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SATD/Intro/2009
1 INTRODUCTION

The scope of this project includes Supply, Installation: and Testing & Commissioning
(SITe) of the Maintenance Workshop for Earth Station equipment. These specifications envisage
providing the test benches for compression equipment (like Encoder, Multiplexer, Modulator,
and IRDs etc.), RF equipment (like, TWTA HPA, Upconverter etc.)"and Base-band equipment
(like optical transmitter & receivers AID converters etc.).

All the equipment to be supplied should have necessary control interfaces through RS
232 1 RS 4221 RS 4851 RJ45 so that they can be interfaced with a PC for remote monitoring and
control with suitable GUI. The associated software for logging, archiving, monitoring and
controlling along with the accessories should also be made available.

Power supply for Maintenance Workshop has to be arranged (by the integrator) from the
existing 40 KVA UPS system (available for carrier monitoring earth station). PDP & Power
supply cable of approximately 20 KVA load is to be provided by integrator.

The offer including supply, installation and commissioning of the setup should be
complete in all respects. A representative block schematic is provided to give a general idea
about the intended configuration. A complete schematic of proposed implementation should
be supplied alon!!with the Quote.

1.1 General Requirements
1. A detailed block diagram showing the equipment layout in the racks and wiring must be

given along with the offer for approval.
2. Assorted items like RF cables with connectors (N type, Male & Female), Bullets N type,

wave guides Rigid & semi-rigid, RF attenuator (10 dB, 20 dB and 30 dB) etc of reputed
make are also to be offered.

3. One full set of measuring equipment consisting of video measuring equipment (test
pattern Generator, transport stream analyzer), digital audio measuring equipment (audio
generator cum analyzer), RF Power Meter, RF Frequency counter, spectrum analyzer,
digital waveform monitor and 6Y2 DMM should be offered.

4, Remote control setups are required for remote operations at RF test bench and
Compression & Base-band test bench. All the system components to be supplied should
have necessary software and hardware interfaces so that these could be interfaced and
controlled from respective remote control computer. The set-up should be able to select
any individual equipment like encoder, modulator, multiplexer, router, TWT A etc. for
operation and monitoring.

5. One rack mount industrial PC based on industry standard, open system hardware &
software as RF remote control computer is to be provided in the RF test bench for remote
control and operations of DUT as well as RF related equipment to be used in the RF test
bench.

6. One rack mount industrial PC (other than RF control PC) based on industry standard,
open system hardware & software as RF remote control computer is to be provided in the
Compression & Base-band test bench for remote control and operations of DUTs as well
as Compression & base band related equipment to be used in the compression & Base-
band test benches.

7. Apart from the above an Asset Management computer system including software &
hardware is to be provided.
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8. The softwares provided with the control computer setups and asset management system
shall be field proven. Supporting documents in this regard should be submitted with the
offer.

9. Software upgrades within three year of installation should be supplied free of cost.
100As an SITC contract, all supplied equipments are to be installed, tested and

commissioned at site by the tenderer. The cost of any other interconnecting material and
labour including that for laying of cables, earthing, earth pits etc. should be indicated and
includ~d.

11. Cost of any other work, consultancy required to complete the installation &
commissioning of the earth station should be taken into account and clearly mentioned
while submitting t~e tender.

1.2 System Requirements

1.2.1 Design Standards

The maintenance workshop shall be designed to diagnosis of the faulty equipment of
international standards for digital satellite broadcasting known as the MPEG-2/DVB standards
MP@ML.

1.2.2 Basic Configuration
The basic requirement is for a collection of test benches for compression equipment (like

Encoder, Multiplexer, Modulator, and IRDs etc.), RF equipment (like, TWTA HPA, Upconverter
etc.) and Base-band equipment (like optical transmitter & receivers, AID converters etc.). The
system should be complete and fully wired for testing of all satellite earth station related
equipment fitted in 19" standard rack.

1.2.3 Remote Control computer setups
Control computer systems ( one for RF test bench and one for Compression & Base-band

Test bench) with suitable software should be 'able to control the respective equipment to be
supplied along-with equipment under test like Encoder, Multiplexer, Modulator, Upconverter,
HPAs (TWT A), optical Transmitter & receivers etc. These computers should be supplied with
complete hardware and software to interface respective equipment in the chain for their proper
control and operation ..

1.2.4 Trouble shooting tree software
Troubleshooting tree software with search facility for various makes of different

equipment such as CPI, MCL, Xicom make TWT A for HPA in RF test bench control computer,
Tandberg, Scopus, Nextream (Thomson) make Encoders, Multiplexers, Modulator for
Compression equipment in Compression & Base-band test bench are to be provided.

These softwares should have facility for drop down list for make, model, serial number,
ratings etc. there should be provision for specified fault as pull down menu and provision for
entering additional fault if any. Manuals of existing equipment in hard copy will be provided by
DD from which database for fault finding is to be created by the integrator in trouble shooting

. software in respect of existing equipment types and models.
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SATD/RFTB/2009

2. Specifications for RF Equipment Test-Bench

RF equipment test bench is intended to be used for testing and calibration of RF
frequency related equipment like HPA (TWTA etc.), Up-converters etc, RF test bench will
consist of a Rack (including RF trolley for test & measurement equipment) which is to be fully
wired for testing of HPA, frequency converters and should be equipped with measuring and
monitoring equipment like Network Analyser, Spectrum Analyser, Directional coupler, Dummy
load RF remote control computer system etc. following gives the details of testing methodology
& chain for various RF equipment: -

2.1 HPA Test bench

HPA test bench will comprise of vector network analyser, spectrum analyser, directional
coupler and Dummy load along with accessories like waveguide, waveguide adapter etc. This
test bench is intended for testing (fault diagnostics up to card level not up to component basis) &
calibration of TWT As of CPI, MCL and Xicom makes available in Doordarshan network. A
tentative schematic of testing chain is given at Figures 1&2.

The test setup shown in the figures-l & 2 are general ones. However HPA test bench is to
be provided for both C-band HPAs & Ku-band HPAs, Vector network analyser shown in figure
1 will be same for both C & Ku band HPAs only Directional coupler and Dummy load along-
with waveguides and adapters will be of respective frequency bands. Similarly Signal Generator
shown in figure-2 will be same for both C & Ku-band and other equipment will be of respective
frequency bands.

Following measurements and tests are necessarily to be conducted in the HPA test bench:
a) Using Vector network analyser as per figure 1: Gain, 1 dB compression point,

transmission parameters (S parameters), Stability factor (or spurious), Group
delay, AM to PM conversion loss etc.

b) Using Signal Generator and Spectrum Analyser as per figure 2: Harmonics,
lntermodulation products, spectrum overview (frequency response) etc.

Troubleshooting tree software with search facility along-with remote monitoring software
for these HPAs is to be provided in the RF test bench remote control computer. Proprietary Fault
Diagnostic software from OEMs (CPI, MCL, Xicom) if any required for testing of these HPAs
should be quoted as an optional items. Representetative specifications for various measuring and
monitoring equipment are detailed below:

2.1.1 RF Spectrum Analyzer

ESSENTIAL FEATURES
i) The instmment should be rack Mountable, AC operated and supplied complete with all
accessories like input probes, Adapters and power cords, printer etc.
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ii) The instrument should have full set of marker functions including delta Marker, peak
search marker, centre marker and multi marker (minimum 4) etc.
iii) The instrument should have time and Data storage functions with internal memory to
store minimum of 500 traces and 500 measurement setups.
iv) The instrument should be programmable for automatic measurements.

