display .| Multi-channel Bargraph Ay 'Ihl !
o !
3 | Status Display .| Dolby E metadata display | y
alli Ligal
vii) | Display L
BT T [ TTTL L
1 Screen type I LED o il,—" )
2 | Resolution 1024 x 768 =I|, "
3 |Screen s 7 Y
Screen size 6.3" or better \ e
4 | Format XGA y "y
. N

1l :'"|
5.4.10 C Band downlink to L Bandll:gmﬁin Cib'nverter
i | TN

S. No. | Description T Spegifications
My, }'r::“,i
i, Input Frequency ‘Bqlndl]m,“ 3.7 GHz to 4.2 GHz
ii. | Output Fre-quel:“r'tci‘E" d | 950 - 1450 MHz
ii. | RF Input Retym'Loss 18 dB minimum
iv. | Output Héhﬂs'r] Loss 15 dB minimum
v. | Noigg'Figure 20 dB maximum
vi. k’ﬂm}ﬁﬁhce a. 50 Ohms input
iy M s b)  b) 50 Ohms output
wii'.‘tlh.r Frequency stability a)  Daily +5x10-9 max
b) Yearly +1x 10-7 max
c) +2x 10-8 max over entire operating Temp.
vill. | Spurious a) -60 dBm maximum (Non Carrier)
b) =55 dBc maximum (Carrier)
ix. | Phase Noise As per IESS 308/309 (phase noise profile)
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X. Qutput Power at P1dB +5dBm minimum
Xi. Conversion Gain 20dB+1dB minimum
xii. | Gain Stability +1.0 dB over temperature range
xili. | Gain Flatness +0.5 dB across any 40 MHz at constant
temperature
xiv. | Input Connector N type
xv. | Output Connector Suitable for terminating at F Type Patch panel'l Iy '[:ﬁ“l,
i |
5.4.11 4K/ UHD TV Display Units g I::""IJ
Sr. | Features Specifications for 4K/UHD, sizg fml inch or
No. more Display | TV | Panel "I“ l‘t. y
1 Display Size 95 inches or above ) |'I|.,.u'
2 Panel Technology | Inplane Switching {IF’S} e .,",,r’
3 Native Resolution 3840 x 2160 [UHP} 4K h,....r
4 Brightness 400 cd/ m* nr abo I
5 Contrast Ratio (Dynamic) | 450000:1 ::T:'. Bwl'ler
6 Viewing Angle 178°x178% /"y
7 Response Time | 151 ' g’?ﬂe%
8 Maximum Bezel Width 1’ Btﬂ Sﬂf 3/20 mm or less
(Left/Right/Top / B::-ttnm} [ ..ulli.
9 Input Ports 'Jl.lh I!":IlerDhﬂl - 3 Nos., USB 2.0-1 no., RS232C -1 no.,
’ t-"Ir RJ45 -1 No., RF-1 No.
10 Output F‘arts -"l| "'“‘ Optical output-1 for digital audio
11 Special ?&I Smart Share / Screen Share, Fail over, Wake on
LAN, Wireless access point/Hotspot, Pre-loaded
.-u[.‘.llltlu- You-tube app, Play via URL, SOC Player
12 0 | Wi-F Built-in Wi-fi required
1':§I|I h: E’t::;;-tuc:th Yes
14 | Audio 20W (10W * 2)
15 Power Supply 100-240V~, 50/60Hz
16 Power Type Built-In Power
17 Power Consumption 145 W or Less (Typical)
18 Certificates BIS

101
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19 Accessories Table stand / Wall mount, Remote, IR remote,
user manual
20 "OEM Warranty 5 Years

5.5 Technical Specifications for Power Supply System

The Power Supply System consists of UPS, Battery, AVR, Distribution of S ply and
Earthing System.

5.5.1 UPS System

tihiuuu'
by

L -
5.5.1.1 General Features: ity Wt

b, l_!||

1. | a)

b)

c)

The UPS system should be fully DSP controlled in all t'e. rectifier
control, inverter control, display, digital diagnostics.), 3611@ te'type, utilizing

On Line Double Conversion technology (high frequepc lfWM using IGBT
Rectifier & inverter section) o

The UPS system should be capable of prwmnhup;!mtmucus high quality
sinusoidal waveform power for electronic equu:ﬁ;nierﬁ loads.

The UPS system should conform to ubltage frequency independent

technology. . Il'III

2. | The DSP based controller should have fuﬂEq{mg characteristics:

i h ' "h

a) Diagnostic monitoring achrqu&&'w Fast Fourier Transform (FFT) of spectrum
analysis hy 1"r*

b) Adaptive control by ‘ha:;lﬂg-’the speed to monitor and control the system
concurrently .ﬂ it |

c) Real time gdﬁf;tﬂpd'hf smooth, near optimal reference profiles and move
trajectories IL |||

d) Control ppﬂﬁa iumtching and inverters and generate high resolution outputs.

3. | The UF’§1|sh offer low input current harmonic distortion (THDI), good

reguIaticn ék ent transient response and high stability.

.I|l
i'"'ll tt|-|

i L

-|i1 ) e
l||'

I,

Io

illlm"4
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The UPS system should have a monitoring panel (LCD Based) with various types
of fault alarms and metering functions including:

a) Output voltage, current & frequency.

b) Input voltage, current & frequency.

c) Bypass Voltage, Current & frequency.

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

e) Temperature of System, Inverter section and Rectifier section. 'I“l.liluuu-
f) The UPS system should display RMS value of load current. My,

II [ H
g) The UPS system should have facility to generate aural alarm ft;ilmplel*éllﬂlattary

condition. W
P LT T

hirt

| a) The UPS system should have wide input voltage and im;q{i f u¢hcy tolerance
~t
|
l ¥

as specified in Rectifier section.

(™
b) In built Transient Voltage Surge Suppressor {TVSS]_,S}!JMWDB provided at the

input of the UPS System. & '||;“ﬂ|

The UPS system should have provision forcon ﬁf:ll‘hg all the three phases |

individually, even in case of 100% unbalancmﬂlﬁ;ﬂthel*ﬂhtput with even 0% load on

one phase. I'Il"

In case of failure of parallel operation, 'kst&matlc and manual override for the
b

system to work in 1+1 hot standby shoﬁ lavailable. (Firm should enclose single
line diagram of mains changeuver’b?n‘ L

I

i i
The UPS system should be capgble 3 upplying energy to load from commercial

mains without any break in gaselof phase reversal at the input. It should also

generate aural and visual Eﬂaﬂ'p*%m such a case.
UL

JI|||.
..lli

It"'
I

|

a) The system should havg peoVision of protection for
i Al Iy
() Input undﬁﬁﬁ&ﬁge
(i)  Input ::I.“I)Ivgﬂl‘:.;';!dliage
(i) ,pum{it r Voltage
5 ! I 3
{iv) 0||!ltﬁyt| Over load
Ej{q:' Output short circuit
i)
| {'qp Battery under Voltage

k. Ii“(’ﬁ"li',l Over temperature

'

