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1. Introduction 

This project envisages Supply, Installation, Testing & Commissioning (SITC) for 

Expansion of Earth Station at DDK Leh and V ijayawada 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 giveA, ·i I JPf 

time) with MPEG-2/MPEG-4 compression and Uplink in DVB-S/DVB-S2 standard l~" ',." , 

Configuration of major equipment for the proposed Earth Station Chain "'l" ("IUf.; 

5. No. Configuration of Equipment Uplink Standard 

1. 2x(1 +1) Stand-alone Encoder SDTV & 

for SDTV in MPEG-2 & MPEG- HDTV 

4 and HDTV in MPEG-4 

compression in 4:2:0' , 4:2:2 l'ttJ~ 

format for both SDTV and ,t., '/' 
(' )a 'tIUf-

HDTV (Anyone standard on any .,f '\ I ' 

given point of time) 
ill, t'~" 

2. Satellite Modulators (1+1 ) D'Viij-S & S2 

At 
,· ~~t~ m s 

3. C band RF Up-converter tt, Ihf' -

,t:' (1 +1) , It, IV 

4. Monitoring System cons i s tir1 § t f f : '~lJI SDTV & 
,'.\ luI 

HDTV • Uplink to L band con ~s if{ 
• Downlink to L ba'"'ttl ol'lyerter 

• L band I Rot,_ At,_ t,' 
,.ll, h.-

• AN Monitot : "h' 
• 70 to L / ~ ~ , ~ nve rt e r 

5. Pow ~ l'l'ttj ~ M ' pPIY System -

consis , ,,Of: 

Ilt 2x20 VA UPS 

," t!h' " ~ {) KVA AVR 

l'e:· 1'-.. 
:, ~ hifting , Installation, Testing & DVB-S 
J' 4(, I", Commissioning of Existing System 

',,' '\tJ" 
Satellite Modulators (1 +1) and , 
C band RF Up-converters (1 +1) 

Table 1 
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2. Scope of Work 

The scope of the work at Digital Earth Station at OOK Leh and Vijayawada on turnkey 

basis shall include the following but not limited to (Please refer ORG: 1): 

2.1 Supply. Installation, Testing & Commissioning of the Digital Earth Station for two 

carrier up-link configuration consisting of HO/SO-SOI router and compression chain 

having MPEG-2 and H.264/MPEG-4 AVC Encoders in 2x(1+1) mode. , 
,I' " 

2.2 Supply, Installation, Testing & Commissioning of OVB-S2 compl iant"l, igjtal 

Modulators in (1 +1) configuration with IF redundancy switch (inbui lt or exte ~ n~I ~. !I>' 

2.3 Supply, Installation, Testing & Commissioning of RF chain consisti~ l: bf ll,ll ~ li 1) Up-

converters with RF redundancy switch (inbuilt or external) , RF C ~~i~ r/1 6 Plitters etc. 

'/ I, J 
2.4 Provision for confidence monitoring points at the following ' 8~r. ~ ns for the Earth 

Stations mentioned below with 17" video monitor and 8 chann' ~1 a ~tli o bar graph. 
,'''I' III' 

(i) Monitoring of SOl Input Source: Monitoring of SOI \t ~ ' L1, ,1 diO embedded) inputs 
,IIIJ ' ~ lI yr 

through SOI/ASI router with 17" Video monitor, ~ ., cha ~ r1el l udio (Bar Graph) Monitor 

and dual 9" Monitors rack mount. ,.fll'I ';Io. 1lUI' 

(ii) Monitoring of ASI output of Encoders: . ~~lnitori~~()f ASI SOI/ASI routers using IRO 

(with ASI input) , 17" TFT monitor with spea~ (1 ~ channel Audio (Bar Graph) Monitor. 

"llll ". 
(iii) IF Monitoring: Monitoring of 70 MHz & tp ~t of Modulators through IF Patch panel , 

which is to be converted to L-Band I V ' ~ li\gl !!h Up-converter (70MHz to L-band), IRD (L 

band input) , SOI/ASI router and > f~I" I ~PT monitor and 8 channels Audio (Bar Graph) 
. I'~ ,. 

MOnitor. .,h. IIhi 

(iv) RF Monitoring: Monitorlnq,IISr.:aJutput of Up-converters and HPA through RF Patch 

Panel , Test Loop l1fW'll!j~t~h ' ( TL T- C-band U/L to L- band converter) , IRO (L-band 

input) , SOI/ASI ro te ~ ', w1~ 17" TFT monitor and 8 channels Audio (Bar Graph) 

I I ' Monitor. ""1 h .. , 
o ,,/" 'h. 

(v) oownlink ' lit1~h'h~ ) rihg: Monitoring of downlink signal coming from LNA (both V & H) 

and down c ~ yerters through RF Patch Panel and IRO (with L band input) via 

SOI/A~! I ' route ' r with 17" Video monitor, 8 channels Audio (Bar Graph) Monitor and 

dUalo&l'1 ~Jimitors rack mount. 
.1 •. 

2 ; ~ ") IT,h Isystem shall be designed to meet the International standards for digital Satellite 

. 1\lli~ B!oadcasting having MPEG-2 & H.264/MPEG-4 AVC compression and OVB-S, S2 

. • odulation (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 
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Earth Station configured in (1+1) chain ; and make the Earth Station operational in 

2x(1+1) configuration . 

2.8 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. 

2.9 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)ij sf/litter, 

2:1 RF combiner etc. are also to be provided. 1111111""1'" 
,.1.' 1_' 

2.10 All interconnecting material including Audio, Video, control & Power sU~DI v.l cables 
"'I 'lilli' and connectors etc. ,I, 11111 

2.11 The bidder should provide the required number of (Min. 4 , fllB s l('t!: ~~~ 11 pits for the 

Earth Station at each site. .!hll Ilh,,1 
It III' 

2.12 The bidder shall provide Power supply system which incl~lil~s l tij!r~e phase 2x20 KVA 

parallel redundant, true on-line double conversion c~ . ~V~MH II~ operation (defined in 

VFI in the IEC62040-3 UPS Specifications), soljPI,st4 e ~ ninterrupted Power Supply 

(UPS) along with battery bank, battery ba(l~ il c ,tt an ~'e " over switch , switches and 

interconnecting cables for (1 +1 ) parallel re 4f1.dant load sharing mode and 

Standalone operation of UPS, each u~~ " operafing with a minimum 15 minutes 

battery backup at full rated capacity, 40 11 ~~~ ' Automatic Voltage Regulator (AVR) , 

Power Distribution Panel (PDP) arl~ I, Ma ir. , ~ l bistribution Boards etc. The suggestive 

single line diagrams of UPS are e ~ €lod~ in Drawing No 2. 
'I " ' II, 

2,13 The UPS system has to opera~ i ~ ~ h ::onjunction with the existing Building Electrical 

System , existing Diesel G ~ i1 ~~p{gr (62.5/125 KVA) and Isolation Transformer to 

provide power conditionin ' ~ 'l bac'k-UP power protection, and power distribution for the 

critical load. .illll,.oI1111111 II' " I, 
2.14 The bidder shou \?, Jrtily.i~ ~ and install Power Distribution Panel (PDP) for the new and 

existing e ~ l<JiP . ~b~ ~J , However , it is advisable to the bidders to visit the site for their 

assessmen , f J isting facilities before bidding . 
'III" 

2.15 The Bi~der should install remote Monitoring Panel for monitoring of UPS system in 
II 

th~ . !;1Pt ~~ I room. 

2.1P" " 'AJ~g , ~~d items required for the project like inter connecting copper power supply 

"11111"leables with copper connectors/thimbles (FlaUbottle type) etc. from output of Isolation 

Il}Fransformer 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. 
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3. Work Experience for Vendor and OEM 

3.1 Work Experience for Selection ofthe 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 esti~te cost 
. 111""11" 

(Self certified of the proJect. ,"11 \1'" 
with relevant or 1" ,I 
documents')- Two Similar works" each of minimum value ~W~p ' bX, of the 

estimated cost of project, II111 1,'111\11111 

or I~!hh. 1111t". 
Three Similar works" each of minimu[' v~lue of 40% of the 

estimated cost of project. l"ll',liltl,f 

,.111' '1"11'" 
Ih . f ", I 

Note: (", ,. 1'1111' 
,I II .' • 

a) 'Self-certified with Relevant document means tol1h ,9,vide copies of work order/orders 

clearly mentioning the cost of the projectJ~r ~j ects and Receipt Certificate/successful 

completion certificate/Factory dispatch q~U ~ ~nt/Delivery Challan/Copy of Invoice of 

the project/projects to various orgarlt~~t / b R I~ ~ long with the bid . 

b) " Similar works means Supply' .'~~d/o ~l rservices related to any combination of the 

following in the preceding pastl '~ e ,I ~liancial years excluding COVID FYs 2020-21 to 

2021-22: (1) SITC of Earth ~ : \ ~tip k ' , (2) Teleport installation, (3) Services of Teleport, 

(4) SITC of VSAT. (5) Sll' 6!~r,g SNG . Similar Work may be executed with any Central 

and State Governrrl ~h~ I ~~~jJ~Y ' PSUs, Private organ izations . 

3.2 Work Experience jl r ],~ M of ProfessionallRD and Encoder 
. "III 'frlllr' 

3.2.1 Bidder s~"'1 G~r ,'Professional IRDs and Encoders of only those OEMs who are 

having past ~lfI?,~/ie nce of at least five years of manufacturing and supplying of similar 

Professional I~Ds and Encoders. List of past supply records of OEM of such 

equin n'l~ llt to various organizations must be provided. 
,'ITII\ :1' 

3 . 2,2 "· O~ af the offered equipment must have manufactured and supplied the offered 

, '(IIIII,; g · qUiP~ent to the leading broadcaster as mentioned in the table below in the 

'Ipreceding past five financial years excluding COVID FYs 2020-21 to 2021-22. , 

S. No. Offered Equipment 

1 ProfessionallRDs 

2 Encoder 
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3.2.3 

3.3 

3.3.1 

3.3.2 

Copies of supply order and receipt certificate/Factory dispatch document/delivery 

challan/Copy of invoice in respect of above said quantity of professional IRDs and 

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. 

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

Bidder shall offer Satellite Modulator and C/Ku Band RF Upconverter of 9 Iy ~ hose 

OEMs who are having past experience of at least five years of manufactur \ ~ n ~n'ld 

supplying of similar Satellite Modulator and C/Ku Band RF Upconverter. f' t~ t pp·past 

supply record of OEM of such equipment to various organizations mus . ~q , ~ ~U ided . 

OEM of the offered equipment must have manufactured anq'l l!~l}f r ' the offered 

equipment to the leading broadcaster as mentioned in t ~ l~ I~ below in the ,I ,-
preceding past five financial years excluding COVID FYs 202 ~ -2 ~ tp 2021-22. 

S. No. Offered Equipment tk' l 
.1 • tl • 

1 Satellite Modulator It\ ./ ;, 25 Nos. 
I , 'hu" 

2 C/Ku Band RF Up erter 10 Nos. 

It" 

3.3.3 Copies of supply order and recei~t c ~~t '~~ e/FactOry dispatch document/delivery 

challan/Copy of invoice in respect '0 \g'6 iHd' said quantity of Satellite Modulator and 

C/Ku Band RF Upconverter provi9 t ~ i ~ ~ " ara 3.3.2 in the preceding past five financial 

years excluding COVID FYs ~~ ! Jr 1 to 2021-22 to various organizations should 

essentially be submitted alo ~~ ;; w' , t k I 4 he bid document. 

3.4 Work Experience f r ~ ~ t ~ ' 2x20KVA UPS System 
j , ' 'tl I 

Bidders shall offer UPS sy:sl ~ !) only those OEMs who are having past Experience of: 

3.4.1 At least fiv~ ye~ ' ~ '! ~."~ ~nufacturing and supplying 20 KVA or higher rating of ON 

LINE upst . ~ ~ ~~'P ' or critical load like 24x7 operation of transmission, Data Centre, 

Earth Station' tc'. The bidder shall submit documentary evidence in this regard . The 

list Of,t,guch iupply record of OEM of UPS system to various organizations in 

proG~ d'~ ,@ past five years must also be provided. 
,t.. ,~ .,~) I 

3. ~ ~ }QE!M • .of the offered equipment must have manufactured and supplied at least 10 

,.'4 'tli; ~~mbers of offered 20 KVA UPS system for critical load like 24x7 operation of 

, ransmission , 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. 
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3.5 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 turnover/Net worth , c) Positive net worth/Profita~ility , 

d) Non-Blacklisting certificate, e) ISO certification (If required), ,lfJ\ 'IGFR 
' '111 IIIIW 

restrictions/Norms (if required) , g) PMA and h) relaxation for Start-up as m~{ltion~o in 

the Appendix A, Appendix B & Appendix C of the bid document. 1'1 I,t 
'",, III 

3.6 For Consortium/Joint Venture ( If applicable): II, t ', .. 
1'1 ,,111111 1111' 

In case of Consortium/Joint Venture, Vender/bidder shall " ~!~ gle instructions 

provided at Appendix-A of the bid document. f' "I'hl h·-

4 T k I I t t · de'" 'til' hlll,1 . urn ey mp emen a Ion an ommlsslonmg I( " I 

'''1' i'"I" 
4.1 The complete project will consist of Supply, Ins , tallati~ nl l ,if esting and Commissioning 

(SITC) of the Equipment of Earth Stations at E)\!)l6:teh and Vijayawada as detailed at 

Clause No. 2, Scope of Work . The project ,will be ~ rried out on a turnkey basis. 
"'1, ' 

4.2 The bidder has to integrate, test , ~qd "" t ,9mmiSSion newly suppl ied 2x(1 +1 ) 

Compression System, (1+1) Modwlatdr ~ ~tem , (1+1) Upconverter, RF combiner 

System, Monitoring System and Po,W ~ I ~ I pply System with the existing earth station 

equipment and operate in 2x(1 J,r y l t\;p'~ fi g Uration. 

4.3 The transition eriod for shi ih '!inl:i commissionin to 

take 5 working days. ,'111 ":.,.-

4.4 Each and every O ~~r~~ I ~~~ ipment and accessories including software should be 

from a reputed m , u V~ ¢urer and the quoted model should be of high-class, high 

MTBF, field. pr ~ lI ~ . ~I'l' d by leading broadcasters/organizations in various continents 

of the wOr'1G\1 A k lf~ I P ~ stomized product which is not field proven in the industry will not 

be acceptab ~ I IJ" 
.. I" ' 

4.5 The bf«\\jer shall submit only one solution (Single BOM) for the offered system. Bid 

" •. wi 1 " ' H\~ ]tPle options against any requirement is liable to be rejected . BOM shall not 

.t( iY .o~taj~ any alternative item for any line entry item. However, bidder can offer 

. 1IIIi; a?ditional accessory items as options for performance improvement of main line entry 

. em of same make. 

4.6 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. 
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In order to ensure the completeness of the system. any additional 

equipmenUaccessories 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. 

4.7 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, earth pits 

etc. should be included in the tender. .. IIIIlli(IIIII" 

4.8 Cost of any other work, consultancy and material required to complete the l l ' ri~ tal l~ tion 
& commissioning of the earth station should be taken into acco l'it ll ~ ' \!f l' clearly 

mentioned while submitting the tender. "'I 1111 11' ,:,/' 

4.9 The bidders are required to submit the proposed system de~ l b I '!Il ing Baseband 

chain , Compression Chain , RF Chain , Layout drawing, rac ; la Y~ ut drawing, Power 

Supply schematic etc. along with the bid . Drawing for ~ !Y ' J8tW plete 2x(1+1 ) Earth 

Station shall also be provided. "'!" 111111' 

4.10 The successful bidder will be required to prep , wl;W~ ; ~uJmit the final system design 

as per the site condition in consultation with l!i ~k ?arShan and get it approved by 

Directorate General , Doordarshan before.a. tual im ~ lementation. 
I, 

4.11 The bidder will be required to use only J;li~h tJality HD-SDI video and audio cables, 

connectors and other accessories l' !r&.M I: r~~ uted manufacturers. Suitable length of 

Video cable with matching HD B~((l ' c'&pnectors and Audio cable with matching XLR 

connectors should be used for ) ~ r~ t ~ iring and long distance applications. 

," . Ilu" 
4.12 All video sources will be rou ~ I tirough HD video patch panels. Only high quality 32 

HD video patch panels wit data rate support up to 3.0 GHz & 20 dB return loss 

should be offered. Tke ' ~lu r.ti ' p anels should be 75 ohm normal through type. 
,''lll "'\n 

4.13 The offer should ,cl ~ r l lx ll ~pecifY the list of equipment hardware, interfaces, cables etc 

and assoC } !ilte~ I~ ~ ~are provided with the Remote Computer System for interfacing it 

with diffef ~ M ~ o ~ ponents of the chain . 

'h·' 4.14 All interaonnecting material including cables and connectors shall be provided by the 

sucr.e g~ f l bidder to complete the project. 
,if'lll " 

4.1S''':Th I ff . ~ ccessful bidder will be required to print and display the final Technical Block 

,.II",(a'iagram and Line diagrams of adequate size for Baseband, Compression, RF, 

'~ tl' .. onitoring and Power Supply chain in the facility after the completion of the 

installation. 

4.16 The offer should be complete in all respect. 

4.17 Any other work and material required to complete the scope of work must be provided 

by the bidder. 
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4.18 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. 

4.19 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: DO for release of 

PBG. 

4.20 All invoices shall bear Serial Numbers of the equipment to meet the requi , l~ m~ht of 

WPC. IIIIIIIII!," 
,,'11 1\1" 

4.21 The successful bidder will be responsible for providing after sales SUPE ofl all the 
• III' 

offered equipment for Seven years from the date of commissioning it ~ j rg five (5) 

years warranty period . The bidder must submit undertaking fO ' I ~r~itll i after sales 

support for additional Two (2) years after the end of warranty p l.l. r l · d & l al ~ ng with bid . ',':t, , o. 

If bidder is not the OEM of the offered equipment, then after ' ale I 'service support for 
'''' flU I' the repairs! maintenance for 5 years warranty period 'l ~ n ~ 1 tor 2 years after the 

completion of guarantee! warrantee period shall ~ ~so ~ '}j fj>\I8{:ided by the OEM either 

directly. A certificate, on the letterhead , in thi~ , (~ 9,W 'dulty signed by the OEM must 

be submitted with offer by the bidder. IIlli 

4 .22 The local office!authorized representati J~ lqeale r ~1 ~ iII be nodal point for resolving 

issues, related to installation, commiSSi9n jq g l ~ nd after sales support. Details of OEM 

office and its location are to be provldedl'JlgHb with bid . 
1111 'Il,. 

4.23 If required , bidder may have to, ,gIKe ~ l' presentation to explain their technical offer 

within one week from the date i ss ~ ~ of letter, as part of technical evaluation . 
I·

h 'hJ 
4.24 In the process of technic~ , \ e ~ I ~ ~tion Doordarshan can ask for any clarification! query 

as required throug~ l e-~ai ~ Post etc, which shall be treated as a part of tender 

and invariably atten ~~ . a l kt1 1 replied by the bidder within the time stipulated therein. 
I 'h' 

4.25 Bidder may hav,atl\ Itdteh;onstrate (within 15 days) the features of equipment offered 

as and w,h ~ n I ~~~ ~ ' as part of technical evaluation of Tender. However it will not 

bestow any h g ~ ,t ~ f acceptance of the bid . 

4.26 crOSS , j ~ ference in respect of supporting documents, should be given with proper 

pagel ~ U~l)er and volume no. etc. If required Doordarshan may also ask for any other 

/h ' su\l\RR ~ ing document to ascertain the claim of the bidder and their OEM. 
,of ,I', 

4.2 lit T? avoid any delay due to inter dependent activities like site readiness, providing 

. ~ 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)+. 