- v) The instrument should have auto-calibration function.
vi) The Spectrum analyzer should be capable of making measurement for

a) Noise power (in dBm / Hz, dBm/ Ch.)
b) CIN (in dBc / Hz, dBc/ Ch.)
c) Occupied Band Width and Adjacent channel power
d) Average power of bust signal

-
vii) Spectrum analyzer should have TFT color display.
viii) It should have measurement for AM/FM/SSB demodulation.
ix) The equipment should have suitable software for transfer of screen shot measurement

data to PC or Laptop.
x) The offered spectrum analyzer should have over all accuracy of 3.0 dB
xi) The offered spectrum analyzer should have DC block facility.

SpecificationsSr. Features
No.

1. Frequency Range

(a) Aging Rate

(b) Temp. stability (0 to 50deg.C)

(c) Frequency span

2. Spectral Purity

(a) SSB Phase Noise @ 10KHz offset

(b) Hannonics @ -30 dBm level at
mixer input

3. Sweep time:

(a) Span = 0 Hz

(b) Span> 100 Hz

(c) Sweep Mode

4. Bandwidths

(a) Resolution Bandwidth (3dB)

(b) Video Bandwidths

5. Amplitude

(a) Max. Input level (Continuous)

(b) Level Measurement Range

(c) Level measurement uncertainty

100KHz to 18 GHz

~1 x 10-6/ year

~1 x 10-6

o Hz (Zero span), 100Hz to 18.0GHz

< -100 dBc/Hz for full frequency range.

< -60 dBc/Hz for full frequency range.

50 J.Lsec to 2000 sec

200 msec to 2000sec.

Continuous and single

10Hz to 8 MHz

1 Hz to 3 MHz, in 1-3 Sequence

+30 dBm. Suitable external Attenuator can be
provided to meet this requirement, if required.
+30 dBm; ± 50Vdc

± 1.3 dB for full ftequency range.
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(d)

(e)

(f)

6.
7.
a)

b)

8.
9.

Displayed average noise level at
OdBattenuation (RBW 1 KHz and
10 Hz VBW)
RF input attenuation range

Input impedance

Sweep Trigger

Display

Modes

Scales

Interface

Accessories

2.1.2 Network Analyser

-110dBm minimum at 18 GHz

o dB to 65 dB (manual or automatic) in 1, 5 dB step.

50 ohms and 75 Ohms (selectable)

Free run, single, Video, External,

Normal, Save Subtracts Averaging, Cumulative and
Over write
Log & Linear, Scales with IdB/div to 1OdB/ Div. in
suitable steps
RS232 /RJ45/USB

Standard accessories list shall be provided in the
offer. Optional accessories shall be offered to
complete all the measurement applications.

The existing Vector network analyser at Kendra (i.e. Todapur) ZVM 1127 of Rhode &
Schwarz make is to be used in the RF test benches. Integrator has to integrate this VNA with
supplied equipment. This VNA is to be integrated with the RF test bench control computer for
remote control and operation of VNA.

2.1.3 Directional Coupler .
The directional coupler to be used in the RF test bench should have 40 dB down signal

level at monitoring port. Two Directional couplers of C-band & Ku-band frequencies are to be
supplied for respective measurements in C& Ku bands.

2.1.4 Dummy load
The Dummy load to be used in the RF test bench should be of 1 KW capacity. Two dummy
loads of C-band & Ku-band frequencies are to be supplied for respective measurements setups in
C& Ku bands. The Dummy load should have feed through output port.

2.1.5 Signal Generator

Frequency
1 Frequency Range

2 Frequency Resolution

3 Ageing Rate
Spectral Purity

4 SSB Phase Noise(at 10KHz @ 10GHz)

5 Harmonics

S Maintenance_workshop _ aUodapur _210109 _Final
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Total error <+/-ldB at f~20Ghz

Sweep Digital and Analogue both, Ramp Sweep

10 RF Digital Sweep Automatic, Single, manual or external triggered
lO.a Sweep range and width(lin.) Freely selectable

lO.b Step time 10 ms to Is with resolution ofO.1ms
RF Analogue sweep Automatic, Single, manual or external triggered
Sweep range Freely selectable
Resolution 1KHz
Sweep time 10ms to 100s
Sweep rate 600MHz/ms

2.2 Frequency Converters (Up/ Down) test bench

6

7
8

9

11
12
13
14

Non harmonics ( >50KHz offset)

Output Level

Level Range

Resolution

Better than -50 dBc

+5 to -120 dBm

0.01 dB

Frequency test bench will comprise of vector network analyser, spectrum analyser, along
with accessories like calibrated cables etc. This test bench is intended for testing (fault
diagnostics up to card level not up to component basis) & calibration of Frequency converters
(Up-converters / Down-converters) of various makes (like Comtech EF Data, Radyne
Comstream, L-3 com. etc) available in Doordarshan network. A tentative schematic of testing
chain is given at Figure-3.

The test setup shown in the figure-3 is general one. However this test bench is to be used
for both C-band HPAs & Ku-band converters.

Following measurements and tests are necessarily to be conducted in the test bench:
c) Using Vector network analyser & Spectrum analyser as per figure 3: Conversion

loss, Transmission parameters (S parameters), Group delay, Harmonics,
lntermodulation products, spectrum overview (frequency response) etc.

Troubleshooting tree software with search facility along-with remote monitoring software
for these Frequency converters are to be provided in the RF test bench remote control computer.
Proprietary Fault Diagnostic software ftom OEMs if any required for testing of these converters
should be quoted as an optional items. Representetative specifications for various measuring and
monitoring equipment have already been provided in the HPA test bench specification section.
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SATD/CTBI2009

3 Specifications for Compression Equipment Test-Bench

Compression equipment test bench is intended to be used for testing and calibration of
Compression and IF frequency related equipment like Encoder, Multiplexer, Modulator etc. This
test bench will consist of a set of Racks which is to be fully wired for testing of Encoder,
Multiplexer, Modulator and should be equipped with measuring and monitoring equipment like
Test Pattern Generator, Transport Stream Analyser, Video Measurement set, Remote control
computer etc. following gives the details of testing methodology & c~ain for various
compression equipment:

3.1 Encoder/ Multiplexer Test bench

Encoder/ Multiplexer test bench will comprise of Test pattern generator, Device-Under-
Test DUT, Transport stream analyser, IRD (with ASI input), Video Monitor along with
accessories like waveform monitor etc. This test bench is intended for testing (fault diagnostics
up to card level not up to component basis) & calibration of Encoders or Multiplexers of
Tandberg, Scopus and Nextream (Thomson) makes available in Doordarshan network. A
tentative schematic of testing chain is given at Figure-4.

Troubleshooting tree software with search facility along-with remote monitoring software
for this equipment is to be provided in the Compression & base-band Remote control computer.
Proprietary Fault Diagnostic software from OEMs (Tandberg, Scopus, Nextream) if any required
for testing of these Encoders/ Multiplexer should be quoted as an optional items.
Representetative specifications for various measuring and monitoring equipment are detailed in
the following sections:

3.2 Modulator Test bench

Modulator test bench will comprise of Test stream analyser, Device-Under Test (DUT),
70 MHz to L-band U/C, IRD (with QPSK input), Video Monitor along with accessories like
waveform monitor etc. This test bench is intended for testing (fault diagnostics up to card level
not up to component basis) & calibration of Modulators of Tandberg, Scopus and Nextream
(Thomson) makes available in Doordarshan network. A tentative schematic of testing chain is
given at Figure-5.