b) The system should generate aural and visual alarms for above-mentioned

(viii) DC Over current

conditions.
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" 10.[ The UPS system should have Controls as
(i) Input Circuit Breaker
(if) Bypass Circuit Breaker
(iii) Maintenance Bypass Switch
(iv) Inverter ON / OFF Switch
(v} Alarm acknowledge switch
11.| a) The system should have facility to store the Logs of the evems'lﬁ;l
monitored by monitoring system. " ':r
b) The UPS system should have the capability to store a mtnlmur! EL'IE&t 100
events. ) r|-
i | ]
c) The UPS should have in — built digital fault diagnostic thlrgdﬁl';, st red events in
UPS system. [ 'h st
L 1
12. | a) The UPS OEM shouid specify the nos. & type of deshed'hahenes which shall
be part of the system to be offered. [The batteries of Iabwn &reputed world —
class manufacturer will only be accepted.] The, mﬁir&e é'nc:e free-batteries VRLA
type shall only be acceptable. The detai c?d hieél specification of batteries
with their working life is also to be specifie provided with the offer.
b) The firm should also provide battery nge ol.rer unit for battery banks so that
any bank can be connected to any LIFS tem.
13. | The battery charger should have p‘l‘qwétiinlltﬂf
(iy Monitoring battery temperatq[é al‘hi accordingly adjusting the charging level to
enhance the battery life. i, "1,.
(i) Programmable t:na1:tls-r3,r pha;gifﬁg which can be programmed to enhance battery
life. Ill -
14.| The UPS System'g maue communication port RS 232/RJ45 and should be
configurable by Con cnmputer. Suitable software for monitoring & diagnostics
etc. should be su*}
15. | The UPSllﬁ Eﬂi “should be designed with scientific forced air-cooling for proper
ventilation. rl)i‘oushc noise level should be kept at minimum.
16. | The HES system output should be isolated from the DC circuit of the UPS.
HI]_I ]l
yhs |'|| I
_llllllra “"I
h"'
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17.] The UPS System quoted must conform to the latest international standards of
safety and EMC. The conformance to such standards (indicating standard’s name
& number) must be stated in compliance statement. A certificate issued to OEM by
authorized international/ national agencies should be submitted along-with the
declaration from OEM in this regard. In general, following standards should be
met:-

a) Safety: IEC 62040-1/EN 50091-1
b) Emission and Immunity: IEC 62040-2, Class A / EN 50091-2 (Class A}”H |

hllunw

c) Performance: |IEC 62040 -3/ EN 50091 - 3 sy

d) CE-Marked in accordance with EEC directives 73/23 “low mttage,':l M EBJ'SSE
“electromagnetic compatibility” fy / I|,

18. | The UPS manufacturer must be ISO 9001-2015 certified l I’ly. f\ copy of the
certificate should be enclosed with the offer. Ay, e

[
ot !
5.5.1.2 Operational Features and Technology of UPS

At l;ml'
'i. Ill'mf’j ..
1. | Technology: The UPS shallipe designed to operate as true on-
line, dauble cdanversion DSP controlled type
UPS stni as per the definition of IEC 62040-3

as fo
a) Normal Operation: "H hu*

The UPS inverter should mntlnuuuavé pIyJ the critical AC load. The rectifier & charger
should take power from the AC in ce convert it to suitable DC and supply to the
inverter as well as charge the Batlgﬁaf. on Automatic Float cum Boost Mode.

'b) Upon Mains Failuﬁe Ay li111,,

Upon failure of AC mput "ﬂne critical AC load should continue to be supplied by the
inverter, which shoui in pnwer from the battery. There shall be no interruption in
power to the crm mpon failure or restoration of the AC input source (Mains/ DG).

c) Upon I’u‘la taration

Upon restoration o AC input power, the Rectifier/Charger should automatically restart
walk-in a.m:h hﬂgually take-over the supply to inverter and charging to the battery.

il
-4‘

A e
llhl
.
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d) Static Bypass:

Each UPS Module should have in-built 100% rated static Bypass Line. In two UPS
Modules connected in Parallel redundant Current Sharing Mode, in the event of any fault |

in one UPS, the faulty UPS should isolate itself and the healthy UPS, which normally
shares the load 50%, should take-over the full load.

All the loads should be transferred to the Static Bypass Line of the UPS without any break
if the input frequency is within 50 Hz and with a break below 20 milliseconds if the input
frequency is beyond 50 Hz for the following conditions: My

i.  If both the UPS fails simultaneously ), |t1|..¢1'
il. If overload beyond 150% for 1 minute is faced by the UPS Y |[m
ii. If both UPS sense over temperature (i.e. inverter exceetﬁnahpﬁ Deg Celsius

s

simultaneously). 1 1"
If both the UPS inverters are put-off s hm-
2. | MTBF of the System: Minimum 15&000 I-Itmp '*hul'
3. | Capacity: 20 KVA at pw:ﬁgr.faémr'ﬂ 9
4. | Overall Efficiency: =>84% {fnr al qlg. from 50% to 100%)
l
(From I/P to O/P of the U.P.S. l“l. '
system) | "My o
i 1] i (O hl —
lll‘ll fi"l
5.5.1.3 Feature of Rectifier Sectlon nﬂpPE
1. | Technology o 'JBSF’ Controlled IGBT Rectifier to reduce the |
" ") | harmonics.
. »
2. | Input Ay -'Il;th /" | 3-phase, 4-wire plus Ground
1
3 Input Voltage ni 'llr 320 to 475 V (at full load)
4. | Input Freﬂgeqpy '111, 47 - 53 Hz
5. | InputPo hfla ~ 12099
Input » Current  Harmonic | < 3%
Dls]p (T HDi)
74 Shﬂ'ﬁiart (0-100%) > 10 Sec

' Hn‘iﬁ' ﬁidder should Specify the following Parameters for quoted UPS system
i) | Rectifier Input current (Max.)

i) | Max. Rectifier output current

iii) | Rated Output current (with
battery in fully charged state)

iv) | Max. Output Voltage
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5.5.1.4 Feature of Inverter of UPS:

107

1. Technology

Fully DSP based IGBT/PWM Inverter

2 Output Voltage
a) Nominal:
b) Static:

3-phase, 4-wire plus Ground
380V- 415V AC (adjustable), 50Hz
400 + 1% V AC, 50Hz

3. Output voltage regulation:
a) 100% Balanced load
b) 100% Unbalanced load

¢) Transient response (100%
step loading)

d) Recovery time to steady
state (+ 1%)

<+1%
+2%

all
]itl ||i|11|
Al l II
|
IIlml'
‘ s
|;. I""'ll Uiy

<5% alhy
IIII Ilh*"

< 5 msec.

4. Output frequency regulation
a) Line Connection:

+ 1% (meeting mput’ ft‘éq"ngncy range of 47-53
Hz.) RUIL ]'t1||| '

(a) Inverter
(b) Bypass Mod e,

i Upto 110% continuously at rated current

i, I
o I .
b)  Self-Connection: 10.05% "!ih n s -
I
5. Output voltage Distortion: < 1% |i|l|'|ear Iﬂﬂl:f;.-
(at rated load) <3% nc- ear load with 3:1 crest factor
6. Audible noise level at 1 meter batt&r
l ﬂﬁ’w
T Overload capacity: 'lli;l Uptu 110% —10 min, Upto 133% --1 min

110% to 150% 10 min
> 150% 2 seconds

8. RF Suppressiunﬁ-‘llm'

As per BIS & EMC standard.

9. Computt H‘n ate: RS 232/RJ45 Interface
10. | On- Lﬁne Battery testing: Required -
o JE [al . Mains failure, | Bidder to provide Audio/Visual alarm at remote
i 2& Battery Low, | location.
4" rLfIF’S Fault
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12. | Front panel Display

(Please submit the details of
front panel display)

LED mimic with LCD display. The LCD should |

display the following:
Input side:
Voltage
Current
Frequency
Output side: "l {:"m
Voltage
Current (RMS value)

Frequency

.-:q Ii!lllul‘
h iy
d| iy, e
iy I]
hl 1|II'
IIIr

Intermediate DC:
Voltage

-||| ||.|||l|
Current

i Illull
Remamnn,gmn'te }"',l minutes)

L h Tyt
Bypass! “1"
II-'l-'

1.@} 'atarm History

108

Note: Bidder should Epec;t‘ﬁlthe following Parameters for quoted UPS system
i) Total system losses a\t| n'mrﬁi'r’jal load (with charged battery)

ii) Size of LCD paqﬁ m[l rﬁhrnrtﬂﬂn

g should be 50 x 100 mm minimum

5.5.1.5 Battery Eﬁhﬂl% 'ﬂattary of UPS System

The bidder sho

points:
o No'bf Fells

acity of Cell (Ah),

rt||
I i
Hlm.- DC bus voltage

ll||
e E ;J (By considering the K factor,
% ™ nperature correction factor, Ageing correction factor, etc.)