4.28 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. 
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4.29 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 
f 

5.1 Specification for Analog Audio & SD/HD-SDI Video Embedder, De-e4h . I p-r 

and Distribution Amplifier ,fW Ill", 

Analog Audio & SD/HD-SDI Video Embedder, De-embeder and I' ·b~a, .1 ~ideo 
Distribution Amplifier are envisaged to be used for processin% th ~ n J ll R H ~ ' ignal and 

then fed to HD/SD-SDI router through Patch Panel. The I I ~t , VI ~ eo processing 

equipments consists of following equipment: ,.hll• h,-II tt,' 
A. Analog Audio & SOl Video Multiplexer Unit (Embed ~r) "IU,I 

I I' I 
B. Analog Audio & SOl Video De-multiplexer unit ;~!. ~ edder) ,h. , 

C. Digital Video Distribution Amplifier (DVQ \ )t, 'llll" 
. (, l 

D. 19" Rack Frame mounting with hottswapp .le redundant power supply unit to 

hold minimum 10 nos. of different dJrct . . 
""I 'It' 

General Features: ,. I. t' 'Ih' 

(a) In order to keep the symmetri
1 p' j ~ maintain inter-changeability, all the items 

must be from same man fa'& [,yr. Items from different manufacturers will not be 

acceptable. , •• ,1 "'tu" 
(b) The offered Embe . ~g }': ~ e-embeder and Digital Video Distribution Amplifier 

shall be mod ar l( ' ~ ~ fi1~ truction and card type. It should be offered along with 
the 19" framel s mg/with hot swappable redundant power supply unit. 

(c) The offer ~ t R ft~~ I ct should be capable of monitoring the performance of 

indiv'Eiu91'm lttlJle/card by using SNMP or any other industry accepted interface. 
It sti

t 
~ d .possible to adjust parameters of the different peripheral equipment 

mounte in the rack frame from a remote PC or any other similar device. 

" ' All the4 ered items should meet the following specifications, wherever applicable:-

'1It, 'I'" /' CII 

s't II) Parameter Performance 
l'N o. 

'11. Standard 

(a) HDTV 1920x1080/5011 (16:9 aspect ratio) conforming 

to SMPTE 292M and ITU-R BT. 709 (CIF) 

(amended upto date) 

(b) SDTV 625/50i (4:3 aspect ratio) conforming to SMPTE 

259M and ITU-R BT. 601 ( amended upto date) 

(SOl: 270 Mb/s) 
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2. Digital Processing 

(c) Sampling ratio 4 :2:2 

(d) Sampling rate For SO SOI-13 .5/6.75/6.75 MHz 

(Y/Cb/Cr) For HO-SOI-74.25/37.125/37.125 MHz 

(e) Quantization 10 bit or better 

(f) Data rate HO-SOI : 1.485 Gb/s . 

SO-SOl : 270 Mb/s , 

3. Input/output Handling Minimum 10 bit or better t; I'lh,i~ulftl ' 
4. Connectors " Ill "t,,.. ' 
(a) Video BNC as per IEC 61169-8 .1" "lint" 
(b) Control BNC, Mini XLR, RS-422 or GPI. (. /t~h' 
5. Signal ,I j(llhrtl't '"' 

(a) Input/output SOl 0.8 Vp-p ± 10% across 75 · : ~~~~fi; ./ 
signal Level t" }, 

(b) SOl Output Jitter For SO-SOl =:;0 .2 UI (1 ePlZ~i'g · 0 . 2 UI (1KHz) , 

For HO-SOI =:;1 .0 Lf ~ ( [J1 ~Jf) 1=:;0 .2 UI (100KHz) 

6. Operating temperature 50 to 40
0 
C~ ~ u ~ , '\'IUI'I' 

7. Rack frame Standard . r g'til'nches Rack Mounting framel 

housil1g , ~ o holdJff1 inimum 10 different cards with 

hot S ~?J~R Je redundant power supply un it 

8. Power Supply ~30 ::!l P f ~ \ W olts , 50 Hz 
,Itl 'hI ,,' "~I,,, 

5.1.1 Digital Video Distribution A"1~I ~~J l0VDA) 
A. General , .. h. t'ltl I 

jl .1111 , 
1) It should provids'iju 0. atic equalized output. 

11 I , 
2) The offen~ ,.t ' }~q should auto detect the defined standard of video input 

signal. " '\b' 
3) Monitgfl. ~'81tw are should allow management of all the signal paths. 

If ill, " 
4) rt y U , . ~ , ensure no cross channel loading effects. 

5 ~ J ' visu ~I ' indicators should also give its status about power supply, input etc. 
It 

) ~ , hnical Specifications 
I 

,fh , 

.( ') 'hll' 
, I tll(~ ' 

1 Input 1 x HO/SO- SOl 

2 Output 7 or more x HO/SO- SOl 

'll·'· 
I 3 Processing 

i) Input Equal isation Minimum 100 m @1 .5 Gb/s & minimum 

300m @270 Mb/s 

ii) Return Loss >15 dB up to 1.5 Gb/s 
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5.1.2 Analog Audio & SOl 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 harmoniq, ~ st -6 rt i on " 

and "extremely high signal to noise ratio (SIN )" . '"llUlI,'-
,In' t!~" 

4) It should be able to remove all ava ilable audio before embeddi ,g r allow 
overwriting with channel shuffling . t"'hI

J 
hll' 

II' .f 
5) It should be able provide high quality cable equalization t tgeJ' ut signal up to 

the length of minimum 100 m @1.5 Gb/s & 300m @27~ . i 

I' tl" h,' 
6) Monitoring software should allow configuration and stat s ofJthe card . 

,fl" tllU,1 
7) Visual indicators should also give its status about R( we supply, input etc. 

B T h · I S ·f· t· Ifl,." IIIfl . ec mca pecl Ica Ions .t, ,,, , 
/ 'h, .• f' 

Ja) In~ut: -.tth.,,"·· 
n. 

I. Analog Audio Inputs 4 or mom'lfinalog balanced audio with high 

i ~ l impedance >10 KO and maximum 

f 

"t.. t 

ii. 

(b) 

i. 

(c) 
i. 

ii . 

iii . 
. It 
~ . 

, II"" II 

Serial digital video 

Input Il 

Output: Ill;. 
No. of Outputs 1;;::;11'1"" 

Alh •.• ,.' 

Proces~g ':t ", .;w 
Audio pr ~ c e~ .ng 

AU~ IIt;~ 1 1111111" req uency 
.( ~~ l ," • ' eS s 

T'A1W\" Aud io) 

Channel phase 

" difference 

Audio Delay 

I l ftlJ~!:lt~ .' 1 evel of +24 dBu 

,. tIl '·"1I,P'o. HD/SD-SDI 
It, ' , 

~ f'J" 
1 or more HD/SD-SDI signal with 

Embedded audio 

24 bits or more, 48 kHz sampling 

±0.1 dB (20 Hz to 20KHz) or better 

< 0.005% (20 Hz to 20KHz) or better 

± 10 or better 

Equal to Video Delay 
,I 

Alll j.b, 

11!JI" 

h ' ~. 
"·" vi. Serial input & output > 15 dB up to 1.5 GHz 

return loss 

5.1.3 Analog Audio & SOl 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. 
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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: Illb. 'I 
Input 1 or more HO/SO-SOI SOl signal ,'''' "Itlit::'" 

l' ' 
(b) Output: .... 'lilli'" 

i. SOl Video Outputs 1 or more (l'I,:::h; 
ih ;tUh. 1 n' 

ii. Analog Audio Outputs 4 or more balanced ~\En~ 'h) 

(c) Processing: II. -"h' 
i. Audio processing 24 bits or more, 1 8 ! 1<~~ l ~ ampling 

11/ I 
ii. Audio Frequency <±0.1 d~ , F O ( ~ tCY~ bKHz ) or better 

Response ,"} , Inl' 
,.flh. I " 

iii. SIN Ratio ~r. I ~ dB "1
1'1'" 

iv. Cross talk <-gb'll?B (20 Hz to 20KHz) or better 
,t\l. ., 

v. Audio Signal Level I · t' l~~ d i3m on 600 0 or better 
All . hI 

vi. Serial input & outP41, .l ~ 10 dB up to 1.5 GHz 

return loss Il" It", 
, •• ,1 ."'hl J 

\"f,Jll J 
. . "~" 'If" 

5.2 Technical Spe ~ f CIS for Equipment of Compression and IF 
Ji., lit 

System: f ·)1' 

I.!} '''III' The Compression ( an , ij f h -' ~tl stem consists of the following : 
,i(th "1 J 

A. HO/Srt1 DilKs I router 
W ,1 ' 

B. Ii! oders in 2x(1 +1) redundant configuration 
,.· .. 1' I." 

/h·C.t'lhl, 6dulators in (1 +1) redundant configuration 
All, )1. 

'l~t P. fo IF Redundancy switch 

E. 1:4 IF Splitter 

The base band SOl signals received directly from MSR/PCR to the patch panel 

through Digital Distribution Amplifiers/Embedder then from patch panel to input of HO/SO­

SOI/ASI router, from output of HO/SO-SOI/ASI router to patch panel and finally from patch 

panel to input of the offered encoders in 2x(1 +1) configuration. Output of 1st pair of the 

offered encoders will be connected to input of the existing modulators in 1 +1 redundancy 
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configuration and output of 2
nd 

pair of the offered encoders will be connected to input of the 

offered modulators in 1 +1 redundancy configuration. 

5.2.1 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 anyone 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 I ~~ . j' 0 be 
. . • lUI.,,' 

quoted with XY and single bus (X) control panels. ,,111 tv 
f I} 

b) Essential features .t, 'llUfl' 

i. The routing switcher electronics should be capable of being rt;\~ u l .t~ ~ ! "l ~ standard 

19" rack frame. 4'h ttl" I 
f.lltt h,,1 

ii. The routing switcher shall handle HD/SD-SDI/ASI signal fq r M ing from input to 

output destinations. The switching should take place t ~ ' ~ i ~ J' t he vertical interval 

period . ,1"" (ltll,1 
"h, (,.1 l 

iii. The routing switcher shall have facility to pass SD-fuIDf & SD-SDI with embedded 
• I 

audio, HD-SDI & HD-SDI with embedded audi ' ~~ ncluding Dolby Digital (AC-3) 5.1, 

Dolby digital plus 5.1 & Dolby E audio) afil SI si ~ ' ~I for routing from input to output 

destinations of their respective port. ,.'
f1t

l tt"., 

iv. The routing switcher should have ~t~ J9~ 1' ~ cilities for control information, so that in 

case of power supply failure, t J s ~tus of the switcher output should remain 

unchanged after the power sup, I i ~ Jestored . 

.It. 'h~ 
v. The routing switcher should Sl~1 auto-switchable dual redundant power supplies. A, .,.,1 
vi. The routing switch~ , s u , have redundant cross point and-redundant controllerl 

logic cards to achie t ~lS ete (1 +1) redundancy. 
I h' 

vii . The routing sW~Q IIquoted against this specification should be complete in all 
. f . 

respect and IsM d 'ave the desired features. 
l .• ' 

vii i. Any of the 3 ~ HD-SOI and SO-SOl input shall be capable of being switched to any 
f.' 

or all 0f,,32 outputs port. 
,.tlll 't" . 

iX1,l,Allt th fequisite drivers, softwares and licenses required for meeting the DO 

,.tl;; '; sp J I ~ ifrcations must necessarily be pre-loaded and configured by the OEM before 

It'l J.Jpplying equipment to DO. 
I 

c) Technical Specifications 

i) Matrix size 32 HD/SD-SDII ASI inputs. 
32 destinations (output buses} oU!Qut HD/SD-SOI/ASI 

ii) Input SDI ( 75 ohms, BNC Female either directly mounted 
on chassis or with suitable adopter) SMPTE 259-M , 
SMPTE 292M, MPEG-2 TS over DVB ASI 

Specification for Expansion of Earth Station at DDK Leh and Vijayawada 

/1 
- ~ 

Page 15 0E:-p 

~~ 

1210455/2024/Sat. Design Section - DG DD

76



iii) Equalization for SO- Automatic: 150 Meters at 270 Mbps, 
SOl signal 

iv) Equalization for HO- Automatic: 80 Meter at 1.485 Gbps 
SOl signal 

v) Output One or more HO-SOI with embedded audio (including 
Dolby AC-3 5.1 audio & Dolby E) and SO-SOl with 
embedded audio for each of 32 HO & SO SOl 
destinations; , 
(BNC/HO BNC; 750, 800 mV±10%) ,Ih •. ' 

vi) Return Loss ~ 1 0 dB on data rate upto 1485 Mb/s thro ~,Q p · thl r. : Wi e 

switching chain. ( ., :1' 
, -'1111" 

Ir ;"'hl 
SOTV Encoder in MPEG-2 & H.264/MPEG-4 AVe comPfi~1 Ift" and HOTV 

Encoder in H.264/MPEG-4 AVe compression config ,.r~¥ IQ (.\ . , with 4:2:0 & 

4:2:2 format for both SOTV & HOTV. I' "h' 

5.2.2 

"", 'hll,,1 
a) Essential Features: 'k " 

."1' 11111' 
(i) 

(ii) 

The offered encoder should be a standalone uQil h ~)l ih 9 capability of MPEG-2 and 
H.264/MPEG-4 AVC compression with easy ~Iil i' u ~ ~ . f~ M f panel control through front 
panel keys and front panel display. Illi, 

, '11" 
The offered encoder Chassis should havd ~~ gle hardware encoder. There shou ld be 
dual redundant power supply units pe r " S;ti ~ iS . These encoder chassis shall be 
configurable to operate in (1 +1 ) redun ~ 'i! I\~ l mode without any limitation or requiring 
upgradation/downgrading by way of.J'/!:ordM re and Software. 

"«I", 
(ii i) It should also have the prepro fi~J lnit l'iardware and software faci lity for the efficient 

encoding process viz; adapt i~ ~ . n~i~e' reduction . 

(iv) The encoder should hav ~ , ftJ~tIJh to support BISS -1 and BISS-E encryption mode. 
The hardware and ~~ r ~ : fP ~ enCryPtion should be provided in all the encoders. 

(v) The encoder ShOUh it'~'ay' \l 'l ra c il i ty to support internal multiplexing of external ASI input 
signal on BNC. ~ II ' tIi\~ . i({ ard w are and software includ ing provision for accepting ASI 
input for m\.llti~ lf. xl k ~ ' Should be provided in all the encoders . 

. "11, . 'It ·' 
(vi) It should ha ~ I m . lJ~i-pass encoding hardware and software. 

I" 
(vii) It sho ~Ir. ' have'lnterface for Remote Control. 

(viii) It S,1ol0 ~~ ' ," ave facility for PSI generation . 

(ix ~ /"i 9 IIIls4 of Video input, it should have option to auto switch to either last freeze frame 
.' 11'11' or pre-recorded video frame/test Pattern . There should however be a facility to 

~ po nfigure 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. 

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

(xi i) There shall have facility for 4 stereo/4 AES aud io with MPEG-1 Layer-II & HE AAC v1 
& v2 5.1 Audio encoding in each encoder. There should also be provision for Dolby 
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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
II at any given point of time. 

(xiii) 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-
2I1TU-BS-1770-3 standard for loudness control. 

(xiv) 

(xv) 

(xvi) 

(xvii) 

(xviii) 

(xix) 

(xx) 

b) 

The Encoder shall have facility for ancillary data like closed captioning with EIA 
608/708, DVB-subtitling, audio descriptor and digital program insertion comQ 'an (with 

SCTE-35 insertion via SCTE-104 triggers without any limitation or up-gradM 'n11t:5y 
way of hardware or software licenses & keys . (I' ~ .I" 

There should have facility to insert ancillary data through IP data port. """ .. "111,1 
f , ,If 

The output of chassis should be MPEG-2 TS over IP on RJ-45 ~ nn~ Q t J , ~nd MPEG-
2 TS on BNC connector either directly mounted on Chassis m l itkf ui ~~ ble adopter. 

" III lv' 
The Encoder should have facility to insert Dynamic Logo for e ch ~ annel. 

'f'J~ lhu" 
In case of failure of main/redundant encoder chain , a4 ~ t>/Ylsual alarm should be 
generated to indicate the failure of main/ redundant el1e~d ~l1 ~ nain. 

Ih. (/' 11 
The encoder should be capable of generatin i ala ~ rn l arlet control signal on GPI port 

for compression chain redundancy and IF red~ , ancy which shall be controlled by 

the IF redundancy switch. ,tt" JV 
The encoder should support 10 bit enco ~l F. \ hl;4:2:2 mode for better video quality. 

Video Inputs I) f. (' 'hI 
Illl, . . h' 

(i) The Encoder shall be capable,. !It al tepting HD/SD-SDI and HD/SD-SDI with , , 
embedded audio Inputs with . ~ I fa · Vity to select between different inputs through 

11 I' 
front panel keys and throuGH

l 
oWser on remote computer. 

'"'lull t 
) 5 . I O' . I ItS c f tt' c ena Iglta npu p ~ ; I lfi~ ons Ik .• 1 I 

51. Parameters ,:U", 1"Specification 
No. 

d'" t'hll)t 
1 Vid . ~ ft ,, 1 f1 ~ I ~~ ~!l" SD-SDI & HD-SDI with embedded audio 

2 seriai ' ~ ~ \rrr ace i) SMPTE 292M/299M, 1485 Mb/s (10 bit) with 

r ' embedded audio. 
,il , ii) SMPTE 259M/272M, 270 Mb/s (10 bit) with embedded 

,et 'tll '",. audio. l 

.ll'·1.\ I\ll! JA:ormat 
ITU(R)-BT.601 & ITU-R BT.709 

.tt1ifl." Connector BNC/HD BNC/Micro BNC/DIN/Mini DIN Female, 75 ohm 

5 Input Level 800 mV p-p nominal +/- 10% 

6 Return Loss ~15 dB from 5 MHz - 1.5 GHzI or 
~10 dB on data rate u£to 1485 Mb£s 

d) TS Inputs Specifications for Re-Muxing in Output: 

I s. No. I Parameter I Specification 
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A IP Input 

1 Type Gigabit Ethernet 

2 MPEG Format MPEG-2 TS over IP (SPTS & 
MPTS) 

3 No. of Bi-directional ports dedicated for IP Minimum 1 no. 
Input 

4 Port Speed 1000 Mbps or better per port , 
it ., 

5 Ethernet Interface 1 000 Base T or better 'It'll'urnl ' 
...h ,. 

6 Ethernet Connector RJ45 ( ,]' 
~h .. tf 

B A511nput 
-., b r,.,' 

1 Format MPEG-2 ~~f~ ~r on BNC 

2 Quantity for ASI Input Minimum l lilllwtJl on BNC/HD 
BNC/Mjrif. h ~ C/DIN/Mini DIN 
Femal ~ : 7q l ohm 

3 Speed . Mi ~rH1 ~ ~fW'~ 00 Mbps 
I' , -IlfliI' 

e) Video Compression Parameters 
Itt. 

51. Parameters 5peCifica ~~~q l 
No. /.1" I' 

" h ll~h' . 
1 Video Resolutions (PAL) F ~'S~~: 

II , P~ X . 7 6 , 
1 ~ 4 ~ 576 , ,,,.h. 