Troubleshooting tree software with search facility along-with remote monitoring software
for this equipment is to be provided in the Compression & base-band Remote control computer.
Proprietary Fault Diagnostic software from OEMs (Tandberg, Scopus, Nextream) if any required
for testing of these Modulators should be quoted as an optional items. Representetative
specifications for various measuring and monitoring equipment are detailed in the following
sections:
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3.3 IRD Test bench

IRD test bench will comprise of Test stream analyser, Device-Under-Test (DUT), QPSK
Modulator, Video Measurement Test, Video Monitor along with accessories like waveform
monitor etc. This test bench is intended for testing (fault diagnostics up to card level not up to
component basis) & calibration of IRDs of Tandberg, Scopus makes available in Doordarshan
network. A tentative schematic of testing chain is given at Figure-6.

Troubleshooting tree software with search facility along-with remote monitoring software
for this equipment is t9 be provided in the Compression & base-band Remote control computer.
Proprietary Fault Diagnostic software from OEMs (Tandberg, Scopus, Nextream) if any required
for testing of these Modulators should be quoted as an optional items.

3.4 Specification Compression Test & Measurement Equipment
Representetative specifications for various measuring and monitoring equipment for

compression Test Bench are detailed below:

3.4.1 Multi format Video Generator (Test Pattern Generator)

The multi format digital signal generator is t6 be used for test signal generator for broadcast
facilities and to test the equipment performance the essential features are:

1. The equipment should have multi format digital test signal generation facility.
2. It should have channel configuration and performance to support reference generator

needs.
3. It should have unique, robust channel of mode to provide stable synchronization signal

for digital broadcast facility.
4. It should provide 4 channels (2 AES/EBU pairs of audio signal generation).
5. It should have various Analog colour bar test signal in PAL format.

81 No. Parameters Requirement

1. Audio signal

a)
b)

2.
a)
b)
c)

Output Standard
Amplitude

Digital test signal
Output Standard
Bit rate
Amplitude

ANSI S4.40 (AES3)
1V ±0.2V

ITU-R BT 601
270 Mbps
800 mV p-p ± 10%
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Window based
LCD, 10.4 inch nominal

3.4.2Transport Stream Analyzer
Transport Stream Analyzer is to be used for measurement and analysis of ASI stream

available at the output of encoders and multiplexers. The salient features are as follows:

1. The T. S. Analyzer should be able to capture and analyze both real time (Live stream) and
deferred time transport streams.

2. It should be able to generate record and analyze streams at the highest ASI data rate.
3. It should be able to diagnose and solve most subtle, complex and intermittent Digital TV

problems in the minimum time.
4. It should include comprehensive analysis tool to analyze - Transport Stream compliance,

Buffer, PES, Compressed Video and audio elementary Streams togethec with TS editor,
multiplexer and data broadcast applications for stream creation, analysis and error
injection.

5. It should have the facility to analyze the compression standard like MPEG-2, H.264.
6. Ability to monitor network which carry multi programme stream (MPTS ) or single

programme stream( SPTS )
7. It should have PCR and PTS and PIT graphing and measurement Display, SI/PSI/PSIP

display, Real-time and deferred-time EPG display, Section and Packet view.
8. It should carry Proper PCR measurement as per TR 101 290 measurement guide line.
9. It should have facility to take I-band input for QPSKJ8PSK modulated signal.
10. It should be possible toO do analysis in CBR and VBR modes as per DVB and MPEG

standards (one at a time) and log the results along-with measurement mode.
10. Platform Characteristics
a) Operating System
b) Display

11. ASI Input Parameters
a) Connector
b) Input signal level
c) Input Return loss
d) Bit Rate

12. L-band Input Parameters
a) Input frequency range
b) Input signal range
c) Modulation Type
13. L-band signal measurement Parameters
a) Modulation Error Ratio

i) Display range
ii) Resolution

iii) Accuracy
b) Signal or Carrier to Noise Ratio

i) Display range
ii) Accuracy

c) Constellation display

BNC 750.
800mV ± 10 %

Better than 17 dB (5 MHz to 270 MHz)
250 kbps to 214 Mbps
Input and output aggregate bit rate (simplex or
duplex operation)

950 MHz to 2150 MHz step size of 1 MHz
- 60dBm to -30 dBm
QPSK (as per ETSI EN 300421) & 8PSK

10 to 26 dB
I dB
+2dB

9 dB to 27 dB
±2dB
RF constellation should be displayed on screen.
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3.4.3 IRD
The professional IRDs in the test benches are to be used to provide SDI signals

(with embedded audio signal) for monitoring of test signal. These IRDs should receive the ASI
SCPC / MCPC signals in ASI format (for EncoderlModulator test) and QPSK (for Modulator
Test) and give the analog base band (Video and audio), digital (SDI, SDI Embedded, AES/EBU)
and ASI signals.

The IRD should have a front panel display and one should be able to enter or edit all the
parameters for a perfect reception of the signals. There should be provision for observing the
HER of the received signal before correction and signal level in the front panel. IRD should
be able to descramble HISS mode 1 and HISS-E signals. Also the IRD should be able to
store the channel parameters for at least 20 prof!rammes.

3.4.3.1 RF Parameter Specifications
Parameter
(a) Input Frequency Range
(b) No. of Inputs

(c) Tuning Step Size 125 kHz, maximum
(d) Satellite Frequency Band
(e) Input Impedance
(f) Input Connector
(g) Input Power Range
(h) Image Rejection
(i) Input Return Loss
(j) Noise Figure
(k) AFC Tuning Range

(1)De-Modulation Method
(m) Variable Symbol Rates
(n) Convolution Inner FEC

Rates selectable
(0) IF Filter Bandwidth

Specification
950 - 2150 MHz
2 nos. (Independent)

C & KU-Band, selectable
75 Ohms
F-Type female
-25 to -65 dBm per carrier
>30 dB
7 dB, minimum
20 dB, maximum
± 3 MHz (capable to lock only the required channel
and prevent any possibility of locking on
Non-required channel)
QPSK demodulation
1.5 to 44.5 M symbol/see

R= 1/2,2/3,3/4,5/6, 7/8, (for QPSK)
Automatic ~election (dependent on Symbol Rate).

3.4.3.2 Audio and Video Decompression Parameters
Parameter Specification

(a) Video Resolution 720 x 576,
(all resolutions shall be capable 704 x 576 544 x 576, 480 x 576, 352 x 576,

(other standard resolution
of I, P & B rrame decoding) should be selectable)

(b) Video Decompression Type MPEG-2 422P @ ML and MP @ ML
(c) Television Standard PAL-B

(d) Audio Decompression Type MPEG-l layer-2 (Stereo/Music am, i.e.
Single Mono, Dual Mono, Stereo, and
Joint Stereo)
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3.4.3.3 Transport Stream OfP MPEG-2 ASI on BNC

3.4.3.4 Video Output Specifications

The IRD shall have two analog and two digital Sill output (SDI and SDI Embedded) and
one ASI output.