_ltlhmrt battery sizing calculation from Battery OEM justifying following

efficiency of system,

& Minimum surface area required for installation of battery bank

1. Battery Bank Capacity

Minimum 18000 VAH (for each UPS)

2. | Nominal
capacity

current

output

Minimum 75 AH

Specification for Expansion of Earth Station at DDK Leh and Vijayawada
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109

3. | No. of Battery String 1 no. for each Battery Bank (one battery bank
with each UPS)
4 | DC Voltage of the battery | Should be Minimum 360 V 7
bank
5. | Type: 12 V of Maintenance Free Valve Regulated
Lead Acid (VRLA). (Please submit the catalogue
of offered battery) with its detailed specifications
along with the charging & disgharging
characteristics (Graphs from the OEM). h "“I'
6. | Backup time: Minimum 15 minutes (at the End of Li ﬁ!DL} of |
Battery) for 100 % load with each M tem
7. | Charging Voltage Float: 2.23-2.27 V per Celh?
|.I| ;i "'
hy
8. | Cutoff Voltage 1.70-1.75 V per Cell {sﬁiﬁu!&*ﬂe Selectable)
9. |Floating Voltage regulation |<2% orbetter. Tl
between no load & full load. g -
illy plt
10. | CODES & STANDARDS The supplylﬁgl attery manufacturer shall be 1ISO
1400142015 cefftified. The battery design shall be
of pro Eq technulagy The manufacturer shall
pavg"i "years of field experience. 1SO
015. Certificate Copy for 'VRLA Battery'
1 |~m Bt,be attached with the offer.
11. | DESIGN i"'l Al cells within the battery string shall be of the
‘;':;;,, _""'same manufacturer and model. The cells shall
' ,r.l be “valve-regulated” (maintenance free) type.

12. | Life M W 4 Years minimum designed life at 27 degrees C
| ll 'i on full float. |
13. | Life Cycling ?fﬂhrl?ﬂ’cbnstlcs Each battery shall be designed to provide 1700

a-h“ ‘tl cycles at 20% depth of discharge (DOD) at 27
| degrees C and 400 cycles at 80% DOD at 27
off - degrees C.
14, Bﬁ;‘,i’\'ﬂ{ge Rate The battery shall be capable of a 90% recharge
Vo i ,.' within 12 hours.
"rlﬁ\f | Operating Temperatures and | The battery shall be capable of operating in
|i}..- altitude temperatures ranging from 0°C to +40°C (-10°C

to +40°C for Leh). Battery shall withstand hard
freezing without damage to the alloy, plates, or
cell container assembly. The battery shall be
capable of operating at a maximum of 2000m
J (3500m for Leh) from ground level (AMSL).
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110

16.

Gassing

No special ventilation shall be required under
normal operating conditions. No specialized
‘battery room" shall be required to house the
battery unit.

| Battery Orientation

Battery shall have front or Top accessible
terminals with clear removable covers to facilitate
visual inspections and allow ease of service.

18.

Self-Discharge

The battery shall have a maximum se!f-:tﬁc%\arge
rate of 0.5-1.0% per week at 27°C. - mt{l

19.

Housing

The Battery system should be

li]stalﬁed &
supplied with M S Racks (stand). |

.:h Tt

20.

Product Identification Label

21,

Capacity Testing

&Hermg label
identifying the product m er, model and
nominal Amp/Hour capac 'ky yThe label must be
readily visible from they tv‘of the battery. The
label shall not wear ‘t tﬁmughnut the life of the

battery. i L &

Each battery shall have al\‘%:

| Each cellishall 'HE capacity tested at the

manufacturin faﬂlhry as per standard battery
testmg!l j:ruce re. For each battery, battery
perform tables and curves shall be submitted
withy il’& 'ply The curves may be obtained by
tes oii.ﬁy calculation.

22.

Leak Detection

yta-.f.]rnty of the container and post seals shall be
Brified in the cell manufacturing process using
an automated helium leak detection process.

23.

Seismic Reqmrewenﬁ
h | " 1|I!T
II i

Cells shall be packaged in steel modules that
meet Seismic requirements when stacked
horizontally.

24,

ll.‘

)
It'lil

G

Accessotmesltt 11||
{
b

i
|
! Illl

Each battery shall be furnished with the following
accessories:

1. Each battery system shall include the
necessary inter-module connectors and
terminal plates. The connectors shall be lead-
tin plated copper and shall include stainless
steel hardware.

2.
3. Each module shall include an easily removable

transparent “snap on" safety shield to cover all
connectors.

Assembly and connection drawings.
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5.5.2 Automatic Voltage Regulator

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

111

operating frequency

t

neutral) Voltage should be adjustablq..io"-lgég%

with control located on front panel ly ‘]
il |11

Sl. | Parameter ' Specification |
1 | Input Voltage Range 340V - 460 V 3 phase , 4 wire AC -
2 | Capacity 30KVA
3 |Output voltage and rated | 400V +/- 1% three phase AC (230 V Bhase to

4 | Voltage regulation

+-1 % from no load to full load ) "y

7 Speed of correction

6 volt per second gr,pbﬁgﬁr

Frequency AVR should work satisfagtorfly with input |
frequency range of 50+3 h By
| I
6 | AVR Type Indoor, servo controlled,. 'ty

Metering

9 | Electrical protection

switches fdih
Phase to ne

input 'aﬁql output
‘[ii} [ﬂfgnelll I&ﬁ'rmeter in output on all three phases
(ifty, Ifdications , on control panel should be

asurement of phase to phase and
| voltage on all three phases for

: ll rovided for input/ output voltage status

(i) Digital mete; iﬁmﬂL be provided with selector :

yiProtection against overload, short circuit surge

voltage due to system faults, switching operations
and hotspot temperatures

10 | Main selector swiﬁﬁ\l

i
iy IllluIi
ll"

Iil"
iill'

i

F f’l
N

I
4I|I

""Iij Ill"

F Hyest

provided for the following operations

(i) OFF-The input is cut off

(ii)  Test - Input is through but output is cut off
(iii) ON-Input and out put both are through

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

Four position heavy duty control switch shall be |

| Input output connection

Terminal for connection

Cooling

MNatural Air-cooled

Manual control

Provision for manual control of each phase in
case of failure of automatic controls system

Efficiency

00% or better
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6.

5.5.3 Specification for Sub Distribution Board

Suitable Sub Distribution Board (SDB) must be supplied and installed which will
distribute the AC power to the rack of the Compression and Monitoring system. The
suggestive block schematic is given for general idea about the configuration of SDBs
(Please refer DRG No.2). Bidder shall submit schematic diagram in advance before
installation for approval.

5.5.4 Earthing System

iy,

a, Earth pits should consist of Copper Earth electrode (diameter 20 mm (min)), Un‘étlﬁtéd
copper strip/wire (75 Sq. MM (Min)), Chemical earth fill compound with fa{st dm-: arge
characteristics, water absorbing gel, perforated Hard HDPE pipe (d:#h]rsﬁé’i' 40 mm
(min)), funnel, water supply provision upto each earth plt"{pmti from Alc
condenser), 10 feet depth (min) and 1 feet diameter (min pit should be
prepared so that earth resistance is less than 1 chms —typical 3& t “of earth pit is 10
feet minimum. (Sample picture is enclosed at DRG No. 3).. jy :’Hm-

b. All earth pits shall be extended upto earth terminals np'l!mtéld on wall with insulated
copper strip (75 Sg.mm (Min)) in the equipment’ :“no‘q ,AIE equipment racks shall be
directly connected to Earth Terminals with m*é'lllﬁt‘éd multi strand copper wire (25 sq
mm (Min)) with copper lugs at both ends. [Sample picture is enclosed at DRG No. 4).

c. The earth resistance should be less tha ‘f‘iﬁhm In case of hilly terrain/Rock area,

more than one earth pits may be pmurded iparallel connection to achieve less than 1

ohm resistance. ' '!111 -

Physical, Environmental & Meﬁh{ahncai Specifications
."" Is!
6.1 Power Supply . .,..mi

Equipment shall operate frpmual wfﬁe range of power supply voltages without interruption or
damage. !