" ~ O x 576 jll"" 
-.tlll "1' For HDTV : 

ill, ,'ttl ~,,. 1920 x 1080, 
Lob",. Ih,1 1440 X 1080 

2 
. ('1111~h .. ,I~ SO MPEG-2 MP@ML, 4:2:0, 8 bit 

i) SO MPEG-2 Hi422P@ML, 4:2:2, 8 bit "i ,Il , t" 
, tttl 'J" ii) SO H.264 MP@L3.0/Hip@L3.0 4:2:0, 8 bit 

. 't",·, iii) SO H.264 Hi422P@L3.0/Hi422PL3.1, 4:2:2, 8 
P fI~ files and Levels bit 
q\ 

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

/": If; 
"I'l II),· I J v) HD H.264 HIP@L4.0 ,4:2:0, 8 bit 

, f'lut· 
1111' vi) HD H.264 HI422P@L4.0 I Hi422P@L4.1 4:2:2, 

10 bit 
"'1 ,.' 
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3 

Video Bit-rate 

4 Temporal Processing 

5 Coding of Interlaced 
Video 

6 Spatial Redundancy 

7 Chrominance Format 

8 Aspect Ratio 

1.5 to 20 Mbps for SO MPEG 2 4:2:2 profile 
depending upon Resolution 
1.5 to 15 Mbps for SO MPEG 2 4:2:0 profile 
depending upon Resolution 

1.0 to 12.5 Mbps for SO MPEG 4 4:2:0 profile 
depending upon Resolution 
1.0 to 25 Mbps for SO MPEG 4 4:2 :2, profile 
depending upon Resolution /'" ,f 

3.0 to 20 Mbps for HD MPEG 4 4:2:0, p ql ~ J 

depending upon Resolution ( I .I.' 
3.0 to 80 Mbps for HD MPEG 4 4:2 , 'hlPfofile 
de endin u on Resolution It "" 
Dynamic GOP structure ~o IIsuch as 
IP,IBP,IBBP,IBBBP etc. ,1tl Il,i 

I 11, ' 
Adaptive field & frame Prg e ~ i" pg support 

if" , 

/., 
f) Embedded Serial Digital Audio In;put ~ 

SI. Parameters 

No. 

1 Serial Interface SMPTE 299 M, 1485 Mbps, 270 

2 Format 

3 Connector 

No. 

1 i) MPEG-1 layer II 

3 

ii) HE AAC(MPEG 4)v1 & v2 5.1 audio 
iii) Dolby Digital 5.1 AC-3 audio 
iv Dolb Di ital Plus 5.1 E-AC-3 audio 

.,' Audio decoding Dolby Digital 5.1 AC-3 audio 
Method Dolby Digital Plus 5.1 audio 

Dolb E 
Audio 
through 

Pass Dolby Digital 5.1 AC-3 audio 
Dolby AC-3 digital plus 5.1 AC-3 audio 
Dolby E 
Linear PCM 
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4 Data rate i) 64-192 kbps (MPEG-1, layer II) 
ii) 32-72 kbps (MPEG-4, HE MC v1 audio encoding) 
iii) 16-48 kbps (MPEG-4, HE MC v2 audio encoding) 
iv) 224-640kbitls (Dolby Digital 5.1 audio encoding) 
v)192-640kbitls (Dolb~ Digital Plus 5.1 audio encoding) 

h) Encoder Output 

SI. No, Parameter Specification It ,,,:Lu .. . 
1(a) Format MPEG-2 TS over IP t l' '("t', 

1 . 

1(b) No. of Bi-directional ports Minimum 1 no. per chassis "'" (1llll," 
dedicated for IP output 1I . .t' 'l; 

1 (c) Port Speed 1000 Mbps or bette t rl~fI~~ 'IJ1' 

1(d) Ethernet Interface 1000 Base T or be ~h llll:~b.f 

1(e) Ethernet Connector Type RJ 45 ,II". "hUJ#' 
,,, l 

2(a) Format MPEG-2 T~ J,,?~8n~ SI 
1--" , 

2(b) Output 2 no,tf.er l r h \ a§Bi~ (min) 
,I " 

2(c) Speed Minim ' l!I~ 1 1 00 Mbps 
I " 

2(d) Connector Type '( :~ /HD BNC/Micro BNC/DIN/Mini DIN 
" (f e ale ,75 ohm 

II h f " ~h' 

i) Control i,t:' , ,11th 't', 
SI. No, Parameter "'" :~'J' ,... \'u' 

Specification 

1 Control port IlJl.fl_, Min. 1 no. 10/100/1000 
,'l"lh!""- port (RJ 45) ,\, ,fl. I 

"'II "\1 ., ,.hlll h" 

j) Hardware of Serv . ~ 'n, 'ase of software compression solution 
,n"l I ill 

Base-T Ethernet 

A) General Ftf td~ ' )t" 
I. CPU/Chipset ll tDf server should have facility to enable an environment where 

applic J ~ I ~ >ns can run within their own space, protected from all other software on the 

sy ~ ~ . ")1" 

Ji/.":C wphiPset of server should have security feature that can reduce exposure to 
,'tft,,( ~ iruses and malicious-code attacks and prevent harmful software from executing and 

tlpropagating on the server or network. 
I 

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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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: 
·11. 

51. No. Parameter ~pecification /"1/ ':'iji,:'" 
A Performance of Central Processing Unit .n, "h"d' 

1 No. of Core 18 (Min .) per CPU It /'\hl 
2 No. of Thread 36 ( Min.) per CPU/lllt,l,'"II) h" 

3 Processor Base Frequency 2.10 GHz or bettE!hh, ·'IIh •• " 
4 No. of CPU Two or more I. "h' 

B Memory Specification ... ·!I· .'''"'' 
5 RAM DDR4. 64,oG,Biifli'more 

6 Storage Memory SSQ:'" ;:!~9 . ,i GB 
C.clnfig\!Jra m ' ~ 

(Min .) in Raid 

C Operating System "llh, • 

7 Operating system "I ~ I l-inux ." 

D Ethernet Network "Ih. "11" 

I 

1 

8 No. of Ports (Duplex) in server ' , II· il II) Two nos. of 1 Gigabit port for Input or 
'II II more I" I"" , ,II I I ii)Two nos. of 1 Gigabit port for Output or 

hl, '1'" more 
, .... IIhl 

iii) T.wo nos. of 1 Gigabit port for illl,l"l 
.• 11 11 .,.' Management & Control 

,II, " ," II' iv)Two nos. of 1 Gigabit port for Ancillary 
/,"Ih, .1111' services 

E PCI slot .11. "h,",1 
9 PCI ~Ipt ,11\ "'11' 2 nos. or more 

F OperaMliIg 8ir~ironment 

10 Op l watin~ jI' r emperature +10 to +35 O( 

11 H~\a1idity 10% to 90% non-condensing 
" "11 :" 

.to, I 'I 
l' it. 4 

5.2.:3 /'1 •• s~ellite Modulator 
' ""\1111' 

a) " Jrssential Features: , 

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

ii) It should provide IF output (70 :!: 18 MHz) as per DVB-S and DVB-S2 standards' 
modulation schemes based on the user requirement. 
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iii) 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 10 

(DVB-CID) requirement. 

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

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

. '" 'I IF redundancy sWitch. tIl, ulIl" 

vii) In case of failure of main/ redundant modulator, audio/visual alarm f gW O ~ ' ~ ~ ' be 

generated to indicate the failure of main/ redundant modulator. ,'lh, '1IU" 

viii) 

ix) 

The offered Modulator should have facility to insert opportunisti " da ~fl lt' . f{)H 
The offered Modulators should have facility to take ASI in ~ rdLgh BNC port 

" ." 
x) 

and MPEG2 TS over IP input through IP data port. I ' I", 

All the requisite drivers, software and licenses requ1.e h .a ~ meeting the DO 

specifications must necessarily be pre-loaded and <t,\~ ~ i~ ed by the OEM before 

supplying equipment to DO. ",t. k' ,I 

b) Technical Specifications: 
" 

'. tlUlI ,.f llt( to 

SI. No. Parameter ;1" Specifications 

I. ASllnputs .'llt 'I,.", 
.. "h •. J 

1 Compliance Ill, iltl)JS Document A010 rev. 1, May 1997: 
iliit " ,Section 4.4 

2 Byte stuffing modes htth,".'t'" Byte and single packet burst mode. 

3 Connector 

II. IP Input Data p . ~ I ~ , £ W. ~ t;\r;i1 aIIP to ASI converter is not acceptable.} 

1 Input data for r ~ ~ h ; III' MPEG-2 TS over IP 

2 Ethernet jJlllt erla ~ 1000 base T 
, ,11 'l1h, 

3 

III. Fo~"rd E ~~ br Correction and Modulation Scheme as per DV8-S standard 

1 . '. ~ I~ t j PleX Adaptation As per ETSI EN 300 421 (DVB-S) 
,If IlL ' 

,I .: ~ ~n Ener~lY Dispersal 

"tilt ,,), "h, "Outer Coding 

~ l'h" Interleaving Depth 

4 . Inner coding 

5 Spectrum Roll off factor 

6 Modulation 

7 Transmission rates 

Reed-Solomon (204,188,T=8) 

12 

QPSK : Convolution R=1/2 , 2/3 , 3 14 , 5/6 or 
7/8 

20%, 25 % and 35% selectable 

QPSK 

variable , 1.0 to 45.0 M symbolls (min .) 
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IV. Forward Error Correction and Modulation Scheme as per DV8-S2 standard 

1 Multiplex Adaptation and As per EN 302 307 (DVB-S2) 
Energy Dispersal 

2 Modulation QPSK, 8PSK 

3 Modulation mode Should be capable of emitting signals on the 
fol lowing mode 

1. Backward compatible mode ( DVB-S/ 
DVB-S2 one at a time) Ill, " , 
2. Constant Coding and M . mfl'on 
mode (CCMl ('l' I J" 

4 Outer Coding BCH t'hh:~hll'J' 
5 Inner coding LDPC I ~ 'fill, 11,/" 

R= 1/2, 3/5, 2/3, 3/ ~ ! ~ 5Yp, 8/9, 9/10 (for 
DVB-S2, QPSK) , ,.1" I,ll 

R= 3/5, 2/3, 3/4, 5/ t 8 ~ b : 9/10 (for DVB-S2, 
8PSK) (:,J> I ttl 

6 Spectrum Roll off factor 5%, 1 0%, " ~~% IJ"' 20% , 
se l ectq ~ le f1( J 

25% and 35% 

7 Transmission rates Var i a 1k~I ~ ~ \ 'O 'fO' 45 M symbol/sec (min .) 

V. IF output Interface Specifications 
Il'lb '~t~" 

1 Output Frequency Range .,7.P ' ~( V' 18 MHz 

2 Output Impedance ,. I 
' t.~ I ~ hms unbalanced 

lith hI 

3 Connector , . Il',:~" I'BNC, female 

4 Output Return Loss " ~ttl :~I' 
,", tlu' 

15 dB (min.) 

5 Output Level Rang ~ h\u~:: :~1 -20 dBm to 0 dBm 

6 Level Step S j~ ] ;4'1".)ll f 0.2 dB max. 

7 Spurious out~ t U m ", S; -55 dBc/4 kHz at 0 dBm output power 
,Ult, hu.' level in Band. 

I .'i It"~ or 
All'h:, '.)".' S; -60 dBm outside Band 

8 ~ji nthe &Jz er Phase Noise IESS-308/309 compliant or better 

9 ,.,t ~ ;~~ / mode Selectable 

~ (} 'll It I ',_ hh 
,1Joise floor (No/ C) < -120 dBc/Hz 

'I I · 'V~ " Internal 10 MHz clock & Synchronization 

1 ;,. Frequency stability with respect <+2.5ppm over O°C to 50°C 
to temperature 

5.2.4 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) Essential Features: 

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

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

(iii) In case of failure of main / redundant chain , audio or visual alarm shoul be 
generated to indicate the failure of main/ redundant chain. ,'tlh "

J 
' 

(iv) 

(v) 

(vi) 

(vii) 

.'1 JIll!" 
The offered IF redundancy switch should have dual redundant power supp j~ . ~ I, ... 
Facil ity for automatic, Manual and remote (through web interface) s ' d of the 
modulators should be available through the IF Switch . " l hI 

jilL ,lilt 'b' 
The switch should have high reliability , robustness and sh ~ la I e f professional 
type. . , •• 11,,'1"/ 

All the requisite drivers, software and licenses r eq uif.~ lhfJ I' meeting the DO 
specifications must necessarily be pre-loaded and con llQ u [~ d by the OEM before 
supplying equipment to DO. h l:~J' II 

," I,' 
b) Technical Specifications ," '\ law I 

,I II " \ Ih!' 
SI. Parameter SpEj iji ficatio ~~ . , 
No. I I'lt. . 

i) Operating frequency range 5 ~ ' !Jt tl ~~ ' tI/I Hz 
,I 

ii) Insertion loss j" '111
3hdB 

h •. , 
iii) Isolation lu: "11", I' i f 

a) Input to input "h. ttthi 
j ,dllt, 

45dB min 

b) input to output .. I\'lt"·,,,,1 50dB min 

iv) Input return l~~ l:"th i 13 dB min 

v) Output r: , \~f.1f l h9f~ 13 dB min 

vi) IF l ~c n ~lt~H V BNC/ SMA type 

vii) I ~ pe ~ ce 75 Ohms 

viii) t ~~ mote control RS232 or RS422/485 or RJ 45 .. ,' tl T 
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5.3 Technical Specifications for RF Chain 

The RF Chain consists of the following equipment. 

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

b) RF Redundancy Switch for U/C Redundancy (external or internal). 

c) 

d) 

2: 1 RF Combiner. 

1:2 RF Splitter. " 1ft ' 
Output of IF Redundancy Switch will be connected to the input of UpconverterJ1li n 11 
redundancy configuration through IF Splitter. Output of RF Redundancy Swi c ! 't'J r be 
combined with output of existing RF Redundancy Switch through 2:1 RF co ~ 'n ~ I t§ nd will 
be fed to the existing HPAs using RF Splitter. I', , 1,., 

/'111 "flttt i lJl 5.3.1 C-Band Up-converter: "tl
l 

t'l ) 

A. Essential Features: ,.1'1 h,' 
fl tl,' 

a) The offered RF Redundancy Switch (in case of external Rij', e II ~ancy Switch) must 

be from the OEM of the offered upconverter or endor~~~ r ~ t~orised by the OEM of 

offered upconverter to ensure compatibility of the offere~ f R F" redundancy switch with the 
offered upconverter. ,("1 ;... till' 

, 1 '11 
b) In case of failure of main Up-converter, the RF Re , I:ldancy Switch should be able to 

provide RF signal output from redundant Up ~ q ,vertet. 

c) In case of failure of main/redundant UR-cO eae'(alarm should be generated to indicate 
the failure of main/ redundant Up-convb e1r"" u,1t ,. . 

d) If the offered C band Up-convertor~ l a re ,aving built in redundancy controller then the 
built in redundancy controller s ' ul ~ IJ lI'f1eet the technical specification mentioned at 
clause no. 5.3.2. ",1, 'hi 

IItllII l 

B Technical Specifications ·,·'t, ' II " . 
;n', ", I It. 

SI. Parameters ' ;:Jll\ "(h," Specifications 

No. t~, 'Ilf 
(i) Input Fregu~ U~ tll~lu", 70 MHz ± 18 MHz 

.,' I " 

(ii) Output 'F ~ij~ ~ \tle y range 5.85 GHz to 6.425 GHz 

(iii) Fre~ ~~ ncy ;JSteps Size Synthesized 125 KHz 
,'1 

(iv) Ft; g~ . eficy Stability ± 1x 10-0 over 0 to 50°C 
,/h. 

" , 'lhu,1 
. , ,' ~~~ { Input return loss 18 dB'minimum 

(vif:fJ 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.) 
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(xi) Amplitude responsel 
Gain Flatness 

(xii) Gain Adjustment step 
size 

(xiii) Phase Noise 

(xiv) Spurious 

(xv) Input Connector 

(xvi) Output Connector 

(xvii) Remote Control 

5.3.2 RF Redundancy Switch: 

± 1.0 dB per 36 MHz (Max) 

0.2 dB (Max) 

lESS 308/309 compliant or better 

-60 dBc at 0 dBm output carrier 
related or better 
-70 dBm Non carrier related or better 

BNC(F) 

N Type(F)1 SMA(F) 

RS232 or RS422/485 or RJ 45 or any 

other port. This should Ilj b ~ . 

connectable to LAN using r~ ll\~ 1 e~ 
format converters. "I'h, ,t. 

tl JII 
,"'" hlllii 
f l I ,.1". tlul" 

Essential Features: l/h. t(' ,I A. 

(i) 
.' h IlIlI 

Built-in RF Redundancy controller or external RF" tlundancy switch for Up-converters 

in 1 +1 redundant configuration . I' 'J'" , ~I, . 
(ii) The offered RF Redundancy Switch (in case ' F ~ternal RF Redundancy Switch) must 

be from the OEM of the offered u~ p o ~y~~r ' ~ r endorsed by the OEM of offered 
upconverter to ensure compatibility of t ~~ O fffilf~ d RF redundancy switch with the offered 
upconverter. ,r ttl" 

\ f' I ~" 
(iii) The switch should be able to ao ~ Dt , ~ larm signal from both main and redundant Up-

rt ,,1, 'Ill 
conve er. (1f".'I, 

(iv) In case of failure of . main )J.p~~v erter , the RF , Redund~ncy switch (In case of external 
RF Redundancy SWlte J I, S ~HJM J be able to provide RF signal output from redundant Up-

converter. f "'If 
(v) Facility for Auton )ij t n~\ l ~H~ ual and Remote switching should be available. 

(vi) In case of fMh~f. e ( f,' main 1 redundant Up-converter, alarm should be generated to 
indicate the failu ~ ' bf mainl redundant Up-converter. 

(vii) The sWit d~ : ~hOUld have high reliability and should be of professional type. 
/.lIlt ~ " 

B. T.ech ~ ic ~ 1 pecifications: 
.,' It 

Bt, , ~b: Parameters Specifications 

'I~ t~) Operating Frequency Range 5.85 GHz to 6.425 GHz 

(ii) Insertion loss ~ 0.5 dB 

(iii) Isolation 60 dB or better 

(iv) Input return loss 13 dB min 

(v) Output return loss 13 dB min 

(vi) RF InpuUOutput Connector SMAIN-Type 
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(vii) Impedance 50 Ohm 

(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 Provi J~ ,iLsing 
HO/SO-SOI/ASI router, RF patch panel , IROs, 70 MHz to L band Up-convE?tt ~ r ~6 wn 
converter, Test Loop Translator (TL T) and AudioNideo monitors. The Mon ~ ~ r ll 9 1 ~ ystem 
consists of following three parts: t; ""hl 

a) Input Monitoring: The input HO/SO-SOI (Audio Embedded) signal
t 
dhij f ~ 1 e! ' HO/SO-SOI 

sources co~ing through digit~1 ~ideo . cables will be monitored witt( rttVI ~O ' monitor and 8 
channel audIo bar graph monItoring vIa HO/SO-SOI/ASI router. f, ',., 

b) Downlink Monitoring: The input signal coming from 7.3 - 7.6 f ~ J' ~~ via LNA and down 
converter will be routed through RF Patch panel and fed t(J I~ IR I ~ ith L band input). The 
Output of IRO will be monitored with 9" video mon j t o t ~ a . ~ • . channel audio bar graph 
monitoring via HO/SO-SOI/ASI router. ,;(fll,(h. II 

c) Confidence Monitoring: Confidence Monitor·r.g sys em should have provisions for 
monitoring outputs from Encoders, Modulators: l!J~ f converter and HPAs. It consists of 70 
MHz to L-Band Up-converter, TL T (C-Band ~ Ii ~ to te-Band) , IRO (with L-Band input) , IRO 
(with ASI input), IF and RF Patch Panel a ~~ ~l ~ ' ~ rm Monitor . 