3.4.3.4.1 Analoe: Video Output Specifications
Parameter
(a) Connector Type
(b) Quantity

(c) Level (nominal)
(d) Level adjustment

Specification
BNC (75 Ohms)
2 Nos. of analog composite PAL-B CCIR
Standard '
(one main and one for monitoring)
1V p-p
±5%

3.4.3.4.2 Die:ital Video Output Specifications

Parameter
(a) Serial Interface

(b) Connector Type
(c) Quantity

3.4.3.5

Specification
SMPTE 259M, 270 Mbfs & SMPTE 272-1994
(10 bit)
BNC (75 Ohms)
2 Nos. of DIGITAL output compliant to ITU-R
BT.656 Standard

(d) Level As per ITU-R BT.601 (part A)
(e) Bit rate supported Up to 50 Mbps
Note: ASI to SDI conversion should take place directly, i.e. not through Analog to
Digital converter.

Video Performance Specifications

Parameter
(a) Frequency Response
(c) Chroma- Luma Delay
(d)Field Time Distortion
(e) Line Time Distortion
(f) Short Time distortion
(g) Differential Gain
(h) Differential Phase
(i) Signal to Noise Ratio

Specification
Better than +0.5 dB, -1 dB for 0-5 MHz
±30 ns maximum
<3%
< 1%
<2%
<4%
<2°
>60 dB (luminance weighted)

3.4.3.6 VBI Sie:nal insertion facility
The IRD should have the provision to insert standard VITS signal using its own in-built

VITS generator (as per CCIR standard)

3.4.3.7 Decrvption Facilitv
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The IRD should be compatible to provide BISS-E (Injected ID type decryption facility.
The IRD shall have CI slot so that Conditional Access Module (CAM) can be added, if required,
to receive scrambled signals .

..1.4.3.8Audio Output

3.4.3.8.1 Analog Audio

Each analog audio output shall be presented as a stereo pair. In the event of "Mono"
transmissions, the same input channel will be output to both left and right connectors. In other
modes ("Stereo", "Joint Stereo" and "Dual Mono"), the two encoder input channels will be
output as left and right.

3.4.3.8.2 Analoe Audio Output Specifications
Parameter Specification
(a) Output Impedance 50/6000 (balanced)
(b) Number of Outputs 4, configurable as two Stereo, Joint Stereo,

Single, mono, Dual mono.
(c) Connector Type XLR Male Socket or with suitable XLR Adapter

(i.e. no terminal block)
(d) Load impedance 600 Ohms (balanced)

3.4.3.8.3 Dieital Audio Output Specifications
Parameter Specification
(a) Output Level 5 V nominal
(b) Output Format AES/EBU
(c) Load Impedance 110 Ohms
(d) Connector Type XLR male Socket or with suitable XLR

adapter (i.e. no terminal block)
(b) Number of Outputs 2 Stereo Channels

3.4.3.8.4 Audio Performance Specifications at 256K bps and sampline rate of 48 KHz
Parameter
(a) Peak Output Level
(b) Clipping Level
(c) Sampling Rates
(d) Frequency Response
(e) THD
(f) Dynamic range
(g) Cross talk at 1 kHz
(h) Signal to noise ratio

3.4.3.9 Data Output
3.4.3.9.1 Asynchronous Serial Data

Parameter
(a) Data Type

(b) Physical Interface (Connector)

Specification
+ 18 dBrri into 6000 balanced
S/W Selectable to be provided
32, 44.1 and 48 KHz

40 Hz to 20kHz± 1 dB
<0.3 % at 1 kHz
80 dB (ITU-R/Arm weighting)
60 dB, full scale (20 Hz to 20 kHz)
55 dB (min) at 0 dBm

Specification
CCIn V.24 / V.28 (RS232C)
Asynchronous serial Data
9 pin subminiature 'D' type, Female
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(c) Data Rate

3.4.3.9.2 Synchronous Serial Data
Parameter
(a) Data Type

(b) Physical Interface (Connector)
(c) Data Rate

3.4.3.10

(a) LNB Voltage

(b) Current capability
(c) Over Current protection
(d) LNB Power Supply & Control

3.4.3.11 Size
Mount

up to 38.4 kb/s, asynchronous

Specification
CCIT! V.U (RS422)
Synchronous serial Data
9 pin subminiature 'D' type, Female
n x 64 Kbps from 64 Kbps to
2.048Mbps

LNB Power Suuulv & Control

Suitable voltage should be provided for
polarization switching at LNB
350 mA (min.)
Fold back current limiting.
Receive Polarization Control by electrical
Command Via LNBCs-IF feeder cable (Normal,
High & Low band switching Pulse for KU-Band
operation).

19" Rack Mount

3.4.4 Specification for 14"nominal TFT Colour monitor

ESSENTIAL FEATURES:

2. The offered 14" nominal TFT Colour monitor should accept Standard Definition, SDI
input as well as analog composite video input.

3. The product should be a broadcast quality monitor with front panel controls. The monitor
should be light weight, robust, compact and rack mountable.

4. It should be possible for the user to select the industry standard D65 or D93 Colour
temperature through menu for matching Colour and gradation ofthe monitor.

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

6. The offered product should have a high brightness, high-resolution and high contrast
active TFT panel.

7. The offered monitor should support 4:3 aspect ratio format of the video signal.

8. The offered product should have the facility to control the display parameter like
brightness, contrast, Colour saturation, sharpness etc.
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9. The offered equipment should have a wide viewing angle both in horizontal and vertical
direction with no reduction in brightness, picture contrast and Colour saturation.

10. The TFT monitor offered should have a minimum response time for facilitating viewing
of fast moving picture like sports events without any delay.

11. rhe offered monitor should function with standard AC 230 V, 50 Hz power supply.
12. The offered product has to be mounted on control console table. A suitable mounting

hardware should be supplied and integrated.

13. Aesthetically designed matching professional grade speakers along-with professional·
grade audio driving amplifiers should be supplied with Monitor for audio monitoring.

14. The offered product which is of internationally reputed make, meeting the specification
and proven in the broadcasting media only will be acceptable. The firm should enclose
the user list of the broadcasters to whom this product has been supplied.

Technical Specifications
1. Display Size 14" nominal diagonally

2. Resolution 1024 x 768 pixels

3. Colour reproduction 16 millions or better

4. Contrast ratio 300: 1 or better

5. Viewing Angle 150 degree in Horizontal
150 degree in Vertical

6. Brightness 400 cd / sq. m or better

7. Aspect ratio 4:3

1 or more-SDI in BNC, 270 Mb/s, 0.8V pp across
75 ohms 2 x Composite in BNC, 1 V pp across 75
ohms
220 VAC. 50 Hz+_ 10% (If operates in DC,
Necessary AC to DC power supply adaptor should
be offered.

3.4.5 70 MHz to L-band Up-converter Specifications
70 MHz to L-band Upconverter is to be used to check the monitoring output of modulators.