Parameter, [ gyt Specification

(a) Voltage Rangé, | Il"t W : 220/240 \ AC nominal
(b) Frequency |I*|1 ; 48-52 Hz
6.2 Enwrdﬂ'gmental S;Jeciflcatmns

+Pa a:me Specification
{a]ﬂlﬁ}ﬂhratmg Temperature (Indoor) : 0°C to 40°C

Beratung Temperature (Outdoor door) -10°C to 60°C
(c} Storage Temperature : -20°C to 60°C
(d) Humidity (Indoor) : 0 to 85% non-condensing
(e) Humidity (Outdoor) : 0 to 95%
(f) Altitude : Leh-3500 m, Vijayawada- 20 m
6.3 Mechanical Specifications
—r— " e —— — - — e ——
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Indoor equipment shall be rack mounted.

113

Parameter Specification
(a) Construction Modular approach, EIA RS-310C,
19" rack-mount
A
.
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7. Complement of Equipment for the Earth Station:

7.1 The make and model/part no. of each and every equipment/item/installation material
etc. should be clearly mentioned in the offered Bill of Material (BoM).

7.2 The suggestive Bill of Material (BOM) has been provided in Annexure-l of Appendix-
D. The bidder is required to provide the complete list of equipment, software and
accessories etc. offered to meet the specifications requirement. The quantity of each
item including sub-module etc. are to be specified clearly and compulsorily, failing
which the bid is liable to be rejected summarily. The following is the Proforma ?r..the

BOM: i
Iy
SI. | Description of Description | Qty. Total e, wmhl_mude |
No Item as per of Quanti | I/ |
Specificatio Item #q!"' ll W
n as th, |
i '’
(Suggestiv offer sﬂ:g e
e BOM) ed by stive
the & l'imBD“
Bidd ]
er L it
Iill!h;' i
1 2 3 40 5 5 7
_Jx_f;{" .
1'|1
h,.

."i!
ot e
7.3 Any substandard equipment inclu 4l ]‘Ehe offer may result into the rejection of
complete offer with the sole respﬁ:;nﬂ I1t',.*r of bidder.

7.4 The offer should also include 1hé“|deta1led technical brochure and technical manual

containing all the technical ﬁ‘:‘et‘.iﬁbamns of all the offered equipment, accessories, and

software etc. iy,

; 4
7.5 General specifi ::atlcgs"qinﬁllcable to all equipment wherever applicable have been

given in Clause N? l"",
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8. General

8.1 Compliance and OEM Authorization:-

8.1.1 The bidder must submit a point-by-point compliance statement in respect of gll the
points, sub-points and paras laid down in this specification from page 1 a) in the
format as indicated below along with the bid.

|
Elis-l - "||‘ ]
= = 2 | 1
& 4 b 2 . L '*1;[!"
E o = 2 o
3 s € E 5 8. o
= . @ E p =} g..tlll Him!
E g'ﬂ =] E gu ﬂ E i 1i||
HIFAEERIEE BRI B\ CMEAE
» bl ] ] =
8 g- 3 D.'I':E : E 1’: g.ﬂ !Ihl h @ o
< %ol @ c = =5 o 00 | ,E o | E
588 |4 | % i3 | 1Bl 2|8
Lo £ o
E- E E '-E ﬁ!l “Ellllj g K
3 E ] ,mﬁiﬁ | = 2
a :’ o |~ "|I E =
£ 8 Al A g 3 I
o
A iy, Ili'
2 ",
s ;
3 a W
i lIl
4 .'" 'll’

A i
In addition to the above, com 'alnce from respective OEMs (not from their Indian
representatives) in respeth fithe equipment as listed below should necessarily be
given, in respect of'ml"ihfr;, oints, sub-points and paras laid down in the Technical
Specification of thei"rﬁectivﬂ equipment in the format as given above. The OEM
should necessajily 'hgeord the performance figure of the equipment offered in the
quote for qﬁ\ichﬂpéfpompliance statement is required.

8.1.2.1 Canl,h[ﬁsg'ibn equipment (Router, Encoder, IRD, )
B.'I.E.MRF Equipment (Modulator, Up-converter, IF & RF redundancy switch)
; B.Lrﬂql twer Supply Equipment({ AVR)

8.1i24 UPS System; - UPS System including battery of UPS (OEM of UPS is
required to submit compliance, authorization, Guarantee/ Warranty and after
jr sale support of the complete UPS system including Battery along with the bid)

8.1.2

.1|'J. J
lli'i|

8.1.2.5 Monitoring and measuring System (Waveform Monitor, TLT, C to L
Downconverter, 70 to L Upconvertor, 17" video monitor, 9" video monitor, 8
channel audio monitor, audio amplispeaker).

8.1.3 The OEM's authorization (not from representative) in respect of all the equipments
listed under Sr.No. 8.1.2 Should also be given on their letter heads along with bid. As
per Annexure || of Appendix-D.
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8.1.4 Mere signature on a copy of Doordarshan specifications shall not be accepted as a
compliance statement.

8.1.5 The manufacturer should also record the performance figures of the equipment
offered in the quote for which the compliance statement is enclosed.

8.1.6 The compliance statement should be supported by highlighted record of these in the
technical literature/data sheets enclosed with the tender and a clear reference to the
attached supporting document should be given in the remarks column against each &
every specs. Any offer without proper supporting document of each & evaﬁ\{ pecs
and containing only a commercial hand out/pamphlet is liable to be rejected by

8.1.7 Data sheets should be submitted in respect of all offered aqmpment A d iEItIEII'I
from the specification detailed in the compliance statement is to b, Highlighted

separately. Page no. of location of data sheet should be gwezil '.n Hfdg% 0. column

above. I |,
Wy

8.1.8 Offers without proper & duly completed compliance staf ‘hre likely to be

rejected with the sole responsibility of bidder and no furmﬁ.-l f correspondence
will be entertained.

8.2 Documentation

8.2.1 One set of technical manual for all the equip J'ae|n='; 'fo be provided along with the
tender to facilitate the technical eualuat'run hﬁmlse the tender is liable to be
ignored. My, 11

8.2.2 The successful bidder will have to sup y'qf:tl'bf printed technical manuals along with
factory test report of all the offered éqp%

8.2.3 Operation Manual for all eqmpmﬁnts hhnuld also be supplied on DVD/USB with
search facility. "l! 1t|_4

8.24 All offered software shauldm perpetual validity and should be in the name of
Doordarshan. All suﬂware‘t;ﬁnkﬂps should also be supplied on DVD/USBs.

8.2.5 The successful bldd& w*submnt the firm's self-certified copies of import licenses at

the time of commigsiofing in respect of RF equipment for issuance of operating
license forWPi:..iul !

8.26 For faclhtsll:l ‘Eamtenance issues, the bidder must submit the firm's self-certified
copies of Blirlrﬁf try/Bill of Laden/Custom Invoice of all imported items to DG: DD.

8.27 The s@&essful bidder must ensure that all invoices bear serial numbers of equipment
to me e requirement of WPC.

8. Er‘[-ﬂ ThL ccessful bidder will be required to print and display the final Technical Block
||| d‘ lagram and Line diagrams of Input, Compression, RF & Antenna and Power supply

Iuhaln in the technical area of the concerned Kendra after completion of the
installation.