. l .. 
The technical specifications of S0rlJ~ lt g f t ~ major equipment of monitoring measuring 

systems are given below: hl'l II)),. 

5.4.1 17" Wide Screen MUlti-FOr1 "' ~t J ~ D-TFT Colour Video Monitor 
. . Al, " 1" 

A. Essential Features. It, ,eftl 'h,' 
i) The offered monito ~ l ~ I ~ incorporate high intensity, high contrast wide screen 

ii) 

17"(nominal), wide l" e ng angle LCD Panel to view stable images from various 
angles: bqth S' ~~ ally and vertically, with no reduction in picture contrast, 
brightness t ~ ,ei lotir saturation . 

The LCI? pa ~~r ~f the offered monitor should either have resolutions of 1920x1080 
pixels Ii 16:9 aspect ratio. The offered monitor should support 16:9 and 4:3 aspect 
rati'@slR' I he video signal. The monitor should also support 1920X1080/501 (HO) and 

",1'72 )<.5'f6/501 (SO) video formats . f \ dUf' 

ili ~ "'( ' 'CO colour monitor should accept SO and HO SOl input (detected automatically) as 

iv) 

l'}Nell as analog composite video input. 
I 

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 1 O-bit signa l 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 LCO 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 SOl 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 facilitpting 

viewing of fast moving picture like sports events without any delay. 1"11
11
'1.""., 

xi) It should support colour calibration/alignment utilities. (" 1
1
'1.' 

xii) It should be possible for the user to select the industry standard colo ~ 1 \~It1~e rature 
through menu for matching colours and gradation of the monitor. I I i ,h' 

,III ", lit III 
xiii) It should also have gamma compensation as of broadcast-stMdaIl/\IC"T monitors. 

,~hh h,' 
xiv) It should have HN delay function and blue only & monochrOIllF. n'1~e . 

xv) The LCD panel should be coated with Anti-Reflection prgt ~ ti ~ ' N'I~yer to provide high 
transmission rate of the internal light source and to k~p l ~e j reflection from ambient 
light to a minimum. ..,., II" ,I 

I': '), 11111 
xvi) The monitor should have an external remote ·CtJQ ,tol capability via Ethernet, serial or 

similar interface. 'I 1'1'" 
. I, ' 

xvii) The monitor should be light weight, rObust ~II ~ OJllPact and rack mountable. It should 
have front panel controls to control, th~ ( lilRja~ parameters like brightness, contrast, 
color saturation etc. ,III III' 

xviii) The offered monitor should fUll,t\id '; W ! t l ~ " standard AC 230 V, 50 Hz power supply or 
on DC supply. Power adapter- ~~y:red for DC operations as recommended by the 
OEM of the LCD monitor al or,;~ ' Ifj I ~H required cables should also be supplied. 

xix) The offered monitor s~R dllt l, t!tf ' rack mountable and hence necessary 19" mounting 
brackets should be . gliu"\ · p",,~ . I 

"'111\1 '''Ij 
B. Technical specificat~ns, h ' 

1111. III' 
Sr. No. para ~ ete . l') li "11" Specification 

. ,1 h., ' III,,: 

i) DisPla~e 17" diagonally (nominal) 

ii) Iilij , ~~ system a-Si TFT active matrix 

.... !ii) ( 11solution 1920 x 1080 pixels or better 

• . 1~ -"" Colour reproduction 16.7 million or better I h:' v) 

"~ py 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 
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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 (i) HO/ SO SOl : 2 or more HO SOl 
SMPTE 292 in BNC, 1.485Gb/s, 0.8V pp 
across 75 ohms (1080/501) and SO SOl 
SMPTE 259 in BNC, 270Mb/s, 0.8V pp 
across 75 ohms, auto detection 

• 
(ii) Analog: 1 or more Composite I 
(PAL) in BNC, 1 V pop across 75 oh I 
and Component in BNC across 75 oh rln~. II 

xii) Audio Inputs Mini jack/RCA ,II,"'I'I!:: "'1 .... 
xiii) Video Outputs (i) HO/ SO SOl : 1 or ( ftI ~ , ~Et ·· SOl 

SMPTE 292 in BNC, 1.48 . ~~~ 1 ,I B. 8V pp 
across 75 ohms (1 080/5p,J) ~ r 1 or more 
SOl SMPTE 259 in B~€ 'll ll OMb/s, 0.8V 
ppacross 75 obm's a b~~ loop through of 
selected input'I", ,I', 

(ii) An~Og O ~ ~ or more Composite 
(PAL) in I ' C, l ' pop across 75 ohms 

and CO~ ~Wt I'l nt in BNC across 75 ohms 
loop thl/(' b! 

xiv) Audio Outputs MiI ~ i " ~ ~ f.~ I' / RCA (L & R land built-in 
sake ' 

xv) Control I/O ,I 

~~ , r, 1 (RS 232/422/485)/EtherneU 
.,1 ~ 

xvi) Power Consumptio~ 'h, III~" ~80W 

xvii) Weight A'I Alii ,;III' :57 Kg (without stand and other 
",llh. h,' accessories). 

It ,,' 
,1'1111 lhll" 

5.4.2 Dual 9:, HIl1ISD SOl Colour Video Monitor 
. I 'TI" " 

A. Essential Fea ~fl s:-

i) The vid~ " '& audio monitor should have ability to monitor both audio & video from 
selectablff ~ 0/S0 - S01 (video & embedded audio) and composite analog video source. 

ii ) I, ~~ al li ' fI ~ diO inputs should also be available for use with analog video monitoring. 
,If I j." 

iii) • nitor should have TFT / LCD display of size dual 9" (nominal) diagonal. 
I" 

iv) Rack adaptor unit should also be offered for mounting dual 9" video monitors in a 
standard 19" rack. 

v) It should have audio monitoring along-with bar-graph display facility. 

vi) It should have direct control for brightness, contrast, Colour & input selection. 

vii ) It should have low power consumption . 

B. Technical Specifications:-
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51. 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 1920X 1080 or more 
,/ 

6 Colour reproduction 16 millions or better ,lIlt j' 
"tllIlI~'" 

7 Contrast Ratio 750 : 1 or more ,""'tV 
h. J I 

8 Viewing Angle 170 degree horizontal , 170 degree ve 1!~~1 h:~ltw 

9 Brightness 350 cd/m
L 

min ," ,ttt./lll'l th" 
10 Video Inputs SDI Input: 1 or more in HD/Sq ~ ~l\lwrfh embedded 

audio) in BNC 0.8 V acros ~ 1 7 Jlbhms with loop 
through output. (!It hll'-

Analog Input: 1 or m r , I': • bosite (PAL) in BNC, 
II ;' 

1V across 75 o ~~ s : (11U1' 
.f h 

11 Analog Audio Input 1 Analog stereo ~~tr . A Jack/Phone Jack! Mini Jack) 
h.,' 

.'tl " "1, , , 
5.4.3 8 channel Audio Monitor with Bar-graJi ,& liternal speakers. 

(I Ill, ,II 
A. Essential Features: IIlll" I "I 

i) High quality auto sensing 3G/HD/ ,D! ~J , ~ ulti-channel audio monitoring system. 

ii) It should have high quality intemal ~ ~reo loudspeakers. 
1\(1 •• 11 I 

iii) 8 channel monitoring with a ihty,. 0 monitor any channel on either speaker, including 

combinations & groupd '1 ,tl"l ll' 
" III hI 

iv) 53 segment tri-color l ~ DI ~ creen bar graph display. 
',In t 1f,1 

v) Headphone o ~ tPL1 W oud speaker mute. 
I if ' 

vi) Dolby E, Doi I R i ~ ltal and Dolby Digital Plus decoding from HD SDI and AES signal 
sources. !l'" 

,f' . 

vii) Multi-chef el outputs for external stereo or 5.1 loudspeaker system integration . 
• ,tlll t,' 

viii) ,F.ifOn a el' controls for any combination of up to 8 channels. 
f . hw' 

i)t) ll ~ r'~mium quality drivers and power amplifier. 

x) E' ~E3 l1ent frequency response and low distortion . 

xi) It must have premium quality drivers and power amplifiers. 

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

B. Technical Specifications: 

I ~~. I Parameters I 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 : XL RID-type (with breakout cables 
for XLR) 

, I 

Balanced AES/EBU . XL RID-type (wit ~ 

breakout cables for XLR) ,t'h 't 
Unbalanced AES : BNC 75 Ohms flo , 'h1 
3G/HD/SD-SDI re-clocked : BNC 75 ' ~ 1 11f~~ \ t "I 

4 Computer Interface RS-485/RS 232/RJ-45 "'ll 'It, I 
J" Illl. h,' 

5 Sample rate for 48KHz 1'1 ~lJ tlJ. thu,1 
Digital input l .I 

6 Analogue O/P ,ft) •. ~tUlJJ 

a) Frequ~ncy ±1 dB (20Hz to 20K ~ l } t ~ 'i;~I) 
Response , .~tlt I'''' 
b) Noise + THO Better than -60dB W ' ~ ~ 4. tTlaX O/P 

7 Peak acoustic output 100 dB SPL ,tt(." 

at 2 feet ,til. 'lb,' 
8 Mount 19" rackl md Lg~ ~~ J11 

' Ji~ I I 
.. 'tl 

( 1
1 'Iv . ,I', ' 

5.4.4 High Quality Digital Audio A it i- ,p'eaker 
,.1, h,1 

A. Essential Features: 'n,llIIt 

I 

'.'It _",1 
i) The offered ampli- ~ eSl ~~ r nould have wide dynamic range, low distortion , flat 

frequency response q ~ t ri~ t1 SPL capability. 

ii) The offered ampli1 p. . r should have two way speaker system consisting of a woofer 

and a tweet f . I t l ~ h 8 u i J d be a bi-amplified active monitor system. 
,.t I 1\ . 

iii) It should ha !tt , ~ : 'Low Frequency Transducer (woofer) and approximately 1" High 

Frequen CjfY Tran ducer (tweeter). 
,Ill, . 

f,t'l\'t 't·,· 
i) ," tr- h d tl tra ~ sducersl drivers should be magnetically shielded for exceptional transient 
Ai, r~ sp d" J ~ e and superb power handling. There should be no interference when these 

11 ~IP Pli - speakers are placed in the close proximity of other audio and video equipment 
es pecially 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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vii) The ampli-speaker should disperse sound across the frequency spectrum evenly and 
consistently along the horizontal and vertical window of consistency. 

vii i) It should be possible to network multiple ampli-speakers to control their various 
parameters such as volume, equalizersl filters etc. It should also be possible to 
calibrate various parameters of the ampli-speaker in accordance with the acoustic 
environment. Necessary hardware and software required for this purpose must also be 

included in the offer. 

ix) The ampli-speaker should have volume control arrangements for s ~ ~ Ione 
operations. It should also indicate signal overloading. ",1m ~JJ ' 

,_ttl tv 
x) The ampli-speaker should employ Digital Signal Processing (DSP). I, ~ I 

,"1 "lll,1 
xi) The offered ampli-speaker should accept balanced analog audio on 3- il i ~ ·. ~ R female 

connector. It should also accept balanced AES/EBU digital audJ i q \lx,r3-pin XLR 
female connector. Ah

l 
Ill, ; 

,) I .. ' 
xii) The offered ampli-speaker should be suitable for horizontal an ~ ,f ve ical mounting . 

• ,111' '".
1 

xiii) The offered ampli-speaker should also be capable of ceilin ~. ' W ~ 1 and stand mountings. 

8 T h· 1ST f "It" f'IUI' ec mca peci Ica Ions: lh. Il~" J 
SI. No. PARAMETER PERFORM ~~~ E '1lJ. 

1 INPUTS Ittill• 
'~JV 

1.1 Digital Audio Input AES ;'~ B cr ll./ 24 bit, 

tKLFb " 'Ilt' . 
1.2 Analogue Audio Input !t ~ ! ~lftrlhe d on XLR 

, ,It ti np ~ln mpedance 
2 DRIVERS 1'('" "~l" 

,.l\ } ,I 

2.1 Bass (woofer) ,,,,,II') 
"'h, '41" 

8 inch 

2.2 Treble (TweSt ~ r r (I'1 :,11' 
,II: Ih' 

approx. 1 inch 

3 FREQUENC ~ "If' 
J ~ , ~ S fitii , NSE 

3.1 LO ~~' l ft~ l ~ frequency :: 43 Hz 

3.2 j ~ l!>per · dutoff F req uency ~ 20 KHz 

4 /,d . 1 ~ ~LlFIER POWER 

/ 4. 1 'ltlt ,1 9ass (woofer) 150 Watts or better 
• h. II.. 

·'1 ~ 1 2 . I,' 
Treble (tweeter) 70 Watts or better 

4.3 Gain X 1, 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 .:: 15 Kg 

8 NETWORKING Via RJ 45 port .flt f 
t"t~mlll" 

,"II ~v 

5.4.5 Integrated Receiver Decoder (IRD) f'.lbl'ItUf'~ 
. t. t "h' 

A. Essential Features: II, ,ntt, 'll.' 
i) The professional IROs should receive ASI and L band input s J~R~~ ' f.\n provide analog 

base band (Video and audio) , digital SO-SOl , SO-SOl (W ~ ~ " { ~mbedded audio , 

AES/EBU , HO-SOI, HO-SOI with Embedded audio, ASI OlJtpl1\§,a'nd MPEG-2 TS over 

IP output with multiple services filtering facility. '\/ ,I 
f"l.' '1m' 

ii) IRO should be able to carry out multi service filter,iillg ~ ; l ~ output port. 
f . llm" 

iii) IRO should have a front panel display to ente ~ J ~ dit all the parameters for a perfect 

reception of the signals. . tt".· 
,41, ' 

iv) There should be at least one vacant slot :J. ~lot) for conditional Access System for 

descrambling all MPEG-2 & MPEG 4 a d ' m}/ ~ ' S & OVB S2 services. 
il )"tf 

v) There shall be a provision for obs ~ 'Ji1gl ~ER & signal level or C/N & C/N margin or 

Eb/No & Link Margin for OVB-S . ode !b'f operation and PER & signal level or C/N & 

C/N margin or Es/No & Link Ma ~ in or OVB-S2 mode of operation on the front display 
panel. /,h, Ih' 

1'111.11 

vi) IRO should be able to des ~~ mb e BISS mode 1 and BISS-E signals. 
Itl . ,'llb. _ It' 

vii) There should be dir ~q l deel>mpression of ASI to SOl i.e. not through analog to Digital 

conversion . I'~ ,b' 
('th 'hu· 

viii) The IRO s ~ ou !Q ' oe ' ~ le to store at least 10 preset configurations in its memory. 

ix) IRO sho~ i~ " ~} "facility to decode opportun istic data and pass ancillary data like 

closed y.aptiorW 'g EIA 608/708 , OVB-Teletext, OVB- subtitle , OPI SCTE-35 etc. 

x) It sho df~ t j ,e possible to configure and monitor the IRO through Control Computer. 
"lftlt ~' 

xi) ,,-" IR sli,buld have facility to down convert HO-SOI to SO-SOl O/P . 
• f 't lu

ti 

B ~ lq ~c hnical Specifications: 

SI. ':P'arameters I Specifications 
No. 

I. ASI input Parameter 

1 Format 1 MPEG-2 OVB-ASI on BNC 

II. RF input Parameter 

1 Input Frequency Range 1950 - 2150 MHz 
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2 No. of Inputs 2 

3 Tuning Step Size 125 kHz, Max. 

4 Satellite Frequency Band C- Band & Ku-Band , Selectable 

5 Input Impedance 75 Ohms 

6 Input Connector F Type female 

7 Input Power Range -30 to -65 dBm per carrier 
,Ill 

8 Image Rejection >30 dB 
1U 

9 Input Return Loss 9 dB, Min. 
flh I"n I 

10 Noise Figure 15 dB, Max. t"l~h' ,Ut. .i 

11 AFC Tuning Range ± 5 MHz , I ·~t'tr "'I ... 
I 'h, 'h, I 

12 De-Modulation Method DVB-S QPSK, Q~'~ ;~ W 'w 
DVB-S2 QPSK and 8PSK ~ ation 

13 Variable Symbol Rates 1.0 to 40 M symbollsec fO ~ , f) ~ ~-S 
1.0 to 40 M symbol/se,c., br.l!J I B-S2 

14 Convolution Inner FEC R= ~ , 2/3 , %, ~ ft3 " ' h /8 h '~V B-S , QPSK), 
selectable R= ~ , 3/5 , 2/3',· ~ ,/a/5, 5/6 , 8/9 , 9/10 (DVB-

S2, QPS~ 'i,f' 
R= 3/5 , 2 g" %, 5/6 , 8/9 , 9/10 ( DVB-S2, 
8PSK) "{h. ',,.. 

15 I F Filter Bandwidth Aut &~ a ~i~ I ~~ lection (dependent on Symbol 
Rat~ r "h., ." 

III. Audio and Video DecompreS j\! ~ ~ I ~, ~rameters: 

1 Video Resolution (X' P~r I IS DTV : 
resolutions shall be cap ~ 1 ! J 20 x 576 , 704 x 576, 544 x 576, 480 x 576 

of I, P & B frame j ~ e s di / "For HDTV : 
other standard . r ~ f . n 1920 x 1080, 1440 X1 080 
should be selectabl ~ fiJI' 

2 Video Decompr r ~ ttif" l sr ype a) SO MPEG-2 MP@ML, 4:2:0, 8 bit 
(,it l" b) SO MPEG-2 Hi422P@ML, 4:2:2, 8 bit .'( t" 'ltv' 

',,),., c) SO H.264 MP@L3.0/Hip@L3.0 4:2:0, 8 

r ' bit 

A, d) SO H.264 Hi422P@L3.0/Hi422PL3.1 , 
f,ifll't 'l-'- 4:2:2, 8 bit 

" 
l. I, J e) SO H.264 Hi4:2:2P@L3.1 , 4:2:2, 10 bit 

" ). lillI" 
All, I • f) HD H.264 HIP@L4.0 ,4:2:0, 8 bit 

~}J" g) HD H.264 HI422P@L4.0 I 
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-II audio 

ii) HE AAC( MPEG 4) v1 & v2 5.1 Audio 
iii) Dolby Digital (AC-3) 5. 1 audio 
iv) Dolby Digital plus 5.1 (E-AC-3) (Pass 

through) 

v) Linear PCM (Pass-through) 
vi ) Dolby E (Pass through) 

IV. Transport Stream O/P: 

" 1 Format i) MPEG-2 TS over ASI on BNC ,'\ l 

ii) MPEG-2 TS over IP on Ethernet wit; H 
service filtering facility includi ~ • 
opportunistic data. (""1l.,1! 