The specifications are detailed below:
1. Input Frequency
2. Output Frequency range
3. Frequency Steps Size
4. Input return loss
5. Out put return loss
6. Gain

8. Video Input

9. Power supply

70 MHz ± 18 MHz
950 MHz to 1450 MHz
Synthesized 125 KHz
14 db minimum
14 db minimum
15 dB

Page 16 of 33



7. Phase Noise
8. Spurious

IESS308/309 compliant
-55 dBc modulated (carrier related)
-65 dBm unmodulated (Non carrier)

Specification _
DVB Document AOIO rev. 1, May 1997: Section 4.4
Byte & Signals Packet Burst modes.
BNC

3.4.6.2 Forward Error Correction and Modulation Scheme
Parameter Specification
(a) Multiplex Adaptation As per ETS 300421 (1994)

and Energy Dispersal
(b) Outer Coding
(c) Interleaving Depth
(d) Inner Coding

3.4.6 DVB Satellite QPSK Modulator Speciflcations
3.4•.6.1ASI Inputs

Parameter
(a) Compliance
(b) Byte stuffing modes
(c) Connector

Reed-Solomon (204,188, T=8)
12
Convolution,
R=1/2, 2/3, 3/4,516 or 7/8 (QPSK)

(e) Spectrum Roll off factor 25% and 35% selectable
(f) Modulation Format QPSK
(g) Transmission Rates Variable, 1.0 to 35 MSPS
3.4.6.3 IF Output Interface Specifications
Parameter Specification
(a) Output Frequency Range 70±18MHz
(b) Synthesizer Step Size 1 kHz, step
(c) Frequency Stability < ± 1 KHz
(d) Output Impedance 75 ohms unbalanced
(e) Connector BNC, female
(f) Output Return Loss 15 dB (min.)
(g) Output Level Range -20 to +5 dBm
(h) Level Step Size 0.2 dB max.
(i) Spurious Outputs Better than 50 dBc/4 kHz
(j) Synthesizer Phase Noise Meets requirements of IESS-308
(k) CW mode Selectable
(I) Noise floor (No I C) < -120 dBc/Hz
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4 Specifications for Base-band Eauipment Test-Bench

Base-band equipment test bench is intended to be used for testing and calibration of base-
band equipment like optical fibre link etc. This test bench will consist of a set of Racks (if
required or it 'can be a part of compression test bench racks) which is to be fully wired for testing
of Optical transmitter, Optical receiver, etc. and should have provision for measuring and
monitoring using equipment like Test Pattern Generator, Video Measurement set, waveform
monitor, etc. following gives the details of testing methodology & chain for various compression
equipment:

4.1 Optical Transmitter Test bench

Optical transmitter test bench will comprise of Test pattern generator, Maintrame
IQH3A-S-P of Snell & Wilcox make (which includes Module-Under- Test, IQDEC0318-2A card
and IQORX0033-1A with IQHRXOO optical receiver), OFC cable, video measurement set, and
Video Monitor along with accessories like waveform monitor etc. This test bench is intended for
testing (fault diagnostics up to card level not up to component basis) & calibration of Optical
Transmitter of S&W makes available in Doordarshan network. A tentative schematic of testing
chain is given at Figure-7.

Troubleshooting tree software with search facility along-with remote monitoring software
for this equipment is to be provided in the Compression & Base-band control computer.
Proprietary Fault Diagnostic software trom OEM if any required for testing of these modules
should be quoted as an optional item.
4.2 Optical Receiver Test bench

Optical Receiver test bench will comprise of Test pattern generator, Maintrame IQH3A-
S-P of Snell & Wilcox make (which includes Module-Under-Test, IQDEC0318-2A card and
IQOTX0033-IA with IQHTXOO optical transmitter), OFC cable, video measurement set, and
Video Monitor along with accessories like waveform monitor etc. This test bench is intended for
testing (fault diagnostics up to card level not up to component basis) & calibration of Optical
Receiver module of S&W makes available in Doordarshan network. A tentative schematic of
testing chain is given at Figure-8.

Troubleshooting tree software with search facility along-with remote monitoring software
for this equipment is to be provided in the Compression & Base-band control computer.
Proprietary Fault Diagnostic software from OEM if any required for testing of these modules
should be quoted as an optional item.

4.3 Video Measurement Set

The existing Video Measurement set at Kendra (i.e. Todapur) VM 700T of Tektronix
make is to be used in the Base-band & compression test benches. Integrator has to integrate this
VM 700 with supplied equipment. This Video measurement set is to be integrated with the
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Compression & Base-band test bench remote control computer system for remote control and
operation ofVM 700.

4.3 Waveform Monitor (with Video & Audio measurement facility)

Waveform monitor is to be used for performance monitoring of Base Band signals i.e.
audio and Video in digital mode for PAL format. Also this is to be used for SDI signal
measurements. The essential features are:

1. The equipment should be able to monitor PAL analog video, SD digital video standard
along with Analog audio and digital audio (embedded or AES/EBU).

2. The equipment should be able to provide total solution for SDI signal monitoring.

3. The equipment should have dual input support.

4. The equipment should have extremely fast measurement as per the standard CCIR. Rep
624-1 Rec. 567 and 569.

5. The equipment should have capabilities of carrying Waveform monitor & Vectroscope,
Picture display, eye pattern diagram, SDI format analyzer, SDI jitter application, inter
channel timing, etc .

6. The equipment should have capabilities to display Parade and Overlay displays with
interpolated waveforms.

7. The equipment should have capabilities to numerical & Graphical display of AIV delay.

8. The measuring equipment should be able take both vertical Interval and full field
measurements.

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

10. It should have Graphic display of Amplitude and timing measurement, linear and
nonlinear distortion measurements.

11. The equipment should have parallel or serial printer ports, fully documented remote
control operation, hardcopy for analysis and documentation.

12. The equipment should have real time format analyzer with event logging and frame
capture.

13. Fully remote control option.
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5. Specifications for Asset Manaeement Software & Hardware

I. General Features
The offered system should have the following features in general

a) Software should have following reporting options:
1. By Type of equipment

11. By Type of fault
111. By Estimated cost of repair of equipment
IV. By Status of Equipment
v. By Station ill

VI. By Zone or State
V11. By Name of OEM

V111. By Model of equipment
IX. By Serial number
x. By Date of warranty expiry

Xl. By Year of Purchase
Xll. I\.Y AT / Purchase order number

X111. By date of receipt
XIV. By date of dispatch
xv. By Delivery challan number or Inward entry number

XVI. It should also be possible to generate reports as per
requirements

b) Facility to add and delete equipment records in data base. There should
be a facility to have two level entries of equipment records.

c) Facility to avoid duplicate entries of equipments in data base.
d) Facility to see history records of each equipment of group of

equipments. History should include cost of repair at each instance and
total cost till date including the spares used.

e) Facility to check spare availability for each type of equipment.
f) Facility to see usage of spares for any or a group of equipment.
g) Facility to add additional input OPTIONs for unique entries for ease of

query at a later date.
h) Facility to back up.
i) Local area network & Remote Operation
j) Simultaneous operation by many users.
k) Facility to have user level, group level, screen level, field level

security and right management.
1) Once software is installed on server all users should be able to access

it through their browser, subject to available rights.
m) Facility to send reports via e-mail / fax.
n) Only proven and stable software need to be quoted along with the list

of users.
0) Implementation and upgrades during the warranty period should be

free.
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II. Hardware Features:
Only client Hardware for this requirement needs to be quoted.