8.3 Guarantee/Warranty, Material & workmanship and After Sales Service Support:

The Guarantee, warranty of material and workmanship will be covered by General
Terms and Conditions (GTC) at APPENDIX-B of the Bid document except the following:

8.3.1 All the offered equipment shall be guaranteed against any manufacturing defect for a
period of 5 (FIVE) years from the date of Commissioning.
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8.3.2 Any part failing during the guarantee period shall be repaired/replaced free of charge
by the successful bidder at site. For repairing of any defective equipment during
guarantee period, the defective module or equipment requiring repairs will be handed
over to local office/local authorized representative/ dealer who will arrange repairs
locally at site or send/export the defective modules to OEM factory and re-
import/send back after repairs.

8.3.3 Itis the responsibility of local office/ Authorized representative/ dealer of the bidder to
arrange the repair/ replacement of faulty items for Doordarshan i.e. no transportation
charges would be paid by DD for transporting the defective/ repaired items, i quq}l;pd
to be removed from site, during the guarantee period. ™

8.3.4 Guarantee period is to be extended corresponding to the outage perigqlihlhg‘ féli1ure

rectification takes more than 15 working days time. b l’ {Fh'
i L] i
8.3.5 Bidder shall provide the guarantee/ warrantee in respect, éhﬁal' e&uipment as

mentioned in Clause 8.1.2 through respective OEMs. A certi; vwduly signed by
the OEM on the OEM letterhead, in this regard of the |fes tive equipment
must be submitted with the offer by the bidder. ﬁﬂ ||.'|E'r Annexure Il of
Appendix D. gt V!

8.3.6 After sales service support for additional 2 {TV%E})" E!iﬁjhf the repairs/ maintenance
of Earth Station equipment after the completionlgf guarantee/ warrantee period shall
also be provided by the OEM of the Earth Station d@guipment either directly or through
his representative in India. In this regard a hqrtiﬂca!e, duly signed by the OEM on the
letterhead, must be submitted with the ‘:vf[fflf By the bidder. As per Annexure IV of

1l

Appendix D. . \ ' L
(] | i

8.4 Inspection and Commissioning: ,,i" |’

The inspection of material will tgé" rllli!d out by the authority specified in the Purchase
order. The material will be acceptqﬁ(', nly after the same has been found satisfactory after
inspection and duly marked and, a,lgg by the Inspection Authority.In addition to "General
Terms and Conditions” (GT@) " Appendix-B of the Bid document, the inspection of
material/lequipment will he&iqlﬂ"out as follows:
| I
8.4.1 All the equipm lJc!mhb supplied against the supply order for this tender shall be

subjected jp p i$patch inspection before the commencement of the installation at
bidder's prémises/Delhi or at site by Doordarshan. The successful bidder should
pruduce;lthe f bfary test reports of all the offered equipment to facilitate inspection.

8.4.2 Pns} ‘ﬁiit_allation inspection of the system will be carried out by a team of
. Doord rshan Officers authorized by Doordarshan Directorate and based on approved
A nce Test Procedure (ATP).

ol L
8.4I.l3|il A draft copy of ATP (Acceptance Test Procedure) must be submitted by the bidder
‘one month in advance of the proposed date of inspection of system to Doordarshan
Directorate for approval. ATP should describe the standard test procedure of
individual equipment and of the integrated system chain. The factory test report will
not be treated as ATP.

8.4.4 The accepted ATP / approved ATP with or without changes shall be sent back to the
successful bidder which will be used for inspection and commissioning of ES
equipment by DD Engineer(s) at site. All the test & measurement equipment required
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for the inspection as per the approved ATP are to be provided by the successful
bidder.

8.45 The SITC certificate will be issued by the team of Officers appointed at S.N. 8.4.2
above.

8.5 Delivery Period

Six months from the date of issue of purchase order or Five months from the date of
the Decision Letter provided by DD in respect of RF equipment, whichever is later. ’
[

8.6 Pre-bid Conference 'll, |.....,

8.6.1 A pre bid conference on technical Specifications and other issues shallﬁ‘ d on
date and time specified in the NIT. All prospective bidders may atte[nqtt u' re bid

conference to discuss their queries and suggestions. |||I| i
]

8.6.2 All the queries and suggestions should be sent to Doordarshan aillfg‘!I 2 days before
the date of pre bid conference. No queries/ suggestions shall Fglg ftained after pre
bid conference. S Iyt

8.6.3 Amendments subsequent to the pre bid conference s II ,I)E sent to prospective
bidders, who have purchased tender document, bye— hailfa past

8.6.4 It shall be bidder's responsibility to check fﬂﬂ[fm'? aﬁﬁéndmentsiaddendum on the
website before submitting their duly completed bid

|
8.7 Check List and Enclosures ' "l

The bidders may ensure the followjng | plm]llm &lst while submitting the bid including
some important list of enclosures for eage technical evaluation along with list of
enclosures mentioned in Appendix-A, Apﬂ%n -B, and Appendix-C of Tender Bid.

{Hﬁmtldﬁm Check List)

Sr. No. | Description [""lul YES/NO/NOT | Remarks
APPLICABLE
1 Whether docu [ lﬁfed to fulfillment of the
eligibility criteri y dder and OEMs as per
Clause 3 ha submitted?

| M has been submitted in the
prescfi ed fopmat as given in Clause 67

3 Whether "all equipment and accessories as
in Annexure-1 of Appendix-D have been
ed in the offered BOM?

ther the compliance statement from the
M "Widder as required in Clause 8.1.1 has been
submitted?

5 I | Whether the compliance statements from the
respective OEMs for equipment/system
mentioned in Clause 8.1.2 have been included?
6 Whether the Authorization (Annexure-ll of
Appendix-D) as required vide clause no. 8.1.3 in
respect of equipment as mentioned in Clause
8.1.2 from respective OEMs have been
included?
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Ensure that the relevant technical
brochures/manuals containing all the
parameters of technical specifications of all the
offered equipment and accessories have been
included with proper indexing for ease of

identification?

119

Whether the page numbers of the relevant
enclosed technical data sheet/manual against
each parameter of the technical specifications
have been given in the compliance statements?

Ay, '
llqlllnup-

44 b
T+ +

Whether the requisite undertakings for
guarantee/warranty (Annexure-lll of Appendix-
D) and after sales service support (Annexure-|V
of Appendix-D) by OEMs as required vide
Clause no. 8.3.5 & 8.3.6 have been submitted?

]1
|

tII I o

iy

it

10

Whether the requisite undertakings as required

’Ill |III|4
-I|!1 11:. i
_ailly i
q]"

by Annexure-V of Appendix-D by Bidder have N
been submitted?
Ensure that no alternate item has been offered. |.” |
Ensure that the Un-priced BOM has_.ﬁegn
included. ..
Any other item mentioned elsewherg in the
tender. 'i

11
12

13
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Annexure |l of Appendix-D

OEM’S LETTER HEAD
CERTIFICATE FOR AUTHORIZATION

Date: o

hy
i I.t'li"””
Tender No. : *

[
) Illm’

h "'h'
'h H"il T
aI.l llll
WAL TG, i s R e S i b e e s s e o (Name "hl ci Address of the
OEM), do hereby authorize M/s. . .. e S (Bidder's
name),having its office at ....... lf 1. ..eenees  (Bidder's
address) to submit the bid and sign the contract w1th chr?#f&h&ﬂ for the products offered
by us against the above tender. ‘[.- y [
III r' "

il Il]i"‘

. |III /

1] 'I

0 \ Jlihlllr
i 1L
l, Ny
g,
o iy
':||1l-'”!
I“II. I”
Signature ................ lu'h Vg
Name & Designation of ﬁ%ﬁ%ed SIONALOTY L iviivise Titrisnmmimriis i ek es
Name of the DEILﬂhI l"’t* !"
W
'rl
Stamp Ilrl- i
Aty h'!l.r
& !llli*'
il ks
|||'
lfi"'
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Annexure lll of Appendix-D
OEM'S LETTER HEAD