2 Quantity i) Minimum one no. on B~ ~~ ll(I', 1111' 
ii) Min imum one no. on R ~ 'l I 

V. Video Output Specifications (utt'hl·,a,' 

1 Connector Type BNC (75 Ohm) ,.1", 'lhUf' 
l',' ) 

2 Video Output Format Composite video, SD- / S O;j'~ ll1 d ' HD-SDI 
... I' 

3 Video Outputs Composite V i d ll~~~! l tP 't!Jt J ~ ne No. 
HD/SD-SDI Ou ' - Two Nos. 

4 Analog Video OIP Level 1.0 V p-p tit;. 5% '111" 

5 SD-SDI and HD-SDI OIP SMPTE ?a~~~ ~ t 485 Mbps 
Serial Interface SM Ii1 TE f ~ 9,1\41.:. 10 bit) 270 Mbps 

6 SD-SDI with Embedded SM ~ifl~?q}~ M 
Audio II.'. tt' 

7 HD-SDI with Embedded i jJ ~~"' £ 299 M 
Audio (,I lui 

Iftl 

8 Digital Video OIP Level ,Ill 'JI~ ,JjOO mV p-p for SDI As per ITU-R BT.601 

h., ,.Ih, l't,f (part A) 

9 Gen lock Input /1,\, '\It., 
'h' 

One 

VI. Digital Aud,io 9~tC,~ t u Specifications 

1 Output Forf\t'ff'(lttl" ,,- i) AES/EBU or AES-3 id 

III, ' ii) HE AAC( MPEG 4) v1 & v2 5.1 Audio 

." ,I' iii ) Dolby Digital (AC-3) 5.1 audio 
IllI, iv) Dolby Digital plus 5.1 (E-AC-3) (Pass 

,.ttll'l ~I" through) 
,1 l, it 

v) Linear PCM (Pass-through) 

"tl'lt 
· hit,.· 
/ ... 

vi) Dolby E (Pass through) , 
2 I ' ~ oad Impedance 110 Ohms 

3 Connector Type XLR male Socket or with suitable XLR 
adapter (i.e. no terminal block) 

4 Number of Output 4 Stereo Channels 

VII. LNB Power Supply & Control 

1 LNB Voltage Off, 13 V, 18 V 
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'T"-'_"""'--

2 Over Current & Short Circuit Should be provided 

protection 

3 LNB Control (Low/High Band) 22 +2 KHz Tone 

VIII. Mount 

1 Mount 19" Rack Mount 

5.4.6 Up-converter (70 MHz to L-band) ,II." tUI" 
70 MHz to L-band Up-converter is to be used to check the monitorin~ ,t (i)u \-It' of 

modulators. Output of this Up-converter will be fed to IRD through RF Patch ij a ~~1. The 
S T f ns are detailed below' ,'til, IItI pecllca 10 f, / '!h' 

51. Parameter Specifications Itt ("'I III I' 
I ltl 
',!h 'It.·i 
I' "'" III" lb",1 

f " 

a) Input Frequency 70 MHz ± 18 MHz t't" '''II,.t' " , 
b) Output Frequency range 950 MHz to 1 1 t ~ty~ftt J1II' 

c) Input return loss 15 dB minimumll'h,,' 

d) Output return loss 15 dB m 'ir'i l 'ij i ~m 
, 

e) Phase Noise IE h' S3 m ~ ft~W~ J compliant 

f) Spurious -5 ~ a~ c ,: ~~ rrier related 
. j 6 ~ dBWl Non carrier related 
,t ·'t"· I 

,.h. lit, 
5.4.7 Test Loop Translator (TL T i (~r l ~-band u/L to L-band) 

,-;fIt ',." 
Test Loop Translat~ r , ( ~ . p'a U· uplink frequency to L-band) is to be used to check the 

monitoring output of Up- c ~~ fr , ~f~ & HPAs. Monitoring ports of Up-converter and HPAs will 
be fed to TL T using a RFI watg\J! panel. Output of TL T will be fed to IRD (with L-band input) 
t p , hrough patch pa L ~ eI. / I~ · ~ ' ~l gcifications are detailed below: 

SI.No. param_ ~r "~ t" Specification 
lh" 

a) I ~R~ t Frequency 5.925 GHz to 6.425 GHz 

b) 
r' tf <ilp t ~ (Jt frequency L-Band 

,J; 

,t'(C ~ ).,'l lIG1bnversion loss Better than 20 dB+2 dB 

' 'dt~ h'' Level Control 25 dB Minimum 

e) Return loss (input) 15 dB or better 

f) Return loss(output) 15 dB or better 

g) Phase noise lESS 308/309 Compliant 
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5.4.8 Mains Distribution Unit (MDU) 

a) Essential Features: 

. Mains Distribution Unit (MOU) 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: 

fll' It. 

S. No. Parameter Specification 
. It lbtffl'~ .1 

i) No. of fused outlets with 
12 nos. or more Il. t"li 

IEC 3-Pin Connectors It'lhlllf'h I "I 
ii) Primary Power Supply 220/240 V AC nominal , si n'~l(~ ~W ~ s ~ , (50 +/- 2 

)Hz I' tl,' ... h ... .J 

ii i) Current (Max) 16Amp r7 I,,:, .. ,,1 
iv) Operating temp: -10° C to + 50° Ct. 

; l ( ?_.t~ 
v) Relative humidity 85 % non -c on ~~ ~l ng "" 

vi) Altitude Should 9 1il ~ ~ ate uWt6 10,000 Feet AMSL 

'~!l 

"'11, 'lv 
5.4.9 Digital Waveform Monitor (with ~ i t d Jb t: 'Audio measurement facility) 

• .' ill" I' 

A. Essential Features II" I" 

Waveform monitor is to be us . ~ ' if r ,' ~ e rform an ce monitoring of Base Band signals i.e. 
aud io and Video in digital modE1;11 or, ~ AL format. Th is is to be used for SOl signal 
measurements. The essential fe ~t ures ,j are : 

i) The equipment sh{ I ~ ll ~ ~ JI to monitor SO digital video, SO-SOl along with digital 
audio (embedded r ~ ~ S / EBU ) and HO-SOI with dolby digital (AC-3) 5.1 Aud io 
Channel. ,.Il't hn.I' 

ii) The equip ~l t ~lr be able to provide total solution for SO-SOl and HO-SOI signal 

monitoring . "lr" 
JI ' 

ii i) The e!l1) ipment shall have dual input support. 

iv) t T h~ " M ~ u 'B # ~ent shall have capabilities of carrying Waveform monitor & Vectroscope, 
,.(1 :iei8tUJiEl display, eye pattern diagram, SOl format analyzer, SOl jitter application etc. 

v) l"lit ~ r e equipment shall have capabilities to display Parade and Overlay displays with 
. terpolated waveforms. 

vi) The equipment shall have capabilities to numerical & Graphical display of AN delay. 
\ 

vii) The measuring equipment shall be able to take both vertical Interval and full field 

measurements. 

vii i) 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. 

B. Technical Specifications 
.... tt" 

i) SOl Input I, ... ,) )' 
2; conforming to SMPTE 292M Oi&i15l: 

C. 1 Inputs 1.485Gb/s) and SMPTE 259M ($I . U\ j h Mb 

Is). Al!h.
II

"hI1f 

2 Input Connector BNC 750 t ~",. ,'u, hlu.1 
3 Input level 800 mV p-p ± 10% ,,"~ t";'II,I 
4 Return loss ~ 15 dB (5 MHz t q / S1 1 ri dVC I ~ Ck frequency) 

,f: , tUl 

ii) SOl Output '1IIlilh" 

1 Signal 
Serially re J~~ ked cutput of the selected 

signal It''h, '!,., 
input 

2 Output connector BNC ' ~ij l ~ t fall 
3 Output level 800 1 q;, , ~ ~ p ± 10% 

'I." 
4 Return loss ~, , ~ ' ~~ . p B (5 MHz to serial clock frequency) 

iii) External Reference lUll' '~f 

""b, '11,1 

1 Input signal Itt\ "," 
".hh. " l 

Tri-Ievel sync signal or PAL black burst 

2 Input Connect ~ r Ill" l' 
J' 'tt.. f 

BNC 750 

iv) Wavefo ~ . ~~ ! a' al Characteristics 

1 Frequenc yr ~esponse- HO 
' .1 ' . 

(i) LU ~~r nce Channel 
:5 ±0.5 % (1 MHz to 30 MHz) 

, 'Y'J1l, !'" It, 

" qi~ "/;h ~ t W 6minance Channel :5 ±0.5 % (0.5 MHz to 15 MHz) 

2 "tll' . Frequency Response- SO 

(i) 
Luminance Channel 

:5 ±0.5 % (1 MHz to 5.75 MHz) 
(Y) 

(ii) Chrominance Channel :5 ±0.5 % (1 MHz to 2.75 MHz) 

3 Amplitude Accuracy :5 ±0.5 % 

4 Gain X 1, X5 and variable 
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v) Eye Pattern and Jitter Display 

1 Type Equivalent time sampler 

2 Formats HDISD conforming to SMPTE 292M and SMPTE 
259M 

3 
Vertical Scale 

800 mV ± 5 % (for 800 mV input) 
Accuracy 

fh, " 
4 Jitter filter 10 Hz, 1 KHz & 100 KHz 'It'tt, I 

,III ll, 
III" 

vi) Audio 
,It. I'h,) 

I 

1 Waveform Display Lissajous display and surround displ ~X I t. ("hI 
lli . .II Ilh. hI 

2 Meter Display Multi-channel Bargraph ,tl!h:'lt'lh) 
3 Status Display Dolby E metadata display 'lb. "It,' 

A't. ... 1 
vii) Display f~() 
1 Screen type LCD ,.1, (/..,t , 
2 Resolution 1024 x 768 ,.ttll l" 

... ' 
U;, 

3 Screen size 6.3" or bett Ei\~ " -'cl"-
I II! I 

4 Format XGA 1·'llh,lt'~v 
II II' 'IS 

5.4.10 C Band downlink to L Band l ~ d ~~ ~ ~ nverter 

S. No. Description , S J3~~ ifrcations ,; l.tIIl' 
Ath! :'1" 

i. Input Frequency ~ !t~ , ~ l l")ll 3.7 GHz to 4.2 GHz 

ii. Output Frequenc ~h ~~'M a 950 - 1450 MHz 
.• 11.. III' 

iii. RF Inp ~t i ~ ~t ~ ft ~ t ~ ss 18 dB minimum 

iv. Output R e t ~ ft ~ :ross 15 dB minimum 

v. Noi )\~ :' Figure 20 dB maximum 

vi . ~ ~~ ~ d ~n ce a. 50 Ohms input 
,I". 

" tlh",i b) b) 50 Ohms output 
,I 'It,)" 
v il ~"!t. Frequency stability a) Daily +5x1 0-9 max 

b) Yearly +1x 10-7 max 

c) +2x 10-8 max over entire operating Temp. 

viii . Spurious a) -60 dBm maximum (Non Carrier) 

b) -55 dBc maximum (Carrier) 

ix. Phase Noise As per lESS 308/309 (phase noise profile) 
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x. Output Power at P1dB +5dBm minimum 

xi . Conversion Gain 20dB+1 dB minimum 

xii. Gain Stability +1 .0 dB over temperature range 

XIII. Gain Flatness ±0.5 dB across any 40 MHz at constan 

temperature 

xiv. Input Connector N type , 
xv. Output Connector Suitable for terminating at F Type Patch panelt."'h 

J II I,,·' 
,tU" IJ" 

5 4 11 4K1 UHD TV D" . . ISP ay U "t nlS ll. t' "hI 
Sr. Features Specifications for 4K1UHD, si ~ t" ,ltht h or 

No. more Display I TV I Panel ':~!h'h. th.' 

1 Display Size 55 inches or above III ;w 
fillJ' Ih .. ,1 

2 Panel Technology Inplane Switch ing (IPS) ,.tl' l'hUI'" , , 
3 Native Resolution 3840 x 2160 (U ~~! ~~ " (IJIII" 

4 Brightness 400 cd! m
L 

, ~~ abo ~ 'lt,J 

5 Contrast Ratio (Dynamic) 450000: 1 or ~ B ~~~ r 
.Ih, v 

6 Viewing Angle 178 ° xr1 7 a ~ tIll! 
Ih III' 

7 Response Time 15, mr o'flless 
11,1' h, 

8 Maximum Bezel Width \. 1 ' g t t 1 l ~t~ 3/20 mm or less 

(LeftlRightITop /Bottom) ,; ""., ,4h. , ,i 

9 Input Ports III Al ::1' ' HDMI - 3 Nos., USB 2.0-1 no., RS232C -1 no., 
. ,.h't t'hl RJ45 -1 No., RF-1 No. t;, 'hi 

10 Output Ports ,Itttl \tlu' 

If~ It':. 'I.' 
Optical output-1 for digital aud io 

11 Speciarr ~f ur ~ ' Smart Share / Screen Share, Fail over, Wake on 

'},' LAN, Wireless access point/Hotspot, Pre-loaded r J 

At You-tube app, Play via URL, SOC Player 
.IUh lh,-

12 "I.. tf.; : -~l Built-in W i-f i requi red 
" I. h.u" 

f ~ l ,," Blue-tooth Yes 
"bi." , 

14 .J" 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 
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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 ~ plr and 

Earthing System. ,i "t,(ml~J" 

5.5.1 UPS System (" I ,I' 
5.5.1.1 General Features: {"t ,~~IIIJJ 

1. a) The UPS system should be fully DSP controlled in all r~§g~ ' Bt C e. rectifier 
control , inverter control , display, digital diagnostics.), s B I 'R~~b t ~ type, utilizing 
On Line Double Conversion technology (high freqUen 'c ~ ' ~ W M using IGBT 
Rectifier & inverter section) fl'., "huct 

f ' 
b) The UPS system should be capable of prov;fin1g;,St/ ntinuous high quality 

sinusoidal waveform power for electronic ~quip~ 1 e l loads. 
I' 11111' 

c) The UPS system should conform ' .. ('bltage frequency independent 

technology. I "tv 
2. The DSP based controller should have fol . ing characteristics: 

,1111 I)' 
,II 4 ,. fl ~'h' . 

a) Diagnostic monitoring achiev~ ~ ' / Fast Fourier Transform (FFT) of spectrum 

analysis "" , Ilt\th ' 
. '. ,I' 

b) Adaptive control by , h~vi 9,l the speed to monitor and control the system 
concurrently IUllt"'l .4" -'t,1 

c) Real time gEl fin '0 ~h 6f smooth , near optimal reference profiles and move 

trajectories if' ""hi til 
d) Control . ~ l ~<Nitching and inverters and generate high resolution outputs. 

. " 
3. The UP' Ill ~ h ~ Id offer low input current harmonic distortion (THDI) , good 

regulation , e cellent transient response and high stability. 
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4. 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. ,fill .( 
l tflUl~'" 

f) The UPS system should display RMS value of load current. "." JV 
g) The UPS system should have facility to generate aural alarm fqr •• l ~ u ~ attery 

cond ition . Ii., 'h, 
,II I' 

5. a) The UPS system should have wide input voltage and in ~ t u Incy tolerance 
as specified in Rectifier section . ,;1) I, ", 

,f 'hi 
b) In built Transient Voltage Surge Suppressor (TVSS),,spd Idt/be provided at the 

input of the UPS System. t l '" 
.ttl., I'UJ,' 

6. The UPS system should have provIsion fo ~ /' co V ol ~" g all the three phases 
individually, even in case of 1 00% unbalanc iJit~ 1 5t ) the 'r BL tPut with even 0% load on 
one phase. ll" ' , " 

7. In case of failure of parallel operation, wtomatic and manual override for the 
system to work in 1 +1 hot standby Sho ~ , b ~ ! ~ vaiiabie. (Firm should enclose single 

line diagram of mains changeover ' P l ftd~lr )lI 

8. The UPS system should be cap Ie f) 'supplying energy to load from commercial 
I 

mains without any break in s ' pf phase reversal at the input. It should also 
generate aural and visual aJarm'lw such a case. 

n , 

9. a) T~e system Sh~ J ~ ld ,t ~ ~ ~ ,. ~ o ision of protection for 

(I) Input und ~r W 01 tfl\ ge 

, 'b, 
(ii) Input Ov 1 v, ~ r tage 

,tl'.lb ' '" 
(iii) I tD u ~ t qver Voltage 

; ([I ~t" 
(iv) 0 t ~}.J r Over load 

( \( II Output short circuit 

• I "l,f' 
/ i) Battery under Voltage 

;'''' f\ r 
/,' • 'hl(l(/ii) Over temperature 

.f , " " 

'11" (viii) DC Over current 

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

Specification for Expansion of Earth Station at DDK Leh and Vijayawada Page 42 of73 

~W 

1210455/2024/Sat. Design Section - DG DD

103



10. The UPS system should have Controls as 

(i) Input Circuit Breaker 

(ii) 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 jlil~r 

monitored by monitoring system. Il" 

b) The UPS system should have the capability to store a minimu " l le )t '100 

events. ',' hI 't ,ll1f' 1.,1 
c) The UPS should have in - built digital fault diagnostic t~r ~~ ~ st red events in 

UPS system. ,.hlll ,)),.,1 

12. a) The UPS OEM should specify the nos. & type of de ~1t ~ lfnaheries, which shall 
be part of the system to be offered. [The batteries 0 ' k ~ J wn &reputed world -

. 1ft . lUI . 
class manufacturer Will only be accepted .] Th ~ . !1l <il p er,ance free-batteries VRLA 
type shall only be acceptable. The detailad' t ~ ~ tibj~ 1 specification of batteries 
with their working life is also to be specifie'o a provided with the offer. 

b) The firm should also provide battery ~ ange J~ ~r unit for battery banks so that 
any bank can be connected to any UPS ~p Jem . 

1_'1 ,,' 

13. The battery charger should have p ~r i i ~~ f 

(i) Monitoring battery temperatlA ~ a' . ~ ' accordingly adjusting the charging level to 

enhance the battery life. :hi~ '!l" 
(ii) Programmable battery ~ l ~ QI b which can be programmed to enhance battery 

I'f II r Ie. ,c'l, 'II"~ 

14. The UPS system' , ~~ • ave communication port RS 232/RJ45 and should be 
configurable by C p' nt ~ computer. Suitable software for monitoring & diagnostics 
etc. should be 1> J~tie 8. , , 

15. The UPS ll ~ ~l ~JP" should be designed with scientific forced air-cooling for proper 
ventilation . Afj10ustic noise level should be kept at minimum. 

16. The ,IQ , S.system output should be isolated from the DC circuit of the UPS. 
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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 Al Ill1 .( 

c) 1111111111" 
Performance: IEC 62040 -3/ EN 50091 - 3 ,"" !I" ·· 

d) CE-Marked in accordance with EEC directives 73/23 "low voltag ~ ::l a 1i\ 1 ~/ 336 
"electromagnetic compatibility" II /~lh' 

18. The UPS manufacturer must be ISO 9001-2015 certified c ~'tl~li y ·.·l f · c opy of the 

certificate should be enclosed with the offer. )111".1111." 

Ii ".. 

5.5.1.2 Operational Features and Technology of UPS 

;h. 

.1: " h. lUI 

1. Technology: The UPS sha lll~ designed to operate as true on-
line, dli\tle c . h'version DSP controlled type 
UPS stn t l~ as per the definition of IEC 62040-3 

asfo ~~ : I" 
II / T,;, ' 

a) Normal Operation: '/"1 h," 
,I' ~" 

The UPS inverter should continuo u~~ i !:l1llJil P.1 the critical AC load. The rectifier & charger 
should take power from the AC inR ' ~P. u tc e , convert it to suitable DC and supply to the 
inverter as well as charge the ~ ? tt ~ i ie ~ 6h Automatic Float cum Boost Mode. 

b) Upon Mains Fail~ ~r "'II'llh'" 

Upon failure of AC input ~8~!Tr. ~' ~h e critical AC load should continue to be supplied by the 
inverter, which shoul<;t'l 0 ~\lif! ' power from the battery. There shall be no interruption in 
power to the cri ~i? al , \9. k 2l 1 ~ pon failure or restoration of the AC input source (Mains/ OG). 