System Components for Client work station

1. Operating System

2. Software
3. Processor
4. System Memory
5. Real Time Clock
6. Retention Time
7. CMOS setup, and PnP NVRAM
8. BIOS
9. Bus
10.Graphics

Window XP or the latest windows based
Operating system
To be provided on CD
Core 2 Duo or better
2.0 GB minimum
with a resolution of 1 second or less

Real-time clock,
Minimum battery life is 5 years
field up gradab1e
32-bit PCI, minimum
1024 ~768 SVGA resolution with 32K colors
mInImUm

11.CD/DVD-RW drive PC compatible half height SATACombo
(CDROM + DVD reader and writer) drive, 8X
mInImUm

12.Hard Disk Drives 160 GB HDD minimum
13.USB Port Six (minimum)
14.Parallel interface port (printer port) Port must support standard Centronics
15.Ethernet port One
16. Serial port Two
17. Screen TFT, 17" minimum
18.Memory card reader PCMCIA, USB, SD, Flash, micro SD,
19.Printer Laser printer (A4, BIW)
20. Scanner Flat bed (A4, Colour)
21. Fax Plain paper (A4)

III. Server Hardware (Leasing) Requirements:

The server hardware and data storage facility need to be hired from any
Government organization (Like NIC etc.) on behalf of Doordarshan. Annual lease
charges will be paid by Doordarshan. All users from field stations will be able to
access the server for reporting fault and getting the status of their equipment.
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~ 6 PHYSICAL, ENVIRONMENTAL & MECHANICAL
SPECIFICA TIONS

6.1 Power Supply
Equipment shall operate from a wide range of power supply voltages without interruption
or damage.
Parameter Specification
(a) Voltage Range 220 VAC (+10% -15%)
(b) Frequency 48-52 Hz

6.2 Environmental Specifications
Parameter Specification
(a) Operating Temperature (Indoor) ODCto 45DC
(b) Operating Temperature (Outdoor) -10DC to 50DC
(c) Storage Temperature -20DCto 60DC
(d) Humidity (Indoor) 0 to 85% non-condensing
(e) Humidity (Outdoor) 0 to 100%
(1) Altitude 0 to 3000 m

6.3 Mechanical Specifications
Equipment shall be rack mounted and required number of racks should be supplied pre-
wired to house all the supplied equipment.
Parameter Specification
(a) Construction Modular approach, EIA RS-310C,

19" rack-mount
(b) Cooling internal circulation fans
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SATD/PS/2009

7. POWER SUPPLY

The power supply system for Maintenance Workshop is to be arranged from existing
(available at Carrier Monitoring earth Station at Todapur) 2x40 KVA UPS operating in 1+1
redundant parallel load sharing mode with 15 minutes battery bac~ up for each UPS along with
AVR and PDP. The Integrator has to arrange for extending ~he power supply from the existing
setup.
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8. GENERAL

- 8.1 COMPLIANCE
(a) A point-by-point compliance statement from the principal manufacturer in respect

. of all the points. sub-points and paras laid down in this specification from paee 1
onwards is to be enclosed along with the offer. Mere signature on a copy of
Doordarshan specifications shall not be accepted as a compliance statement. Paee
no. of location of data sheet should be eiven in paee no. column. One COpyof
compliance statement and Bill of material should also be eiven on CD-ROM in
the same format as DD specifications.

(b) Compliance statement in the format as indicated below only shall be accepted.

~ u ,;; ~ ~Q rn =u = .•. •• u E Q
~ i rn = ~ = =- u = •• = ~ ...•

= -~'O~ II)u ~- E- ~ Q Q .s ~ ~~ Q 0 ~
~ •••• Q E!~ ...• ~ ~,-~.c-z "" Q

.•.. ~ ...• = ...."".•.EQ.Q -(1)1.='0 Z -c. -c._ Q • C. ~ II) C. Q II) •••• ~ = ~ u ~ rn ~

~§
II) E II) ~ CJ) •••• ...• ~ I ;:e=~ ~EQ •••• II) "" •••• ~ u ~ EQ Q ~ t I: &~ >- u = E ~~I!'=u~ CJ)

~ Q c.~C"~ ~ Q Q ~
~Q ut- Q .s Q o::f:E! ~.= ~ ~ ~

~ ~ QJ = U II) U .•.•r.. •. Q ~ II) ~

1 Scope
2 General -
3 Essential

features
(a)-----
(b)-----

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

(d) 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 & every
specs and containing only a commercial hand out/pamphlet will be rejected.

(e) The data sheets should be included as desired in para 8.1 (b) of this specification.
(f) Any deviation from the specification detailed in the compliance statement is to be

highlighted separately.
(g) Offers without proper & duly completed compliance statement are likely to be

rejected with the sole responsibility of tenderer and no further claim/correspondence
will be entertained.
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8.2 Ordering Information

One soft copy of ordering information/Bill of material (in MS Excel format) should be
provided along with the quote in the same format as DD BOM.

8.3 Documentation

Offer should include the supply of four complete sets of original documents (about
operation and maintenance of equipments) for all equipment. They have to supply two sets for
each unit of the equipment i.e. one set for Directorate and one for respective Zonal offices. All
the information as asked above should also be supplied in CDROM with each set of document.
The CDROMs supplied should have full features of find & search of Microsoft. One ,set of the
above manuals for each equipment should be enclosed along with the tender for technical
evaluation. Offers without the manuals for evaluation are liable to be rejected.

8.4 Guarantee

i) The equipment shall be guaranteed against any manufacturing defects for a period of two
year from the date of supply or 18 months from date of commissioning, whichever is later.

ii) Any parts failing during the guarantee period shall be repaired/replaced free of charge by
the supplier at site i.e. no transportation charges would be paid by DD for transporting the
defective / repaired items if required to be removed from site during the guarantee period.

Hi) Guarantee period is to be extended corresponding to the outage period if the failure
rectification takes more than 15 days time.

8.5 Spares

1. Necessary spares required for the maintenance of the equipment offered should be quoted
separately. The total value of the order for spares will be 5% of the cost of the equipment.

2. A complete recommended spare list with quote should be offered, along with the bid.
3. Supplier should give a certificate for providing spares and maintenance support for this

system for the next five years.
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8.6 Accessories

1. All essential accessories like cables, connectors and power cord etc. should be included in
the offer. Optional accessories should be quoted separately.

8.7 Inspection

1. All the equipment to be supplied against the supply order for this tender shall be
subjected to inspection :;itNew Delhi/manufactures facility by Doordarshan.

2. ATP is to be provided by the Tenderer for approval by Doordarshan before inspection.

8.8 Necessary Requirement

1. The offer should indicate the time frame for completing the activities up to the
commissioning ofthe set-up on a bar chart.

2. All the essential items, which the manufacturer feels are necessary to complete the
equipment/chain for the full exploitation of all the features of the equipment offered, may
also be quoted.

3. Equipment from renowned and well-known firms of the industry with proven track record
only will be accepted. The tenderer should enclose a list of organizations to which same
equipment as in this tender has been supplied.

4. System/equipment (motor controllers etc.) should be offered along with its frame/housing
and other accessories which are necessary to meet the specifications/requirement and for the
full exploitation of the equipment.

5. The system/equipment preferably should be mountable into industry standard 19" rack.

6. Cost of all the equipment which are necessary to complete the configuration to meet the
specifications/requirement should be very. clearly specified and will be included for
commercial evaluation.

7. The system offered should be complete in all respects even if missed in the specification.

8. The offer incomplete in any respect is liable to be rejected.

9. If required, one sample of system/sub system complete in all respects alongwith operators &
technical manuals may be required for technical evaluation.