CERTIFICATE FOR GUARANTEE

Date: -'I| |

Tender No. : o 'llt‘;:u"
We, M/s . plarpe and

address of the GEM} do hereby confirm that: " » o

All the offered equipment shall be guaranteed against any d ctl'ﬂqﬁ*kl period of 5

(Five) years as per terms and conditions of tender document. 'l| Wy,

1. Any part failing during the guarantee period shall be repairedltep‘bed free of charge
by the successful bidder at site. For repairing of any d¢ Ve equipment during
guarantee period, the defective module or equipment ri ﬂtl;i repairs will be handed
over to local office/local authorized representative/ dgﬁ; who will arrange repairs
locally at site or send/export the defective mudulffs o factory and re-import/send
back after repairs. |

2. It is the responsibility of M/s "'ET I{ their local office/ Authorized
representative/ dealer of the bidder) to a gﬁaﬂhe repair/ replacement of faulty items
Xy

for Doordarshan i.e. no transportation c would be paid by DD for transporting

the defective/ repaired items, if reql.u[ removed from site, during the guarantee
period.

3. Guarantee period of Equspmeui hguépare parts thereof replaced is to be extended
corresponding to the uutagh.uwrmd from the date of acceptance, if the failure
rectification takes moret GE Idays time.

U

il

4. All software being Dﬁh[ﬁ& re to be licensed to Doordarshan on perpetual basis
without specifying fhe limit or without specifying end of life of the software.
Software upgraqeg'lq ih warranty period will have to be supplied free of cost.

llllll lth

-
|||II .
R ;,.

O e
Il!;- Name & Desgnatucn of authorized signatory.............. i,

Name of the OEM- ............ T . T £ WL
Stamp
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Annexure IV of Appendix-D
OEM’S LETTER HEAD

CERTIFICATE FOR AFTER SALES SERVICE SUPPORT

Date: :
Al
hlli]unp"

L
Tender No. : l ;
o) UTTHL
{I ¢ .!J!

We, M/s . il Myt Y iName and

address of the CIEM] dﬂ hereby mnﬂrm that aﬂer sales EEWIGE suppart for additional Two
(2) years for the repairs/maintenance of offered products after the uHMetnun of Three (3)
years guarantee/ warrantee period shall be provided through o é%entatwesfauthnrlzed
dealer/service provider for the offered equipment and acce qupﬁ in India as mentioned

below:
o I'il"ll
|nI:|ll y
"LI.‘
S. Name of the Name & Address ni’nu Telephone/ Email of the
authoriz authorized Al Fax concerned
ed Sales &' bﬁ personnel
Dfﬁujltiﬂﬂ"
person i y

i Ih

Ny, N
—Hllh iIII-.J

,._. ‘!Ihr
"I” I|'I|
.l]i s

Signatur N e e o s R A A R AR i B S o e e s A

quﬁe &
Nan!HqEF'E the OEM -

Lnatlnn of authorized signatory

Specification for Expansion of Earth Station at DDK Leh and Vijayawada
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Annexure V of Appendix-D
BIDDER LETTER HEAD
DECLARATION BY THE BIDDER
1. Bill of Material (BOM)- [Yes/No]
2. Bidder's compliance (As per specs clause no. 8.1.1) [Yesﬂ\ln} '
I| hlu
3. The copy of Dealer Possession License in case of {‘f’esfﬂiﬂ " e
possession of RF equipment ( if applicable) 'l| T’
-|. 1
f !, |
4. Copy of the Memorandum of Understanding (MOU) of ,,,{f&ﬁ}ﬁ 0]
Consortium/Joint Venture (If Applicable) -1”' I,“
I| U
5. OEM Compliance for following equipment from their raquq;ph pEMs (as per clause
no. 8.1.(b)):
S II||||I
ik, i. .|f
S. No. Name of equipment Name of DE'“H' OEH compliance submitted
" Iy (Yes/ No)
h,
P
il I ["thl ;
i lh‘
'll{lth.
/ N 1|Iilh*‘ %
6. Certificate for Authnrizationﬁtj:'ﬁ”f‘é}cuﬂng equipment from their respective OEMs:
S.No. Name of nqdlhﬁahrll' Name of OEM Authorization certificate
4 Y Wy submitted
fml !
-’“m ""lh‘ - ( Yes/ No)
I'I'I'I L
" v
“, .ul;:hl"
T '-n----I
|II||||.
y
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7.  Certificate for Guarantee for following equipment from their respective OEMs:

S.No. Name of equipment Name of OEM Guarantee certificate
submitted (Yes/ No)

il.

i

1]

It |Illl1l

8. Certificate for After sales service support for following equipment from th?;rllqﬁ#:ectwe

OEMs: l e
S.No. Name of equipment Name of OEM After s Iﬂqiheﬂymesuppcr‘t
certific ﬁ Submitted ( Yes/
lan}
!III h’_lll
: -rh Ilh'r!l.l'
i. — 1
1
f *‘IIH A !
.il|i _lk,"
=
.ft! ||I*'
9. Datasheet for the offered eqmpmeqﬁ aaméﬁ‘ offered BOM: [Yes/No]
L ]]
Ay
L ll'lu <
ii h""ﬂl
o I altllil" ]
by, N
i, I,H|I| Wy
Y
|
o (T
Iy
dy, "y 7
W
Signature-
_ﬁ" |
e J&ne & Desngnatmn of authorized signatony. ........cocooevieiiiic i
i’ |u|
"'I||'.- tIﬂl'am'na of the Bidder -
Stamp
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Annexure VI of Appendix-D

BIDDER’s LETTER HEAD

CERTIFICATE FOR WORK EXPERIENCE

Ay |

il'li"“”-

Date:
lt. ILIIII!I
|.I " 1y
Tender No. : ,||| rllllll m
llltl !.ll
||i !
We, M/S veresarans o, L.“,..’* .. <Name and
address of the bidder=, do herebv cﬂnﬁnn Thal dewils ui W(}rk ]:.xpenet}ce qre as tnllnws
-u;- tp
S. | Description | Details | Copy of Sr. No. o‘Hllr'ﬁ«mnunt Bidder's Work
No | of Work of Work item 'lﬁalue in Experience
Experience | Work | Order of Rupees of | Category
of the Order | uploaded upiﬂ tfﬁ the work | (Please select
Bidder No. with bid | wo 'Tnh:lar to be anyone
with {YESIHD}I J_h' considere | option i.e.
date o cohsidere | d for work (a) One work
.!hl id for work | experience
! : of 80% or
[nll|||1 experience O_f the
y, of the bidder (b) Two work
"I'I' Iy, ’Ir bidder of 60% or
"y, (c) Three
|||:| tll"l’ Wﬂrk ﬂf 40%:
i | of Estimated
Myl My Cost)
1 B
T
£ iy h'l-
3 . )
i II i
.||I P T
W'
ii!l,,
Signature . iciivnsiiei

Name & Designation of authorized signatory of the Bidder.......................
Name: o e BRddar. ... cov v immmsiissiomiasinsin s s b v s e e e e e

Stamp of the Bidder

Specification for Expansion of Earth Station at DDK Leh and Vijayawada
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Annexure VII of Appendix-D