I" 
c) Upon Mar. I /~ ~ 'toration: 

Upon restor~n 0 AC input power, the Rectifier/Charger should automatically restart 

walk-in a lJ ~ ;I ~ gually take-over the supply to inverter and charging to the battery. 
,I I ' 

"., I! ) 
" 
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d) Static Bypass: 

Each UPS Module should have in-built 1 00% 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: ,I'" f 
t" luuW' 

,·tt, '~v 
1 ) i. If both the UPS fails simultaneously ,f'h 'lUl,1 

ii. If overload beyond 150% for 1 minute is faced by the UPS ,f'l ,11lI"" ,,)h; 
iii. If both UPS sense over temperature (i.e. inverter excee ' n ~ i'1 85 '1 Deg Celsius 

simultaneously) . '>'1, lI,' 
,( II,' 

If both the UPS inverters are put-off ,.l" "ul.1 

, " 
2. MTBF of the System: sJ'> IlUf 

," , l 
3. 20 KVA at p I er,fa m 0.9 

" ,'" 
Capacity: 

>94 % (for all I . ~ from 50% to 100%) 
,till ' 

4. Overall Efficiency: 

(From lIP to OIP of the U.P.S. 
system) 

II, 
"ll ',,,, 

{. ,II ' 

5.5.1.3 Feature of Rectifier Sectio H , ~ ' ~~ S 

1. Technology ,.h. '\ l ~ SP Controlled IGBT Rectifier 
(h .. fU'1 harmonics. 

,;th, ',,,' 
2. Input '·'!h:.( l tl t h~;'" . 3-phase, 4-wire plus Ground 

3. Input Voltage ~b! 320 to 475 V (at full load) 

4. Input Fre , ~~ e ~ij~ ·"'I. · ':"· 47 - 53 Hz 

5. Input Pow ~~~f.~tb' r ~0 . 99 

6. Input U Current Harmonic <3% 
Distd

j 
n. (THDi) 

/tlltth J' 

7. " . Sbfft~tart (0-100%) > 10 Sec ,ai, ., 

to reduce the 

Nat¥tt, Bidder should Specify the following Parameters for quoted UPS system 
I", 

i) . Rectifier Input current (Max.) 

ii) 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: 

1. Technology Fully DSP based IGBT/PWM Inverter 

2. Output Voltage 3-phase, 4-wire plus Ground 

a) Nominal: 380V- 415V AC (adjustable), 50Hz 

b) Static: 400 ± 1% V AC , 50Hz 

3. Output voltage regulation : ,. 

"" 'I a) 1 00% Balanced load < ±1% 
"" flJlW ' 

100% Unbalanced load ±2% 
,-til 't" 

b) , ,. 
c) Transient response (100% 

,.th l'III" 
", ,. 'hi 

step loading) 
<5% ,tll I,Ul" (IIi 

d) Recovery time to steady 
,ttl .i, } 

< 5 msec. ("" 'b,t state (± 1 %) I Jhl 

4. Output frequency regulation ± 1 % (meeting inpu' r Yle~Uency range of 47-53 

a) Line Connection : 
Hz.) /.tl" hl1l'~ 

/h. t ,,' 
b) Self-Connection: 

± 0.05% (' ,. thul' 
,I ltlt!' \ 

5. Output voltage Distortion : < 1 % I ~ ear lo ' ~~ v 
; ~ . 

(at rated load) <3% no t~~ar load with 3:1 crest factor 
dh. .' 

6. Audible noise level at 1 meter 68 d ~ ~ : Jbi better 
,'ll, h' 

lit ',,, 
7. Overload capacity: " •• ;J" " \9,4!>10 110% --10 min, Upto 133% --1 min 

II' (a) Inverter 'UIIJl.~ Upto 110% continuously at rated current 

,c'" . " 
110% to 150% 10 min (b) Bypass Mode"" All, ,t,f ~, 

.h" h.i > 150% 2 seconds 
t: 'h' 

8. RF Suppressi am~: "I1"" , -;,J" fl.., 
As per BIS & EMC standard . 

9. Comput' E!l l ~r. l te ~pC e: RS 232/RJ45 Interface 

10. On- ,, ~V1 e Baft'ery testing : Required 

11 . (~ l lt'\"I." Mains failure , Bidder to provide AudioNisual alarm at remote 

/41.. ~~ ) "I Battery Low, location. 
I' M pS Fault 

Aill Ih 
"tl 
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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 : 

a) Input side: 

i) Voltage 

ii) Current 

iii) Frequency 

b) Output side: 

i) Voltage 

ii) Current (RMS value) 

iii) Frequency 

c) 

i) 

Intermediate DC: 

Note: Bidder should Spec" e allowing Parameters for quoted UPS system 
" -. hi 

i) Total system losses a , n ~",i alload (with charged battery) 

ii) Size of LCD pq l,tq4 ~ ;S;oring should be 50 x 100 mm minimum 

5.5.1.5 Battery B ' attery of UPS System 
I Jf 

The bidder sho l . s ,bmit battery sizing calculation from Battery OEM justifying following 

points: ., 1." 
• No!' f, Cells 

''''I'll ~l" 
" .... ,{caPJ=lcity of Cell (Ah) , (By considering the K factor, efficiency of system, 

,-li, . ) ... ~ ~Ytiperature correction factor, Ageing correction factor, etc.) 

"" " DC bus voltage 
I 

• Minimum surface area required for installation of battery bank 

1. Battery Bank Capacity Minimum 18000 VAH (for each UPS) 

2. Nominal output current Minimum 75 AH 
capacity 
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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 

bank 

5. Type: 

6. Backup time: 

7. Charging Voltage 

8. Cutoff Voltage 

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 & di~ ' h rging 

characteristics (Graphs from the OEM). ""'I~IUW " 
,.... 'n' 

Minimum 15 minutes (at the End of Li t~ ( ~ OL) of 
Battery) for 100 % load with each \(.~ , ~9~ tem 

.. .dth.' It.t' 

1.70-1.75 V per Cell ( ~~ u ~ f~ft ~e Selectable) 

9. Floating Voltage regulation < 2% or better. "!JI "III'" 

between no load & fu II load . .,{'\, 1';111,,1 

10. 

11 . 

12. 

CODES & STANDARDS The suppIY~ ~ i b~ttery manufacturer shall be ISO 
14001' ~ 015 ce rfied . The battery design shall be 
of prov ~ I !echnology. The manufacturer shall 
r av w. j'hl ~ )··years of field experience. ISO 
\ ~ p '(jd · ,z~ 15 . Certificate Copy for 'VRLA Battery' 

DESIGN 

Life 

Jl f ( ;nu~ t , be attached with the offer. 

I 'tl", ?~~ I' cells within the battery string shall be of the 
( \~u ' same manufacturer and model. The cells shall 

"llhl'I~ . !I) be "valve-regulated" (maintenance free) type. 

J'~!h;"t'lt"/" 4 Years minimum designed life at 27 degrees C 

( ',h' on full float. 

13. Life CYC ( liJ19 } JH tl ~~ l e ristics Each battery shall be designed to provide 1700 
" ""'it,,,.... cycles at 20% depth of discharge (DOD) at 27 

\tl
l
,., degrees C and 400 cycles at 80% DOD at 27 

.of ' degrees C. 

14. l3Ja~h ' ~r @e Rate The battery shall be capable of a 90% recharge 

I, "hi 
1'1.· , within 12 hours. 

" I thtH,' 
If ~~ (' Operating Temperatures and 

'~lJ altitude 

The battery shall be capable of operating in 
temperatures ranging from O°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 
(3500m for Leh) from ground level (AMSL). 
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16. 

17. 

18. 

19. 

20. 

21 . 

22. 

Gassing 

Battery Orientation 

Self-Discharge 

Housing 

No special ventilation shall be required under 

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

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

The batterY shall have a maximum self- ~ sc Ul arge 

rate of 0.5-1.0% per week at 2rC. . .. l'l.!~mW'· 
"U' tn' 

The Battery system should be i qF t ~t led & 

supplied with M S Racks (stand). (;"'h,llfl' 
Product Identification Label Each battery shall have A lb ~~' ''' p ' ~t1ering label 

identifying the product ma, ufhGWrer, model and 
nominal Amp/Hour capaqity.lllljfne label must be 
readily visible from th,9f,f l\n(}b/of the battery. The 
label shall not wear c{w( t roughout the life of the 

Capacity Testing 

Leak Detection 

battery. ,'~'J' 1m. 
I,h. ht JI 

Each cel,l f(' ~ 9aJI ""Be capacity tested at the 

manufacturintll.t ?cility as per standard battery 
testing_" procedl'Jre. For each battery, battery 
perform a~ e tables and curves shall be submitted 

' l 'yVith l; t U~ l s ~p ply. The curves may be obtained by 
t. ~ ij t '0 I ~ y calculation . 

fl ' '{It: 

I I' J Ur.tegrity of the container and post seals shall be 

..• :h"tl 1 \1~ rified in the cell manufacturing process using 
'n"lftt J an automated helium leak detection process. 

23. Seismic Require ~ en ~ 'tll,.,;U' Cells shall be packaged in steel modules that 

I !bi, \lhl' meet Seismic requirements when stacked 

(, :!h' horizontally. 

24. Access ~F ie~ I{··"',,~"· Each battery shall be furnished with the following 

. Ill" "lv' accessories: 

I'. l~l." 1. Each battery system shall include the 
,Itt, necessary inter-module connectors and 

lit'." 't.·· terminal plates. The connectors shall be lead-
I~h. ~t ) tin plated copper and shall include stainless 

;.~i;ltl hl",1 steel hardware. 

'~l'" 2. Assembly and connection drawings. 

3. Each module shall include an easily removable 
transparent "snap on" safety shield to cover all 
connectors. 
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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, 

51. Parameter Specification 

1 Input Voltage Range 340 V - 460 V 3 phase , 4 wire AC 

2 Capacity 30KVA , 

3 Output voltage and rated 400V +/- 1 % three phase AC (230 V ' ~ij l ~~~ tp 
operating frequency neutral) Voltage should be adjustablel • 0 I ~~.,g % 

with control located on front panel Ii.' 
.11 hH.f 

4 Voltage regulation +/-1 % from no load to fulllO~d ~lllh~.{'hl 

5 Frequency AVR should work sa.\' ~~~r}' with input 

frequency range of 50±.3 ~ 11" .. 11",# 

6 AVR Type Indoor, servo controlleo.l" 'ltllllt 
I' I 

7 Speed of correction 6 volt per second qf l P~\~rJ 
I, I 

8 Metering (i) Digital mprl~S ' ~lffl\1I be provided with selector 
switches fcS 1m lasurement of phase to phase and 
Phas ~ to ne ~ I voltage on all three phases for 
input a' ij output 

,i ii) Gllq l , , \ \ ~l'n meter in output on all three phases 

I ~if' t, I ~Ications , on control panel should be 

h, ,I ', e . r? ~ ded for input! output voltage status 
It' 

9 Electrical protection "h:" l't ,P'rotection against overload , short circuit surge 

'\1I11I1,! voltage due to system faults , switching operations 
A" '0''' and hotspot temperatures 

11\. ,fh. lh, 
10 Main selector SW :l:~ ~ "'II,,' Four position heavy duty control switch shall be 

I ~l" provided for the following operations 
f"'t, hlU,l 

AI' ,tlt, 'tv (i) OFF- The input is cut off 

Illl 't" (ii) Test -Input is through but output is cut off 
ttl'" . 

Jtf ' (iii) ON- Input and out put both are through 

,'1111,) l~~" By Pass- AVR gets isolated and input gets directly 

,'" "UIWI 
connected to output 

l , 

Il ~ , ~ {. Input output connection Terminal for connection 

12 ',.' Cooling Natural Air-cooled 

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

14 Efficiency 90% 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 
itt ' , . 

a. Earth pits should consist of Copper Earth electrode (diameter 20 mm (min)) i I~fed 

copper strip/wire (75 Sq. MM (Min)), Chemical earth fill compound with fa 't ' di~c V arge 
characteristics, water absorbing gel, perforated Hard HDPE pipe (d· .gfQ # H~ j 40 mm 

(min)), funnel , water supply provision upto each earth pi~ ll (p r ~f ~: r ~91~ from Alc 

condenser), 10 feet depth (min) and 1 feet diameter (mi . ll ~~~~ pit should be 

prepared so that earth resistance is less than 1 ohms -typic r eijt ' of earth pit is 10 

feet minimum. (Sample picture is enclosed at DRG No. 3)" '11' 1)111,1 

b. All earth pits shall be extended upto earth terminals I "~ ~ t ~ d on wall with insulated 

copper strip (75 Sq.mm (Min)) in the equipme~t 't ( oO ,f • .AII equipment racks shall be 

directly connected to Earth Terminals with in's· Iftr~a multi strand copper wire (25 sq 

mm (Min)) with copper lugs at both ends. (Sample picture is enclosed at DRG No. 4) . 
. "I, / 

c. The earth resistance should be less th~ ~ I J;lm. In case of hilly terrain/Rock area, 

more than one earth pits may be pr(!)vid ~ d I Iparallel connection to achieve less than 1 
. Jl,~ " .. , 

ohm resistance. ".tll ',!,., 
Physical, Environmental & Me a ical Specifications 

,.h. 'hI 
6.1 Power Supply 111(111111 

At -",' 
Equipment shall operate h mt w ~e range of power supply voltages without interruption or 
damage. ' )l't, l til 

Paramet~ fj l "hn)" Specification 
, .,1 '1,,/ 

(a) Voltage Rang 1 . "" " 220/240 V AC nominal 
'1 J" 

(b) Frequency 'I'" 
ft I 

6.2 Envir~ ~ental Specifications 
"tIlth 1"­

"h P~ am~ter 
" J '- fll,1 

(a}t, p~ratlng Temperature (Indoor) 

(b) d~~ rating Temperature (Outdoor door) 

(c) Storage Temperature 

(d) Humidity (Indoor) 

(e) Humidity (Outdoor) 

(f) Altitude 

6.3 Mechanical Specifications 

48-52 Hz 

Specification 

- 10°C to 60°C 

- 20°C to 60°C 

o to 85% non-condensing 

o to 95% 

Leh-3500 m, Vijayawada- 20 m 

Spedfication to, Expan,lon of Earth Station at 7;;: VlJayaWjJ 

1210455/2024/Sat. Design Section - DG DD

112



.~. 

Indoor equipment shall be rack mounted . 

Parameter 

(a) Construction 

Specification 

Modular approach , EIA RS-31 DC, 
19" rack-mount 
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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-I 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 

ite"!1 includi~g . s~b-module et~ . are to be s~ecified clearl~ a~d compulsorJw, {piling 
which the bid IS liable to be rejected summarily. The follOWing IS the Proform ' !h ~ . rlltpe 
BOM' fllo ,.,0' 

I: I 
SI. Description of Description Qty. Total ~ . ~ .,\,'f'h ''Mode 

No 
Item as per of Quanti 

h f' 'hI I 
Specificatio Item t ('" 'I i,J 

. ~ ~ " Ib' n as .' 
(Suggestiv offer S 9 , 

e BOM) ed by ,",J'5 lye 
the t,. OM 

Bidd ,.'t" "111 ,h. ~,/ JI 
er " \\tll(' Ai" ,)1 

1 2 3 4 ""'l] , 5 6 7 
.It, 

' ~ 

Illl .. , ... 
'1'1 

,. 

. . fI J .'(' I' 'J'; . 
7.3 Any substandard equipment Incluqe8"1 .' \~ e offer may result Into the rejection of 

complete offer with the sole resp, n ~f ilityof bidder. 
, ",0 . . . 

7.4 The offer should also include.' .h ' l ~etalled technical brochure and technical manual 
containing all the technical Istllf ations of all the offered equipment, accessories, and 

,1\ l "1" 
software etc. ,II i4tlt h, 

7.5 ~ene~al specificatio ~ J lt r. Hbable to all equipment wherever applicable have been 

given In Clause No. ~ 11'-

{

,Ill\ I 

~ . ,t, "t,,-
I' illl t\I" 

"lv·· 
II' 

It,~ 

' .. lit". ,~}" 
,ll, It J 

(" '. hlur' "t" ;1-' 

'It"~"~. 
I 
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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 all 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 . 

0 ( - ,.\ \ '1 - 0+1 
"C lIW' I: - I: 

" I CI) I "C .!!! CI) 

1'11' "I ~ , 
E I: CI)-

~ ~ 0 ~Q. I ' - Q. .:; E 0 I: o CI) ,I', 'hn,1 .- CI) 
Z ::::1 - CT 0 • - CT' 0 U CI) U (/) E i ,' j 
(/) CI)"C CI) f; ~ u 

A\ t Jll ~ 1 •• 1 - (/) (/) 
CI) 

_ CI) 

~E~ (/) 
0 > o ~ (/) .- 0 u u ns- f; .s (/) It ~ - .~ uQ. Z CI) CI) ! ttl (/) 'hod 

~ 

0 Q. Q. CI) 
I: E _(/)0 ns 

Z (/) en u 0)0 .- ~o l ~ ' CI) 

CI) 
E It: 

._ 0 0) I: _ U (/) (/) I 
hlf ~ ..; 0 0 .!!! ns CI) 

en CI) (/) E CI) ,II" a.. Il:: 0 0 Q. 
U I: 

CI).c " " ) 
.= CI) I: 0 

E ns +i ~ ; J'. 'III'.' (/) .c 

0 E ns 
I"" ~ I ~ ~ ) 

CI) .~ 
u ~ > ~ .c 

.g ~ " .( 
'lg III ~ ~ lh , I~ ~ 

1 
Ill. ·'·"l," 

2 ""l, .•• n_ h, 
3 cJ 11, ('Jl' 

III. I 

4 ,.. "" '" ,i II, J 

It I "1 I" 
, ,10 , 'l'h# J 

8.1.2 In addition to the above, ctwmJ) iance from respective OEMs (not from their Indian 
representatives) in resRe 8 t \l ~r , the equipment as listed below should necessarily be 
given, in respect of ' ~l I 4 t"m l f1 oints , sub-points and paras laid down in the Technical 
Specification of th ~ " r ~ ~b tive equipment in the format as given above. The OEM 
should necess api~Yt ~p ord the performance figure of the equipment offered in the 
quote for Whic . lit j t h ~ ' p ompliance statement is required . 

,ifllh I" .' 
8.1.2.1 COrYfhrff,s· ion equipment (Router, Encoder, IRD, ) 

8.1.2.~ \' ~F Equipment (Modulator, Up-converter, IF & RF redundancy switch) 

Ilh,8. ~! 2 ~ ) b'wer Supply Equipment( AVR) 

"l" A·' 1..,,( UPS System: - UPS System including battery of UPS (OEM of UPS is 
. "tti; required to submit compliance, authorization , Guarantee! Warranty and after 

.I'" sale support of the complete UPS system including Battery along with the bid) 

8.1.2.5 Monitoring and measuring System (Waveform Monitor, TL T, 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 II 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 & eV1l1it 'pecs 
and containing only a commercial hand out/pamphlet is liable to be rejected. ",""1'" 

, 111 ) ~It ' 
8.1.7 Data sheets should be submitted in respect of all offered equipment. AnN d~viation 

from the specification detailed In the compliance statement IS to I l tj~ , lIf~~lighted 
separately. Page no. of location of data sheet should be given in "i1~g ffi l ~b . column 
above 11"", 1'1 ' 

. .I"h 'I, I 

8.1 .8 Offers without proper & duly completed compliance stat~ti'\'E~m h lire likely to be 
rejected with the sole responsibility of bidder and no furth fl\ ~ l ftj~/ correspondence 
will be entertained. ( •• , I 

,"II' I'uu l 
8.2 Documentation .,h. (... I 

" \ "'UI" 8.2.1 One set of technical manual for all the equipFrl~[.\t l are to be provided along with the 
tender to facilitate the technical evaluation, omlfP'ise the tender is liable to be 
ignored. 1(1" " . 

8.2.2 The successful bidder will have to SUP9!Vlltf \"bf printed technical manuals along with 
factory test report of all the offered ~ ' C;\ Pt iP ~ ~ kl. 