10 The firm should have supplied and installed Earth stations for TV uplink in India or abroad
and should have been in the broadcasting field for at least three years.
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SATD/List_ Eqpt/2009
9. EQUIPMENT LIST A: Satellite Related EQuipment

Bill of Material
SI. Equipment ~ Make Model
No. Quantity
I R.F. TEST BENCH
1 Directional Coupler . 1 set
a Ku-Band 1 no.
b C-Band 1 no.
2 Dummy Load with feed thorou2h output port - 1 set
a Ku-Band 1 no.
b C-Band 1 no.
3 R.F. Si2nal Generator 1 no.
4 R.F. Spectrum Analyzer along with all accessories (including 1 no.

memory card etc.)
5 Flexible Wave2uides 1 set
a Flexible waveguide Ku-Band 2 Mtr
b Flexible waveguide C-Band 2 Mtr
6 R F Test Bench equipment control system 1 set
a Remote Control computer -I system (industrial rack mount) including 1 set -

Hardware & software
b Trouble shooting tree Software for TWT HPA of CPI, MCL, Xicom 1 set

makes
7 RF Power meter up to 18 GHz 1 no.
8 RF attenuators with 30 dB, 20 dB, 10 dB attenuation (2 nos. each) 1 set

9 RF step attenuator ( 30 dB in 1 dB steps)

10 Required no. of 19" rack frames (including RF trolley for test and 1 set
measurement equipment) for RF Test Bench (with redundant power
supply, other interface cards for complete monitoring & control through
remote control computer).

11 Any other essential item to complete the installation ofR.F. Test Bench 1 set
Measurement system.

II Compression Equipments Test Bench
1 Multi-format Digital Video & Audio Test pattern generator 1 no.
2 Transport Stream Analyzer 1 no.
3 Professional IRDs 1 Set
a Prof. IRDs (with 2 ASI inputs and with DVB-ASI, SDI, AES/EBU, 2 nos.

SDI embedded audio and PAL video & Analog Audio outputs) along
with 4:2:0 decoding and Common Interface slot hardware

b Prof. IRDs (with 2 L-band QPSK inputs and with DVB-ASI, SDI, 2 nos.
AES/EBU, SDI embedded audio and PAL Video & Analog Audio
outputs) along with 4:2:0 and 4:2:2 decoding and Common Interface
slot hardware
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4 70 MHz to L-Band Up Converter 1 no.
S Modulator 1 no.
6 Video Monitor 1 Set
a Colour monitor 14"nominal TFT. 2 nos.
b Professional grade speakers along with Professional grade audio 2 sets

driving amplifier.
8 Compression Equipments Test Bench equipment control system ! _se_t

.

a Remote Control computer -II system (industrial rack mount) including I set
Hardware & software

b Trouble shooting tree Software for Encoders and Modulator or I set
Multiplexers of Tandberg, Scopus and Nextream (Thomson) makes

9 Required no. of 19" rack frames for Compression Equipments Test 1 set
Bench with redundant power supply, other interface cards for complete
monitoring & control through remote control computer.

10 Any other essential item to complete the installation of Compression 1 set
EQuipments Test Bench Measurement system.

III Base-Band Equipments Test Bench
1 Mainframe Unit consistine of 1 set
a Mainframe Unit with chassis power sutJply & gateway card IQH3A-S- I no.

P ofS&W
b Extended card IQHEXT ofS&W 2 nos.
2 Analog to Digital converter with Audio embedder -IQDEC 0318-2A of I no.

S&W
3 Optical Transmitter unit consistine of 1 set
b Optical Transmitter board IQOTX0033-IA ofS&W I no.
b Optical transmitter module IQHRXOO (S& W) 2 no.
4 Optical Receiver unit consistine of 1 set
a Optical receiver board IQORX0033-IA ofS&W I no.

b Optical receiver module IQHRXOO (S& W) 2 nos.

S Waveform Monitor (With Video & Audio Measurement facility) 2 nos.

6 Optical fiber cable (OFC) 2 core of 5 meter length with suitable 2 sets
connector at both ends

7 Base-Band Test Bench equipment control system (to be loaded on ! _Se_t
Remote control Computer -II)

a Trouble shooting tree Software for Optical Transmitters & Receivers of I set
S&W make

b Roll call software of S&W
8 Any other essential item to complete the installation of Base-Band 1 set

EQuipments Test Bench Measurement system.

IV Asset Management Software & Hardware
I Asset management Software I set
2 Asset management Client Hardware I set
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3 Asset management server Hardware Leasing I set
4 Computer table including chair for asset management system and laser I set

Printer

V Miscellaneous Items ~

1 Colour Printer Laser type I no.
2 Digital multi meter (6.5 digits) I no.
3 Set of Tools for maintenance including soldering, jigs etc. (Detailed list I no.

to be given).
4 Audio (43216 of Belden make or equivalent), Video (1694A of Belden I set

make or equivalent), IF, etc. Cables with assorted connectors for proper
measuring & monitoring.

5 Installation material for laying of cables protection pipes, support, I set
earthling strips, earth pits etc.

6 RF, IF, Base band patch panels, dividers, waveguide Switches, I set
terminations. if required ( This should be clearly illustrated with
detailed block diagram)

7 PDP and Power supply cables of Approximately 20 KVA load. I set
8 Antistatic table top 7 floor mat including accessories like wrist band, I set

connecting coiled cable, insulated gloves.
Wooden work bench of standard size 2 Nos.

-9
10 Any other items required for completing the installation and I set

commissioning work of the system as per specification, should be
included and quoted. No extra cost will be paid for any extra item
declared at a later date for completion of the project installation.

VI Documentation
a Operation and maintenance manuals (whenever applicable) for all the 4 sets

equipment supplied (hard copy)
b All software backups are to be supplied on CDs. 4 sets
c Operation and maintenance manuals (Softcopy) for all the equipment 4 sets

supplied on CD's (with Search facility etc).
(2 set for the station, 1setlor DG DD and 1setJor CE(NZ))

VII Training
1 Training (including Theoretical & Practical, hands on experience) for I set

RF Test Bench set up (minimum two weeks) (for procedure to be
adopted for RF equipment testing & maintenance).

2 Training (including Theoretical & Practical, hands on experience) for I set
Compression Test Bench set up (minimum two weeks) (for procedure
to be adopted for Compression equipment testing & maintenance).

3 Training (including Theoretical & Practical, hands on experience) for I set
Base-Band Test Bench set up (minimum two weeks) (for
procedure to be adopted for Base-Band equipment testing &
maintenance ).
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4 Training (including Theoretical & Practical, hands on experience) for 1 set
Asset Management Test Bench set up (minimum two weeks) (for
procedure to be adopted for Asset Management)

Optional Item
1 RF Equipment
a Proprietary fault diagnostic S/W for TWT HPAs from OEM CPI 1 set

b Proprietary fault diagnostic S/W for TWT HPAs from OEM MCL 1 set

c Proprietary fault diagnostic SIW for TWT HPAs from OEM Xicom) 1 set-
2 Compression Equipment
a Proprietary fault diagnostic SIW for Encoders from OEM Tandberg 1 set
b Proprietary fault diagnostic SIW for Encoders from OEM Scopus 1 set
c Proprietary fault diagnostic S/W for Encoders from OEM Nextream 1 set

(Thomson)
d Proprietary fault diagnostic S/W for Modulator from OEM Tandberg 1 set
e Proprietary fault diagnostic SIW for Modulator from OEM Scopus 1 set
f Proprietary fault diagnostic S/W for Modulator from OEM Nextream 1 set

(Thomson)
g Proprietary fault diagnostic S/W for Multiplexer from OEM 1 set

Tandberg
h Proprietary fault diagnostic S/W for Multiplexer from OEM Scopus 1 set
1 Proprietary fault diagnostic S/W for Multiplexer from OEM 1 set

Nextream(Thomson)
3 Base-band Equipment
a Proprietary fault diagnostic S/W for OFC Link equipment modules 1 set

from OEM S&W

Note:
1. All the Tenderer are advised to attend Pre-tender conference on the date and time

specified in the NIT. All the technica} queries (if any) should be raised during this
conference only. No technical queries will be entertained after this conference. DD
will have the right to revise the technical specifications of the system after Pre-
tender conference if required.