LISTOFT
S No. Tools Qty.
(1) | Soldering and de-soldering station(similar to weller make) I.SEE' |
(2) | T-Handle Hex Allen Keys Set 1 Setu,
(3) |Flat & Star Head Screw driver Set (Similar to Taparia) ik St
(4) | Flat & Star watch maker Screw Driver Set m
(5) | Flat Plier iy, My, .‘1 1 No.
(6) | Nose Plier TR ._ 1;;..'!5'{ 1 No.
(7) | Edge Cutter A 15';‘ """ 2 No.
(8) | Wire Stripper r""',ﬁhﬂlul} 1 No.
(9) | Crimping Tool for RG11 and RGSQU'&HE@'. 1 No.
(10) | Crimping Tool for RJ11 and R34iCable r 1 No.
(1) | Crimping Tool for Power Cablg, ™" 1 Set
(12) | Box Spanner Set A,,"'I.IIJI"{ 1 Set
(13) | D-Spanner Set Ll-.i;]: Wy 1 Set
(14) |Ring Spanner Set 1 Set
(15) | Adjustable WrencHh, ™ 1 No.
(16) | File Set ,-I-'.'_"‘i:., 1 Set
(17) Hamn_:thnifying Glass 1 No.
(18) T:}omi;“ﬁ.ﬁﬁc (Hard case type) 1 No
(19) | tterf operated multifunctional (screw, unscrew, drilling | 1 Set
~mjete.) hand machine (Similar to Bosch, Am-Tech or
p T B Ilhul_Lequivalent} with battery charger and other accessories.
' 'rli;ED) Any other special tool required as per offered equipment 1 Set

Specification for Expansion of Earth Station at DDK Leh and Vijayawada
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Suggestive Block Schematic for Expansion of Earth Stations at DDK Leh and Vijayawada
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Suggestive Block Schematic for Expansion of Earth Station at DDK Leh and Vijayawada:

Power Supply System
3 Phase P/S Source By pass : To HPA system
—
100 Amp 4
DG AMF AVR 2x20 KVA UPS UPS To U/L
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sl P‘:E PfftRB 30 KVA 30 n (1+1) 4 owputt Controller
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L 2 1 1 ¥
MDU-4 with MDU-3 with MDU-2 with MDU-1 with
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|
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Suggestive Block Schematic for Expansion of Earth Station at DDK Leh and Vijayawada:
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1

S, Qy. | Make | Model Remarks

Mo, per

(Suggestive BOM for Leh) site

A, |Link from MSR to Earth Station

1 |Analog Audio & HD/SD-SDI Video Multiplexer Unit (Embedder) along with sultable breakout cables, 2 Nos.

2 |Analog Audio & HD/SD-5D] Video De-multiplexer unit [De-Embedder alongwith sultable brealout 2 MNos.
cables.

2 Nos.
1 Mo,
300 M

& 1 Set

B.

7 |MPEG 4 Encoders in (1+1) redundancy configuration consisting of : 14 Nos.
Dightal Encoder operating in 4:2:0 and 4:2:2 mode with MPEG-4 & MPEG-2 compression (Noise
mmmmmmmemfwm:mm;

2 Nos.
1 No.
1 Ng,
1 Ne.
1
2 Nors,
1 Ng.
1 Mg,
1 Mo,
13t
15t
1 Mo,
1 Mo,
1 No.
1 Ne.
WIRDs{mASMMLMmmmmmﬂ-Aﬂ.HPEGETSmlPMMMSD- & Nos.

S0, HD-5D1, AES/EBU, SD & HD SDI embedded stereo, Dolby digital (AC-3) 5.1 audio and Dolby
Digitat Plus 5.1 Audio ) along with MPEG-2, 4:2:0, 4:2:2 and MPEG-4, 4:2:0, 4:2:2 dacoding and
Common Intesface slot hardware and BISS mode -1 & BISS-£ decryption facility,

24 mmirmmwmmmmwmmmmw&mm:wwMa 1 No.
! ; - =

= ML i N%
28 Wmﬂm SSMWMMWMMMWMTMMHH“MM 2 Nos.
Dperation manual/User Guide, maintenance manual etc. (in ecronic or Printed form)
28 |High quality Digital Audio Ampli-Speaker having digital AES/EBL and Analog Audio Input faciiity and 4 Mos.
suitable power sypply
2 Mo,
1 Mo,
il 1 Lot
34 !.'I"MHmmtﬂﬂnFnH&Nel?“urbmsmplﬂ keyboard (with Digipad & Mouse Switches) with PC (1 Lot
(Intel i7 or better processor, 4 GB or More DDR RAM, 800 GB or more HOD, Windows 11 or latest
aperating systam, minimum 4 nos. USE ports, 1 AGP and 3 PCI Slobs, Integrated Audio with external
speakers to remotely control 2t the supplied equipments through Ethernet ports and should be
connected o all the equipment through Fast Ethernet Switch using property rack wired CAT-5 or CAT-6
2 Mo,
1 No.
1 Mo
1 Lot
liscellaneous [tems
Miscellaneous Ttems for integration of system consisting of:
39 |32 port HD-SDI patch paned 1 RU, normal through, seif terminating type suitable up to 3 Gbps 2 Nos.
lmm,muﬂmmmﬂmmww.
4] ]
40 |25 nos of patch chords (each of one meter length) for by-passing the router in case of failure, 1 Let

I s

>5— fege 70973
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a1

19" standard wired equipment racks for mounting afl compression chain and Monitoring chain

2 Nos.

a2

Required no of Mains Distribution Units (Min 2 nos of 12 Ports each MDU per Rack) with saguential

delayed output on start up, output status LED and 1EC-3 pin for each equipmant in every rack (similar
1

Supply and installation of 16 59 mm, 3% core, multl strand copper cable from POP to eguipment racks
and to be connected with each MBU. { Length of power cable - 60 mirs)

Lhe

Eal'ﬂ'l pltsshuuld ::msum' CappuEmhm [ﬂhmatm- 2n mm {min}}, insulated copper strip/wire
(50 Sq. mm (Min)j, Chemical earth fill compound with fast discharge characterstics, water absorbing
ged, perforsted Hard HDPE pipe (dismeter 40 mm (min}), funnel, water supply provision up to each
earth pit (preferably from Afc condenser), 10 feet depth {min} and 1 feet diameter (min,), Earth pit
shiolld be prepared =0 that earth resistance |s kess than 1 ohm. ( 2 nos. for Baseband and compression
and 2 nos. for UPS), each with less than 1 ohm resistance)

333

47

Sat of tools iIncluding BNC Crimping Tool, RI45 Crimping Tool, F Connectar Crimping Tool, 5at of

Cutter, Extractor, Soidering Station, Power Supphy Cable crimping Tool (200 5q. mm} sultatile fo
maintenance of equipments and cables used In the sarth station (As per attched (st - Anrswcure V1)

|spanners; Set of screw drivers (Magnetic and non magnatic), Sat of Allen Keys, Pliar, Wire stripper, Wire

Liot

Essential tems (W amy) required for complebing the installation and commisgoning work of the system
5 per Specifications, shouwld be Included and quated, No extra cost will be paid for any extra item
| fl.

G.

Power Supply System
30 KvA, Three Phase, Indoor type, Alr-Cooled, Servo Controlled, Automatic Voltage Reguiator

1 Nos..

50

configuration {3 Phase input, 3 Phase Output) with synchronisation kit [Incuding Transient Valtage
Surge Suppressor (TVSS) in input B outpot (ANST/ 1IEEE C62.41 1991 C1 (6KV @ 3KA))]

20KVA IGET/PWM based (Rectifier & Inverter), Fully DSP based Double Corversion UPS sy=tem in (14171 Get

51

Maintznance Free 12V, VRLA type Batbery Bank sultable to provide 15 minutes (minimom) backup (EOL) |2 Sat
with each UPS system-18000VAH minimum). Calcifation shest with following detalls tn be provided with

DC .VM'

Battery Capacity:
mww

cables for in Control Room

1 Set

SummmLﬁmmm{m and bus bar with pacessary MCCBs for sources 1o cater supply

to new a5 well as existing aquipments, Malns Changeover Switches, Changeover Switches for bypassing
UFS,

1 Sels

AVE.and Isalation Transformer.
Necessary Malns three phase Distribution Boards for distributing UPS output to respactive aquipment

1ot

1 iat

Dmmmﬂlmerﬂamamalﬂcnwmsaﬂmwmﬂbsnﬁhﬁarrdﬂfanlwmraalthesupmm
equipment. [2 Sets for each Kendra, 1 Set for DGIOD and 1 Set each for ADGINZ) and ADG(SZ))

All on Chs.