8.2.3 Operation Manual for all equiplT,\ ~ ts 'I lshould also be supplied on DVD/USB with 

search facility. :hi; "I" 
•••• 1111' . 

8.2.4 All offered software should t,Op,Vf perpetual validity and should be in the name of 
Doordarshan . All software> ' r kllPS should also be supplied on DVD/USBs. 

8.2.5 The successful bidd~lt l~ b$tl ~ ~bmit the firm's self-certified copies of import licenses at 
the time of commi~sio\bing in respect of RF equipment for issuance of operating 
license for WPyu'l, hu" 

8.2.6 For facilitalimi 'l ~ fli ~ tenance issues, the bidder must submit the firm 's self-certified 
copies of Bilr~f l ' Elntry/Bili of Laden/Custom Invoice of all imported items to DG: DD. 

8.2.7 The s~ ' hessf~1 bidder must ensure that all Invoices bear serial numbers of equipment 
to !}ile~t ~e requirement of WPC. 

8 .~ i · : ;rh~ , ~ccessful bidder will be required to print and display the final Technical Block 
.• II,,('aiagram and Line diagrams of Input, Compression, RF & Antenna and Power supply 

"Jlhain in the technical area of the concerned Kendra after completion of the 
·installation. 

8.3 GuaranteelWarranty. 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 It is the responsibility of local office! Authorized representative! dealer of the bidder to 
arrange the repair! replacement of faulty items for Doordarshan i.e. no tran ~p o ~ at i on 

charges would be paid by DO for transporting the defective! repaired items, i r ~ ~g;'rI i l~ 

to be removed from site, during the guarantee period. ," " "\1'" 
8.3.4 Guarantee period is to be extended corresponding to the outage peri90Q, i ~tJJ fai lure 

rectification takes more than 15 working days time. 111,1)ltl 
" ~ '"Ili II' 

8.3.5 Bidder shall provide the guarantee! warrantee in respec,tll?Nllhell equipment as 
mentioned in Clause 8.1.2 through respective OEMs. A cerli"4~tJj V 8uly signed by 
the OEM on the OEM letterhead, in this regard of the I ft rs ~ ective equipment 

must be submitted with the offer by the bidder. &I'IPWr Annexure III of 

Appendix D. ,'''I' 1111111 

8.3.6 After sales service support for additional 2 ( TVVl() f k e ~ ~ , ib r the repairs! maintenance 
of Earth Station equipment after the completi6'IlIlilt guarantee! warrantee period shall 
also be provided by the OEM of the Earth , ~ tation ~uipment either directly or through 
his representative in India. In this regard a l b~ rtificate , duly signed by the OEM on the 
letterhead, must be submitted with the .'ltfW ~V the bidder. As per Annexure IV of 
Appendix D. II II, I h' 

II" II .. ' 
8.4 Inspection and Commissioning: ,1'1" 'll' 

The inspection of material will b ~ t G P' ~ ~ lE! a out by the authority specified in the Purchase 
order. The material will be accePt ~« ; li\ n 1'f after the same has been found satisfactory after 
inspection and duly marked arWlRgaJ,ed by the Inspection Authority.ln addition to "General 
Terms and Cond itions" ~~tE.<ll1 1 a "Append ix-B of the Bid document, the inspection of 
material!equipment will be ~ GaI\ ~ ' e~ ' 'o ut as follows: 

I 'I' 
8.4.1 All the equipmEfJi\\, 1,0 supplied against the supply order for this tender shall be 

subjected.,lR P ~ -dl ~ p'atch inspection before the commencement of the installation at 
bidder's pr ~ is ~ !Delhi or at site by Doordarshan. The successful bidder should 
produce.,the f~ ~ ory test reports of all the offered equipment to facilitate inspection. 

8.4.2 Post 1~ ~ t?lIation inspection of the system will be carried out by a team of 
,I>. D t8 Qrs ~ an Officers authorized by Doordarshan Directorate and based on approved 

.,.( ,f.. pfunce Test Procedure (ATP). 

8.4. III A draft copy of ATP (Acceptance Test Procedure) must be submitted by the bidder 
,B'ne month in advance of the proposed date of inspection of system to Doordarshan 
Directorate for approval. ATP should describe the standard test procedure of 
ind ividual 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 DO 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. 

8.4.5 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 DO in respect of RF equipment, whichever is later. , 

,II '1 
8.6 Pre-bid Conference 1",,11111'" 

,'II ' 'I" 8.6.1 A pre bid conference on technical Specifications and other issues shall ~e ~e d on 
date and time specified in the NIT. All prospective bidders may att~nq l ik~ ' ~re bid 
conference to discuss their queries and suggestions. 1

1'111'11 
,I" ,tIIl'l 10 

8.6.2 All the queries and suggestions should be sent to Doordarsha'rJj at l l~ as.t 2 days before 
the date of pre bid conference. No queries/ suggestions shall pM l ft,a~~itained after pre 

bid conference. IJ Ih'l "I, 
"" III 8.6.3 Amendments subsequent to the pre bid conference s~~I1 , /Je sent to prospective 

. _uu· mil 
bidders, who have purchased tender document, ?lI . e- ~ a'l/faXl post. 

8.6.4 It shall be bidder's responsibility to check fO ~ ; ~PY ' JIWgndments/addendum on the 
website before submitting their duly completed bl~ "., 

,1111 ' 
8.7 Check List and Enclosures "~I 

The bidders may ensure the follov.:ing I P~~\h~ 'l \f st while submitting the bid including 
some important list of enclosures for ea~e Iklf ' technical evaluation along with list of 
enclosures mentioned in Appendix-A, AR ~~ n~r~B , and Appendix-C of Tender Bid . 

.• ' tt, . 
(/ 'tioWal Check List) 

Sr. No. Description ,;",1111 YES/NO/NOT Remarks 

"'h, .".' APPLICABLE 

1 Whether dOCU~~!l I ~~ed to fulfillment of the 
eligibility criteri'!i,,' Idder and OEMs as per 
Clause 3 hav~ j submitted? 

2 Wheth~r 1 'BpM has been submitted in the 
presdm~d ~tffiat as given in Clause 6? 

3 Whether " ~II equipment and accessories as 

9i~ :t ,in Annexure-1 of Appendix-D have been 
.JJilQI ed in the offered BOM? 

4 ", I I Wgether the compliance statement from the 
" "'11 ,I., \Y, ' der as required in Clause 8.1.1 has been 
Iii I. submitted? 

5 y 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-II 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? 

Page 57 of E-1 
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7 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? 

8 Whether the page numbers of the relevant 
enclosed technical data sheet/manual against 
each parameter of the technical sp~cifications 

have been given in the compliance statements? 

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

10 Whether the requisite undertakings as required 
by Annexure-V of Appendix-D by Bidder have 
been submitted? 

11 Ensure that no alternate item has been offere ~ 

12 Ensure that the Un-priced BOM has " t ~~ EJf J1 
included. 'lil, 

13 Any other item mentioned elsewhet in t tTEf 
tender. , IIlh 

I '~ tl :J' 
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Date: 

Tender No. : 

Annexure II of Appendix-D 

OEM'S LETTER HEAD 

CERTIFICATE FOR AUTHORIZATION 

,iI, .( 
"'ljnn~JJ' 

f·tU 'lv 
l' j 

,.l_'t "IUJ' 

b ' . 'hi 
11\\ I'I. n'l, fl " 

Atb, l.", ,) 
We, MIs .......................... ... .............. ..... .. ........... (Na1!e . p ~ Address of the 

OEM), do hereby authorize MIs .... .......... .... ................ , f . IJ........... (Bidder's 
name), having its office at .. .. .... ................ .. ............ .. ... !'.. ................ (Bidder's 

address) ~o submit the bid and sign the contract with ~~.o r ~ ~t ~~ I ~ for the products offered 

by us against the above tender. ," .. -\111._' 
, .• 'tt( k. 

ll, '"." , It j 

'I 
,t',. "" IJ (I. , "~I 

Al, (nl 

'

It l~", 
A ' 

h~; 'ltv· 
,A \\\11 
l.fl,fU,! 

At" <'t" 

Signature ...... .. . ..... ..... . .J.l!~l it rti ~~ ... .... .... .. . ... . .... . .... . . . . .. .. .. . ......... .. ... .... .. ...... . 

Name & Designation O ~ I Q J ij li\~'~ ~d signatory ..... .... ......... .. .. .... .... .. .... .. . .. . .. .. 

Name of the OEJ ~~'I~ ~,~:: ....... ...... ...... ............................... ........... ... .......... . 
~!V· 

Stamp 
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Annexure III of Appendix-D 

OEM'S LETTER HEAD 

CERTIFICATE FOR GUARANTEE 

Date: , 
'" 'I Tender No. : "'1,11111'" 

"u' 'I" 
We, M/s ..................................................................................... ' ~a fjfl e and 

address of the OEM), do hereby confirm that: {"""Ihn
' 

All the offered equipment shall be guaranteed against any d~!1V ' ~ I ~ ' period of 5 

(Five) years as per terms and conditions of tender document. "" 11 11'11 J' 
,'1\ ,.' 

1. Any part failing during the guarantee period shall be repaired~ 1 ep ~ed free of charge 
by the successful bidder at site. For repairing of any ~fe lllJe equipment during 
guarantee period , the defective module or equipment r~ ~ l f ifl repairs will be handed 
over to local officellocal authorized representatiyel c(~aIW who will arrange repairs 
locally at site or send/export the defective mOd!J1' s ,p;>. ~f!.fJi factory and re-importlsend 

back after repairs. "II, ' 
I" 2. It is the responsibility of M!s --------- -'~ht --------!, ( their local office/ Authorized 

representative! dealer of the bidder) to arS;ijr.~ ~. the repair! replacement of faulty items 
for Doordarshan i.e. no transportati<lm cthllf~s would be paid by DD for transporting 
the defective! repaired items, if requir¢lttlto:'be removed from site, during the guarantee 

. d I 'I,. peno . AI • 

'I" I 3. Guarantee period of EqUipm~rl l' ~ ,I ~ lJ ' are parts thereof replaced is to be extended 
corresponding to the outag!n " ~lfriod from the date of acceptance, if the failure 
rectification takes more thaA '~ Cl'odayS time . 

.lib, AI, " 
4. All software being oP'\re ~ )11 re to be licensed to Doordarshan on perpetual basis 

without specifying a~'y {/Ifle limit or without specifying end of life of the software. 
Software upgrad~g ' lNlfHI~ warranty period will have to be supplied free of cost. 

Ill. '" " 
,'111\ 'II' ''" 

lillI" 

I" ' A, . 
"""'1 Ill" 

/";. Ih, ~janature 
Alii" . ~ ... ...... ........ ...... .... .... .... .................................... ... ... ... ... .... .. .... .. .... . . 

II~I'" Name & Designation of authorized signatory ............................................. .. 

Name of the OEM- ............................................... .. ... .... . .... .. .... .... . ........ . 

Stamp 
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Annexure IV of Appendix-D 

OEM'S LETTER HEAD 

CERTIFICATE FOR AFTER SALES SERVICE SUPPORT 

Date: 

Tender No. : 

Ill, 'II 
"" ItIlW' 

,"0 'I" 
I J ' 

;illil tlIlU' 

t. "'h' 
III ,m" 1..,1 

We, M/s ................... ......... .. ................ .... .................... .. . ...... (Name and 
address of the OEM) , do hereby confirm that after sales service SU'R IBrt ~r' additional Two 
(2) years for the repairs/maintenance of offered products after the I o mp~ ' etion of Three (3) 
years guarantee/ warrantee period shall be provided through ou t~ R ~~ / entatives/authorized 
dealer/service provider for the offered equipment and acce , ~~&: " {1~ t in India as mentioned 
below: ,ft, ,:,,' II 

" {llUlt 
,«(illlf)l 

!!h , 

Name & Address 6V II, 
). 

S, Name of the Telephonel Email of the 
authoriz authorized ~r 'I' Fax concerned 

ed ' Sales 8l ' ~ ~o, personnel 

person o~ ~~ /ft" 
'It( lit Ih , 

1 " • .' "'I,u'" 
(UIIIIII 

,tIl 'U,I 

"'! "'t, "If /' th. h,t 

::w 
IH111 thu.' 

e' 111 't·' At, " lill .' 

'" ," "!I" 
s·· 

;11 

Sign ~~ ur ~r '~' t· ~~!'. ... ............ ...... ........ .. .. ........... .... .. ............. ................ . ............ . 

Narfie \ ~ ~ srgnation of authorized signatory ........ ...... . .. . .......... .............. .... . 
'/' l ll ~ ;1" 

Na l ,t the OEM - ........... ..... .......... .......... ......... ....................... ... .... ...... .. . 
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1. 

2. 

3. 

4. 

5. 

Annexure V of Appendix-D 

Bill of Material (BOM)-

BIDDER LETTER HEAD 

DECLARATION BY THE BIDDER 

Bidder's compliance (As per specs clause no. 8.1.1) 

The copy of Dealer Possession License in case of 
possession of RF equ ipment ( if applicable) 

[Yes/No] 

[Yes/No] , 

,'1111 i' 
[Yes / N ~ Ili'!',:~!I" 

( I 
""I 1'1111' 
~ lit I 

Copy of the Memorandum of Understand ing (MOU) of ,~/'It ' l l ~Ri 0] 
Consortium/Joint Ventu re (If Applicable) "I! 111(, ) 

" till It.· 

OEM Compliance for following equipment from their r e sP ~\itj~ , ~ MS (as per clause 
no. 8.1.(b)) : 1/ I 

'''I' 1'111" 
II, I" I 

" II. ,.' 

S. No. Name of equipment Name of oE'tJ.
'1i

' " OEM compliance submitted 

II ' , '110. ' 
", (Yes/ No) 

i "'11 "1'" 
01 •• II'l 'lll 

ii I" ""tv 
, )' It, .. ' 

'It 
"h. I'hl " 

6. Certificate for Author i zatiO flj~6V l r8ft owing equipment from their respective OEMs: 
• 'U. 't' 

S.No. !!!~ ' a ii' Name of OEM Name of equi Ilt' 
II 'h' 

"1'1 t"",1 
Ali,. ,tlllh. ,'l" 

i. "I'll" .. 
,.I" 

ii. ""'IIIII!I" 
,". 

"llilll( ' , 
" 1111" 

:" 
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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 (Yesl No) 

i. 

ii. 

ii i. 
f 

"I"',,!lUl,.'· 
,"" -~W 

8. Certificate for After sales service support for following equipment from tb ~ i ~l fH 
OEMs' , 'tH 

I 

ective 

I'l ' .n' j 

S.No. Name of equipment Name of OEM After s 1.'~ ~ I ~e ic'e support 
certifit ~ ~Q:b itted ( Yesl 

I. 

ii. 

iii. 

9. 

.• u. tlhtf}JNo) 

'fUJ,;:".,' 
.ft , 

I' . 
,/ ~ 

i,< ttl 

"tllllf:: l, 

,lllbh 
'\I}' 

I 

"ll , ,Ith ~., 
. If (I, f 'lH 

Datasheet for the offered equlpmelJ' as/I ~T offered BOM: 

,I' '-tv ,1'1 , 
Ii" ''It 
,,It, ." , •• , 't.,J ' 

(u •• Jl11 
I."l '1,,1 

i. 

ii. 

iii. ""1 A_, ,l,f 
f' l,,, lb' 

. , 'h' 
I'tl" 'hut# 

, " '11" 
Al", ' "lV' 

"I'" Signature/ 
.. .. ... /~I . t , .. : .............. ... . . ..... ........ . ... ......... ...... ........................... .. . .. . . 

[Yes/No] 

,tt... ,v 
I'''' {, N ~ e & Designation of authorized signatory .................... .......... ..... ..... ..... .. 

" ) h",,1 
Al"I" l, Name of the Bidder 

'!I·i ..... ..... .. .................................. ........... .... .. ....... .. ...... ... . 
Stamp 
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Annexure VI of Appendix-D 

BIDDER's LETTER HEAD 

CERTIFICATE FOR WORK EXPERIENCE 
,1" -( 

It, ~11lI~'" 
".Il 'J" 

I.fll, (~lt n) 
~.l 'hI 

J't tllll'l. (h' 

"t 't" J ' ,.Ill l, •• " 

Date: 

Tender No. : 

t It"~,. 
We, Mis .................... . .. . ................. . .......... . ............ , , . I ....... . . • <Name and 

address of the bidder>, do hereby confirm that details of Work Experie ce we as follows: 
"fl" lm •• 

I 
,-h. 1./" Ii 

~ l ... ltJ 

5. Description Details Copy of Sr. No. oflllt' 
I j ~mount Bidder's Work 

No of Work of Work work/item I J ~alue in Experience 
Experience Work Order oftft Rupees of Category 
of the Order uploaded up,LQe, 8~ · the work (Please select 
Bidder No. with bid 'f) wb~l< \ I'Cter to be anyone 

with (YES/NO) ,I I' ~ considere option i.e. 
date 'J " j,,\, c ~n ' sidere d for work 

(a) One work 
dl\ J'lt for work experience 

of 80% or ,_I. 'lu' experience of the 
'ut1fflt 

,t '\ '11,1 
of the bidder (b) Two work 

,Ill ," ttl ),,' bidder of 60% or 

(hIll h,l 
(c) Three Ii 

( '" lloll
.' 

work of 40% 

"(('ll 
II, 'tv of Estimated 

\'1" Cost) 
Ih . .-

I 
.fl' 

y" 

2 ""1 
"lib. 'll,-

3 , •• 
. ,' 11.., J ' 

,If'l "h, 
.... 

Signature .. .. . .. . ... ...... . .. . .............. . ......... . ....... .. ...... . .... . ... .. ....... . ........ . 

Name & Designation of authorized signatory ofthe Bidder. ...... ......... .. .. . .. 

Name of the Bidder . ... ...... .... .. . .... . . . ... . .... . .... .. . .. . . .. . . ... . ......... . . ... . .. . . . ... . .. . 

Stamp of the Bidder 
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Annexure VII of Appendix-D 

LIST OF TOOLS 

S No. Tools Qty. 

(1) Soldering and de-soldering station(similar to weller make) 1 Set , 
. .f 

(2) T-Handle Hex Allen Keys Set 

(3) Flat & Star Head Screw driver Set (Similar to Taparia) 

(4) Flat & Star watch maker Screw Driver Set ..dm.f. f:,I(,h1 Set 

(5) 

(6) Nose Plier f;h"~!J" .,. 1 No. 

(7) Edge Cutter .... ",:::~i'" 2 No. 

(8) Wire Stripper ,I" i
l/';, 1 No. 

.l t'llUl' 
(9) Crimping Tool for RG11 and RG59U ' ~~lft.e ~, 1 No. 

(10) Crimping Tool for RJ11 and RJ4 8 ' ~~ ble ;fJ' 1 No. 

(11) Crimping Tool for Power Cable "~h'I"'V 
I' It. 1 'f_' 

1 Set 

(12) 1 Set 

(13) D S S t ) I nttl 
- panner e lt". ",' 1 Set 

I" -'II' 
(14) Ring Spanner Se:

h
. (Ul.IU" 1 Set 

1 No. 

(16) File Set ('\l~'b'''' 1 Set 

1 No. 

(18) Too1 ~,~ \ ~ C]x (Hard case type) 1 No 

(19) l ~ atterY operated multifunctional (screw, unscrew, drilling 1 Set 

".11 , ~ .) hand machine (Similar to Bosch, Am-Tech or 

,"" 1"- JeqUivalent) with battery charger and other accessories. I ~I. 'du 

1 Set 

". 

Specification for Expansion of Earth Station at DDK leh and Vijayawada 

1210455/2024/Sat. Design Section - DG DD

126



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

Earth Pit 

Earth Pi~_~ 

Chamber 

PVC 
Insulat . 

Copper Earthing 

Electrode f----I 

(<I> 20 MM (min)) 

CopperE 

strip 

GL 

Multiple layers 

Layers of water absorbing 

gel bolls, Conductive Earth 

Filling Compound with 

Fast discharge 

characteristics 

o 
------------ --
------------ -0-

- - - - - - - - - - - - -0-
------------- - - - -c:r 

_Q.. 

- - - - -(y-

- -_a.. 

-a-

- - - - -~ ----------- -­___________ _ _ 0 __ 

---------------

( 

Condenser Waters 

From Air conditioners 

(To be covered with GI pipe 

below Road.) 

Perforated Hard HDPE 

Pipe of <I> 40 mm (min) 

DRG:3 

1210455/2024/Sat. Design Section - DG DD

129



Suggestive Block Schematic for Expansion of Earth Station at DDK Leh and Vijayawada: 
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, Bill of Material (BOM) for I , of Earth 

Sr. 

No. 

Description of Item as per SpecificatiOn 

(Suggestive BOM for Leh) 

A. ~ 
I Analog Audio & ' Video cUn~ I along w;u, suitable 

Qty. I Make Model Remar!<s 

per 

site 

Nos. 

2 ~~~ Audio & • Video , su~1lIe breakout Nos. 

3 HO-SI I & 50-501 Ii I ~ Nos. 

41 9InCl R a~F~meMounting , ~a.s}w;u,a~~~ I ~ 

5 iDig.~1 VId~~:'~,~~ ~~:'~r to Beldo~~=~ MSR and Earth Station to I 300 M 

6 IEssential ~em to complete the 1 of above Input svstem (If any) 
• • ,System 

7 IMPEG 4 ; 1~(1+1~ Ii' 10' : ,4 Nos. 
1~1ta _1 . Encoder operating In 4:2:0 and 4:2:2 mode with MPEG-4 &. MPEG-2 compression (Noise 
Iredu<ti'on for encoders BISS-l & BISS-E SOftware for Encoders Intemal Remux 
IOotinn Audln nntlnn< A"III",. d"a Inout ootion etc as Der soecsl 

8 I ~ ~:~s:.~t~ ite 5ca~~7e ( ~~ 1) "n OVB-S ;~ ' ~VB-52 (one at a time\. 12 Nos. 

9 IIF , sw~ch for I , of above I No. 

1011:4oasslvelFsolitter INa. 
11 12 x 32 SOIlASI rooter w;u, one XY Contno oanel and .nale bus remote control oanel. No. 
t: ES>eOtial ~em to complete the I II , of , , svstem (If anvl I lot 

C. RF System 
Uo, Ii. (1+11 , 

13 : Band Uo 
14 RF 
IS 1:1 RF ' 
16 :2 RF ~ 
17 Essential ~em I I II I 
D. 

I lnDut , 

I alono w;u, ra~ mountino ~. , Set 
I downlink ' , L Band . No. 

(70 MHz to baO( , No. 

nl:~n".:.~~. ~~~I~ " ::~: panel . ~;u, 50 Ohm N-type Female connector at both end having gold I No. 

22 :~ " ~~~ more IF-Patch Panel. with 75 Ohms Hype Female connector having gold plated inner pin, II No. 

23 Prof. '.~_ (wltII_ASI and L-ba~ ~~and w;u, DVB-ASI, MPEG-2 TS over IP w,th service filter,!;O- 16 Nos. 

~I . : ~~SD~ ~E5/:BU , SO & HO 501 embedded stereo, Dolby dlg~1 (AC-3) 5.1 audio ,nd Dolby 
~\g ltal 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 

iCoo,man Interface slot hardware arld BISS mode·l & BISS·E decryption faCility. 

24 ~=r;~~~~u~;,;,~:~r w;u, ~U I ~-:~ ,'"', In the ,SO-SOl, a;,!;'BS & An,Iog Audio Inputs w;u, , 

1251~~I~:;~,~/TFTM'''U' ,;~~" .. ~ I_~w~: 'audio) ,nd , (PAL) Video Inputs 

26 4K I U~ . O ._ size ~::'';''~re . v :> ... " " " .".1 Un ~ a!Ong.wlth Remote, Table Stand Wall Mount 
l0p<,ratlcon manual/User Guide, maintenance manual etc. (In electronic or Printed form) 

29 H~hQua lity O1gltal Audio Arnpll-Speaker having digital AEStEBU and Analog Audkl l .. ", o~.,,; ,nd 
suitabl -

30 lialta 

I svstem (If ,ny) 

"nd I 0': 

. No. 

, Nos. 

I Nos. 
Nos. 

4 Nos. 

~ No. 
I No. 
I Lot 

34 , FoId,ble Ir or ",'?ger ~~~y: . k~~~~ (with Dl91.~~ & Mouse I w;u, PC Lot 
I(Intel 17 or better processor, 4 GB or More DDR RAM, 800 GB or more HOD, Windows 11 or latest 

"':I . mInimum 4 nos. USB ports, 1 AGP arld 3 PCI Slots, Integrated Audio with external 

i':,~:~~ remotely control all the supplled equlpments through Ethernet ports and should be 
10 all the equipment through Fast Ethemet Switch using property rae!< wired CAT·S or CAT-6 

.k! '" P'-4, , 
35 110( ' Fast Ethemet Sw~ch (24-Ports. one -RU) 

etwo ~Printer (Heaw duM with Ethernet Part 

I~emto' I I II 
, Items 
,Items ror, 

39 32 ~HD-SOlpatchpa~1 RU, _noon': =,h;" self 

IOn. 'n. ,nil'" PM., liP . ' a 'n. <nil'" Pn,'a. n ,p, 
40 25 nos of patch chords (each of one meter length) (or 

'--

1 0
': 

., .,,,. su~ble up to 3 Gbps 

.J the router In case of (,lIure. 

, Nos. 

No. 
, No. 

2 Nos. 

II Lot 
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41 19 ~ standard wired equipment racks for mounting all compression chain and Monitoring chain 2 Nos. 
eauloments 

42 Required no of Mains Distribution Units (Min 2 nos of 12 Ports each MDU per Rack) with sequential 2 Sets 
delayed output on start up, output status LED and IEe-3 pin for each equipment in every rack (Similar 
tn . or TSL or betterl 

43 Supply and Installation of 16 Sq mm, 3V2 core, multi strand copper cable from POP to equipment racks 1 l ot 
and to be connected with each MOU. ( Length of power cable· 60 mtrs) 

44 Audio Video IF RF etc. cables with assorted connectors 1 lot 
45 Essential Item to comolete the Installation of ul ment racks If an 1 Lot 
46 Earth pits should consist of Copper Earth electrode (diameter 20 mm (min», Insulated copper strip/wire 1 lot 

(50 Sq. mm (Min», Chemical earth fill compound with fast discharge characteristics, water absorbing 

gel, perforated Hard HOPE pipe (diameter 40 mm (min», funnel, water supply provision up to each 

earth pit (preferably from Nc condenser), 10 feet depth (min) and 1 feet diameter (min.). Earth pit 

should be prepared so that earth resistance Is less than 1 ohm. ( 2 nos. for Baseband and compression 

and 2 nos. for UPS), each with less than 1 ohm resistance) 

47 Set of tools Including BNC Crimping Tool, RJ4S Crimping Tool, F Connector CrimpIng Tool, Set of llot 
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 Sq. mm) suitable for 

maintenance of equipments and cables used In the earth station (As per attched list - Annexure -VII ) 

48 Essential items (if any) required for completing the Installation and commissioning work of the system 1 lot 
as per Specifications, should be included and quoted. No extra cost wlU be paid for any extra Item 

~I" "" " , ''', . n, 'f' I of the orotect 
G. PowerSupplySy~em 

49 30 KYA, Three Phase, Indoor type, Air-Cooled, Servo Controlled, Automatic Voltage Regulator 1 Nos. 

50 20KVA IGBT/ PWM based (Rectifier & Inverter), Fully DSP based Double Conversion UPS system in (1+1) 1 Set 
configuration (3 Phase Input, 3 Phase Output) with synchronisation kit [Including TranSient Voltage 

SUrge SUppressor (TVS5) In Input &. output (ANSI/ IEEE C62.411991 Cl (6KV @ 3KA))]. 

51 Maintenance Free 12V, VRlA type Battery Bank suitable to provide 15 minutes (minimum) backup (EOl) 2 Set 
with each UPS system-18000VAH minimum). calculation sheet with following details to be provided with 
tho hln. 

DC Voltace: 

Batte e. ac : 
No. of Batteries with each UPS: 

52 Remote panel with interface cables for monitorinQ of UPS system In Control Room 1 Set 
53 Suitable Power distribution Panel (PDP) and bus bar with necessary MCCBs for sources to cater supply 1 Sets 

to new as well as existing equlpments, Mains Changeover Switches, Changeover Switches for bypaSSIng 
lups. AVR and Isolation · 

54 Necessary Mains three phase Distribution Boards for distributing UPS output to respective equipment 1 lot 

racks 

55 Anv other item reaulred for the comoieteness of the UPS SYStem. 1 lot 

H. Documentation 
EauiDment manuals consistina of : 

56 Operation/User Manual Hard copy and Soft copy on CDs with Search facility for all the supplied 1 l ot 

equipment. (2 Sets for each Kendra, 1 Set for DG:DD and 1 Set each for ADG(NZ) and ACXi(5l» 

57 All software baCkUDS are to be succlled on COS. 1 lot 

58 Firm's self certified caples of Import license In respect of RF Equipment (Modulators, Upconverter, HPA, 1 lot 

Antenna etc.) for Issuance of operating license from WPC. - 4 Sets for each site 

I. Trainin 

59 In India : Two separate Seminars (including Theoretical (alongwtth basic study material) & Practical 1 lot 
training, hands on experience) for Compression, RF, Montoring, UPS etc. (minimum for 5 working days) 

for Doordarshan personnel at each site. 
I,Not.· T,,;n; ,HI nnt "" " ,t""" ~~ nf tho n, ·0 • • , ~ riM' 

J . Installation Testina and Commissionina 

60 Installation test! and Commlsslonln of the comclete SYStem at each site 1 lot 

61 Dismantling the existing compression, monttoring & Power Supply equipment and re-Installatlon, testing 1 lot 
nd rnmml,"nnlnn nf ih •• nulnm,,"'. 

2 

1210455/2024/Sat. Design Section - DG DD

132



Sr. 

No. 

A. link from MSR to Earth Station 

II I Hor' 

I of Item as per 

(Suggestive 80M for Vijayawada) 

I of Earth Stations at OoK 

Qty. Make Model Remarks 

per 

site 

1 IAnaIOCj Audld & HO/SO·SOI Video Multiplexer Un~ along with su~ble breakout cables. 2 Nos. 

I Video unit (De-Embedder) alonowith suitable breakout 
21~;ii. Audld & 

I with I I n.e. 1, 4 or more outoutl. 

, Frame Mountino (OIaslsl wtth : Power Suoolv Unit. 

5 10i9 . ~IVld~~~I:I:: ~~~:'~:,'to ""Idon i~~n MSR and Earth Station to transport video with 

I II t SYStem (W anvl 

B. 

, in •. (1 ~ 1 ~ . 1.0' : 
In 4:2:0 and 4:2:2 mode with MPEG-4 & MPEG-2 compression (Noise 

for encoders BIS5-1 & BISS-E Software for Encoders Internal Remux 
ootion. Audio ootions .."'0 no "", ." .\ 

8 ~:~;~~tP II" ~ , ,"~~~P (!f~ ~ )· mod e, ' In m'D.C I ~'~VB.S2 (one" a time\. 

9 IF I 

10 1:4 oa"'ve IF soltter 
32 X 32 SOl/ASI router with one XV Control Dane< and ~nQle bus remote 

12 I I ttem to comolete the I of, I SYStem (If anvI 

C. RFSYStem 

UD ,In (1+1) 10': 
!3 : Band Uo, 

14 ,RF: I (C· bandHo" 

15 '2:1 RF ,Band: 

16 1:2 RF Solltter (C· Bandl 

17 IEssential ttem to comolete the I r SYStem Of anvl 

D. I • I System 

nDut 

, (70 1:1" UQ oaOJ 

Nos. 

! Nos. 

I No. 

1300 M 

I set 

14 Nos. 

12 Nos. 

! Nos. 

I No. 

I No. 

I No. 

ISet 

set 

IOI~:;;'e':':~. ~·~~1~" ::;~ IPanel"with 50 OIIm N·type Female connecto, at both end having gold No. 

22 l;~ "~; r more IF·Patch Panel, with 75 Ohms F·type Female connector having gold plated Inner pln, 11 No. 

23 IProf. IRDs _~W~~.ASI and L·band I with oVB-AS~ MPEG·2 TS over IP with servi~ ~~~r, so- 16 Nos. 

I~~I . ~ AES/EBU, SO & H.D SOl embedded stereo, Dolby digital (Ae-3) 5.1 audio a~d Dolby 

I~igital P1u~ 5.1 Audio) along With MPEG-2, 4:2:0, 4:2:2 and MPEG-4, 4:2:0, 4:2:2 decoding and 

ICon-lmon Interface slot hardware and BISS mode -I & BISS-E deoyption facility. 

29 H~:~ ~a.:,~;g~~:~dld ,I r having dlg~1 AES/EBU and AnalOCj Audio Input facility and 14 Nos. 

klltal I Audio I II 
,band solltter (4·WayI. One to be Installed and one as cold standby 

1 0~1 multi meter (4.5 dloitsl 

I I Item to comolete the , I of above ] SYStem (if anv) 

, control r svstem 

, and , '0': 

, No . 

. No. 

La 

34 19" Rack Mountable Foldable 17" or bigger ~~",I~y:. keyt\oar1l_ (I'IittI.Olg~~~ & Mouse , .~J. w~ PC I Lot 
(IntellJ better processor, 4 GB or ~or~ ~~~ ~ , _800 GB or more HOO, Windows 11 or latest 

'. system, minimum 4 nos. USB ports, 1 AGP and 3 PCI Slots, Integrated Audio with external 

I'~:"~:'~'P"~:'; remotely control all the supplied equipments through Ethernet ports and should be 
lei ail the equipment through Fast Ethernet Switch uSIng properly rack. wired CAT-5 or CAT-6 

~,-jC'10!"'~ , D'~C 

~INE) "'IA Caoacity I E\hemet Port 

I ~em I , the , Control 'Svstem 
I i Items 
I , Items for I 0' SYstem 

39 132 .1l?" "H[}-SOI oatch panel I RU, normal through:. "''' I type su~"e up to 3 Gbps 

return loss and 75 ohm normal ~_':Ype. 

I(One for SoIlAS] Router liP & one for SDIIASI Router DIP; 
40 125 nos of patch chords (each of one meter length) for by·pas~ng the router In case of failure. 

-

! Nos. 

I No. 

I No. 

I Lot 

2 Nos. 

I Lot 

3 
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41 19" standard wired equipment racks for mounting all compresslon chain and Monitoring chain 2 Nos. 
eouloments 

42 Required no of Mains Distribution Units (Min 2 nos of 12 Ports each MOU per Rack) with sequential 2 Sets 
delayed output on start up, output status LED and IEe-3 pin for each equipment in every rack (similar 
to . or TSL or betterl 

43 Supply and Installation of 16 Sq mm, 3Vl core, multi strand copper cable from PDP to equipment racks 1 lot 
and to be connected with each MDU. ( length of power cable· 60 mtrs) 

44 Audio Video IF RF etc. cables with assorted connectors 1 Lot 
45 Essential Item to com Jete the Installation of eQuipment racks (if any) 1 Lot 
46 Earth pits should consist of Copper Earth electrode (diameter 20 mm (min», Insulated copper strip/wire 1 lot 

(SO Sq. mm (Min», Chemical earth fill compound with fast discharge characteristics, water absorbing 
gel, perforated Hard HOPE pipe (diameter 40 mm (min», funnel, water supply provision up to each 

earth pit (preferably from Alc condenser), 10 feet depth (min) and 1 feet diameter (min.). Earth pit 
should be prepared so that earth resistance Is less than 1 ohm. ( 2 nos. for Baseband and compression 
and 2 nos. for UPS), each with less than 1 ohm reSistance) 

47 Set of tools Including BNC Crimping Tool, RJ45 Crimping Tool, F Connector Crimping Tool, Set of 1 lot 
spanners, Set of screw drivers (Magnetic and non magnetic), Set of Allen Keys, Pller, Wire stripper, Wire 
Cutter, Extractor, Soldering Station, Power SUpply Cable crimping Tool (200 Sq. mm) suitable for 
maintenance of equlpments and cables used In the earth station (As per attched list - Annexure NIl) 

48 Essential Items (if any) required for completing the installation and commissioning work of the system 1 lot 
as per Specifications, should be Included and quoted. No extra cost will be paid for any extra Item 
declared at a later date for, . I of the orelect 

G. Power Supply System 
49 30 t01A, Three Phase, Indoor type, Air-COOled, Servo Controlled, Automatic Voltage Regulator 1 Nos. 

50 20t01A IGBT/ PWM based (Rectifier & Inverter), Fully DSP based Double COnversion UPS system in (1 +1) 1 Set 
configuration (3 Phase Input, 3 Phase Output) with synchronisation kit [Including Transient Voltage 
Surge Suppressor (TVSS) In Input & output (ANSI! IEEE C62.411991 C1 (6KV@3KA»]. 

51 Maintenance Free 12V, VRLA type Battery Bank. suitable to provide 15 minutes (minimum) backup (EOl) 2 Set 
with each UPS system-18000VAH minimum). Calculation sheet with following details to be provided with 

ithe bid. 
DC VoltaQe: 
Battery CaoaCltv: 
No. of Batteries with each UPS: 

52 Remote oanel with Interface cables for monltorinQ of UPS sYstem In COntrol Room 1 Set 
53 SUitable Power distribution Panel (PDP) and bus bar with necessary MCCBs for sources to cater supply 1 Sets 

to new as well as existing equlpments, Mains Changeover SWitches, Changeover Switches for bypassing 
LJPS. AVI< "d ,,,,I.tlnn T .. n"'~rmer. 

54 Necessary Mains three phase Distribution Boards for distributing UPS output to respective equipment 1 lot 

rack' 
55 An other item re ulred for the com leteness of the UPS em. lIot 
H. Documentation 

E ui ment manuals consistin of: 
56 Operation/User Manual Hard copy and Soft copy on CDs with Search facility for all the supplied 1 lot 

eqUipment. (2 Sets for each Kendra, 1 Set for DG:DD and 1 Set each for ADG(NZ) and ADG(SZ» 

57 Ail software backups are to be supplied on CDs. lLot 

58 Firm's self certified copies of Import license In respect of RF Equipment (Modulators, Upconverter, HPA, lLot 

Antenna etc.) for Issuance of operating license from WPC. - 4 Sets for each site 

I . Training 

59 In India: Two separate Seminars (induding Theoretical (alongwlth basic study material) & Practical lLot 

training, hands on experience) for Compression, RF, Montoring, UPS etc. (minimum for 5 working days) 

for Doordarshan personnel at each site. 
liNn,, · T, . ,In, ~'" nnt hP t~.t"" " n.,t nf th. d.,lve," nerlndl 

1. Installation Testing and Commissioning 

60 Installation testin and Commissionino of the comolete SYStem at each site 1 lot 

61 Dismantling the existing compreSSion, monitoring & Power Supply equipment and re-Installatlon, testing 1 lot 

nd commi"-<:Ioninn of the POuIDmen~. 
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