Firm’s s2if certified copies of import Bcense In respect of RF Equipment {Modulstors, Upconverter, HPA,
Antenna etc.) for issuance of operating licenss from WPC, — 4 Sets for each site

In India; Two separate Seminars {including Theoretical (slongwith basic study matenial) & Practical
training, hands on experience) for Compression, RF, Montoring, UPS etc. (minimum for 5 warking days)
for Dmrdurhln parmnnﬂl at each site,

132
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Sr, Qty. Reémarks
Mo per
(Suggestive BOM lor Vijayawada) site
A. |Link from MSR to Earth Station
1 |Analog Audio & HD/SD-501 Video Multiplexer Unit (Embeddar) along with sultable braakout cables. 2 Mos

2 |Analog Audio & HDYSD-SDT Video De-multiphexcer unit (De-Embedder) alangwith sultable breakout 2 Nos.

2 Nos,
1 Mo,
300 M
1 Set
|Compression System
7 |MPEG 4 Encoders in (1+1) redundancy configuration consisting of : 4 MNos.

Digital Encoder operating In 4:2:0 and 4:2:2 mode with MPEG-} & MPEG-2 compression (Noise

reduction hardware/saftware for encoders BISS-1 & BISS-E Software for Encoders [nternal Remia
Ootion. Audio cotions Alsdilary data inoul ootion eic as oer specs|
nws-uﬂmmm«in{uum:nnmmm

2 Mos.

1 Na.
1 Ho.
1 No.
14t
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b [i= =

FF] :amwmrﬁmwmﬂmmmrmuemmmwﬂmmm
19" Rack mountable.

23 |Prof, IRDs (with AS] and L-band Inputs and with DVB-ASI, MPEG-Z TS cwer [P wilh service filter, SO-

SDI, HD-SDI, AES/EBU, SD & HD 501 embedded stereo, Dolby digital [AC-3) 5.1 audic and Dolty

Digital Plus 5.1 Audio ) along with MPEG-2, 4:2:0, 4:2:2 and MPEG-4, 4:2:0, 4,2:2 decoding and

Common Interface slot hardware and BISS mode -1 & BISS-E decrypbon facility.

EE

4 memlftdnurmmvmmmmmmmlamm&mmmmmml 1 Ma.

5 Elumi" LGJITFTWWWH]I {ﬁﬂ‘: mm;mmm (PAL) Video inputs |2 Nas.

., Eight Channed Audio Monitor qrﬁl
28 4K UHD, sire - iswmhurmmmmmmmuwammmnmmwm 2 Nos.
WIDErFNCN Mans T euice, MAIMBRENCe Mangs Stc, [0 SIecironis of Frintes 101 ﬂl

78 mmmwl-wmmwewmmmmmmm 3 Nos.

suttable pEwWer sUpg

i OO Wavelo onitor with Video and Audio measurement facimy

1 band SpHils I-Way]. One to be inskallad and one as cold standby 2 No.

12 |Digital multi meter (4.5 digits] 1 Mo.
ESSENUAI am L0 COMELE the INSLSIgUon Of a00VE monilonng Syl any} 1lot

ardware and >07hwe COonsising of.

34 [19" Rack Mountable Foldable 17° or bigger display, keyboard (with Digipad & Mouse Switches) with PC |1 Lot
{Intel i7 or better processor, 4 GB or More DDR RAM, AO0 GB or more HDD, Windows 11 or jatast
operating system, minimum 4 nos. USB ports, 1 AGF and 3 PCI Siots, Integrated Audio with external

speakers to remotely controd all the supplied equipments through Ethernet ports and should be
connected to all the equipment through Fast Ethernet Switch ising properly rack wired CAT-5 or CAT-6

2 Mo,
1Mo
1 MNo.
1Lot

39 RMWE}IMMIMWF&M mmmmmwm3m 2 Nos.
bandwidth, 20 dB returm Ioss and 75 ohm normal through type.

1 Lot
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4z

19" standard wired equipment racks for mounting all compresson chain and Monitaring chain

Required no of Mains Distribution Units (Min 2 nas of 12 Ports each MDU par Rack) with sequential
delayed output on start up, cutput status LED and 1EC-3 pin for each equipment in every rack (similar

Supphy and instaliation of 16 Sq mm, 3% core, multl strand copper cable from PDP to equipment racks
and to be connected with each MDU, | Length of power cabie - 60 mirs)

mmmwuwmm:HMrmmm{mmn Insulated copper strip/wire
(50 5q. mm (Min}), Chemical earth fill compound with fast discharge characteristios, watér abeorbing
gel, perforated Hard HDPE pipe (diameter 40 mm [min}), funnal, water supply provision up 1o each
earth pit (preferably from Afc condenser), 10 feat depth (min) and 1 feet diameter {min.), Earth pit
|should be prepared so that earth resistance |s less than 1 ohm. ( 2 nos. for Baseband and compression
and 2 nos. for UPS), sach with bess than 1 ohm resistance)

47

Set.of tools including BNC Crimping Tool, 345 Crimping Tool, F Connector Crimping Tool, Setof
spanners, Set of screw drivers {Magnetic and non magnetic), Set of Allen Keys, Plier, Wire stripper, Wire
Cutter, Extractor, Soldering Station, Power Supply Cable crimping Tool {200 Sg. mm) sultabie far
malntenance of equipments and cables used in the earth station (As per attched list - Annexure -VIT)

Essential iteme [ any) required for complating the installation and commissioning wark of the system
as per Specifications, mwidbelndudadandmm mmmmllbepadrw:wmmlm

Power Supply System _ :
30 KVA, Three Phase, Indoor type, Air-Coaled, Serve Controlled, Automatic Voitage Reguiator

20KVA IGBT/PWH based (Rectifier & Inverter), Fully DSP based Double Conversion UPS system in (141)
configuration (3 Phase input, 3 Phase Output) with synchronisstion kit [Including Transient Vialtage
Surge Suppressor (TWSS) In input & output (ANSLY TEEE CAZ.41 1991 C1 (6KV @ 3KA))].

a1

Maintenance Free 12V, VRLA type Battery Bank sultable to provide 15 minutes (minimum) backup (EQOL)
with each UPS system-1B000VAH minimum). Calculation sheaet with fallowing details to be provided with

pc 'Hrnlrane:

LePuwerdish-MmPaneltPW‘.l wmwmmmqurmmmm

to new 2= well 25 existing equipments, Mains Changeaver Switches, Changeover Switches for bypassing
LIPS, &

R and [zglation Transformer.
MNecessary Mains three phase Distribution Boards fior distributing UPS output to respective equipmeant

Operation/User Manual Hard copy and Soft copy on CDs with Search facility for all the supplied
equipment. (2 Sets for sach Kendra, 1 Set for DG:OD and 1 Set sach for ADGINZ) and ADG(SZ})

b

All software Dackups are 1o be suppiiad on COs,
Firm's alf certified coples of Import license in respect of RF Equipment (Modulators, Upconveriar, HPA,
Antenna efc.) for issuance of operating license from WPC. - 4 Sets for each site

Training

1n India: Two separate Seminars (including Theoretical (alonawith basic study material) & Practical
training, hands an experience) for Compression, AF, Montaring, UPS etc. (minimum for 5 working days)
for Dmtdarshan p!_rsumel it earh sike,
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