2. One soft copy of Bill of Material having Make & Model of offered equipment, _in_t_h_e
same sequence and keepin2 same serial numbers. should be provided along-with the
quote (in the form of MS Excel work sheet).

3. Firm must collect electronic copy of Bill of Material on floppy or by E-mail, so that
it can be filled and submitted by the firm in a correct format.
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PRASAR BHARATI
(BROADCASTING CORPORATION OF INDIA)
DIRECTORATE GENERAL: DOORDARSHAN

SPECIFICA TIONS
FOR

Maintenance Workshop at Todapur, Delhi
-

(Part B: Transmitter Related Equipment)



PRASAR BHARATI
(BROADCASTING CORPORATION OF INDIA)
DIRECTORATE GENERAL: DOORDARSHAN

Specifications for Maint~nance Workshop at Todapur
Part B: Transmitter Related Equipment

This document lays down performance specifications'for Maintenance Workshop facility at
Todapur Delhi for Transmitter related equipment.

All the general terms & conditions mentioned at s1.no 8 in part A-for Satellite related equipment
is applicable here also. The specifications of eqpuipment required are detailed below:

1.0 TV Analyzer

TV Analyzer should be an instrument that offers all the functions and features of a

spectrum analyzer, combined with the functions and features of an analog and digital TV test

receiver. It should have a TV module that permits the analysis of analog and digital TV signals

and their demodulation. The demodulated video signal, should be available at output that can be

used either as a CCVS (analog TV) or as a TS-ASI (digital TV) output.

1.1 SPECTRUM ANALYZER SPECIFICATIONS

a) Frequency Range - 500 kHz to 3 GHz

b) Resolution Bandwidth - 100 Hz to 1 MHz

c) Video Bandwidth - 10 Hz to 1 MHz

d) T.O.I. - typo 13 dBm

e) Sweep at Span = 0 Hz - 100~s to 100s

f) Reference Level- -80 dBm to +20 dBm

1.2 DIGITAL TV RECEIVER PARAMETERS

a) Modulation Methods - 4QAM, 16QAM, 32QAM, 64QAM, 128QAM, 256QAM, 8VSB

b) Bandwidth - Depending on Standard - 6 MHz, 7 MHz and 8 MHz

c) Inherent MER > 40 dB
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1.3 ANALOG TV RECEIVER PARAMETERS

a) Standards - B, G, H, D, K, I, L, M, N

b) Sound Standards - IRT-A2, NICAM, BTSC, EIA-J

c) SIN Video - > 55 dB

The equipment should be capable of measuring the following

1'*Digital TV Measurements

a) PPWER

b) Carrier to Noise ratio

c) carrier frequency offset (in Hz)

d) bit rate offset (in ppm)

e) modulation error ratio)

f) error vector magnitude)

g) bit error ratio before Viterbi decoder

h) bit error ratio before Reed-Salomon decoder

i) MPEG transport stream rate

j) constellation diagram

k) MPEG analyzer

I) TPS infonnation

1.S Analog TV Measurements

a) vision carrier power

b) vision/sound carrier power ratio

c) video SIN,

d) carrier-to-noise power ratio

. '.



2.0 Dieital Terrestrial Transmitter Set Top Box
The STB should have a front panel display and one should be able to enter or edit all the

parameters for a perfect reception of the signals through remote as well as from front panel

buttons. There should be provision for observing the BER of the received signal before

correction and signal level

2.1 Features
a) Reception ofFTA digital terrestrial TV and radio channels

b) Tuner with loop-through output

c) Menu-driven first installation

d) Electronic programme guide (EPG) with detailed information on the programmes

e) An active DVB- T antenna can be connected without an additional power supply unit

f) Programme scan

g) An active DVB- T antenna fed via the RF input

2.2 RF range
a) Input frequency range MHz - - 174-230 and 470-862

b) Channel bandwidth MHz - - 7/8, automatically switchable 7/8, automatically

switchable

c) Modulation type - -

d) Mapping - -

e) Guard Interval - -

f) FEC--

g) Input level range dB/l V - -

2.3 TV System Video
a) Modulation, FEC, Demultiplexer

b) Video resolution

c) Input data rate MSymb/s

d) Video decoding

e) SIN dB

2.4 TV System Audio
a) Decoding

b) Sampling rate kHz

c) SIN dB

2.5 Power supply
1. Mains voltage VAC/Hz

COFDM 2k, 8k

QPSK, 16 QAM, 64 QAM

1/4, 1/8, 1/16, 1/32

1/2, 2/3, 3/4, 5/6, 7/8

28-86 (at 16 QAM)

DVB- T standard DVB- T standard

CCIR 601 (720 x 576 lines)

5-32

MPEG-l and MPEG-2 compatible

> 53

MPEG-l and MPEG-2,layer 1 and 2

32/44.1/48

>65

230 ± 10%/50
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3.0 Plasma Display Monitor (32 inches)

3.1 The Display Monitor will be used to display minimum of 10 Channels video and audio

combined from the multi image display processor. The essential features are as follows:

a) The display monitor should be flat (32" diagonal), thin and light in weight.

b) The equipment should be easy to mount on space saving location or free standing.

c) It should have 256 levels for each RGB colour for a total of around 16 million colours.

d) ,It should accept standard definition (SD) video picture in PAL composite, Y/C, YUV,

and RGB format.

e) The equipment should be equipped with XGA to SXGA input interface.

D It should have high contrast picture with high SIN ratio.

g) The product should offer superior image quality.

h) The product should have optimal reliability for continuous operation.

i) It should have full function wired! wireless remote control unit for day to day adjustment

of major parameters like picture size and aspect ratio, brightness, colour and contrast.

j) It should have a number of selectable display formats e.g. normal 4:3, wide 16:9 picture

Zoom etc.

k) It should have compatibility to interface with PC.

1) Aesthetically designed matching professional grade speakers along-with professional

grade audio driving amplifiers should be supplied with Monitor.

Wall mounting unit and standard mounting unit complete in all respect should also be supplied

with monitor.

3.2Technical specifications:

1
S.N. Parameter specifications

1 Screen size 32 inches diagonal
.

2 Aspect Ratio 4:3/ 16:9 selectable n_i

3 Number of Pixels 1365 x 768 or better

.-
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..-
4 Display colours 16.7 million colours

5 Viewing angle 160 degrees

6 Video input & Levels
-

a) Composite 1 V p-p, 75 ohms, BNC

b) ¥ IC Mini din 4 pin connector

¥: 1 V p-p, 75 ohms
,

C: 0.3 V p-p, 75 ohms

c) Component ¥: 1 V p-p, 75 ohms, BNC

R-¥: 0.7 V p-p, 75 ohms, BNC

B-¥: 0.7 V p-p, 75 ohms, BNC

d) XGA to SXGA format Mini din 4 pin connector
-

7 Audio Input 0.5 V nns High input impedanC~

8 Contrast ratio 1: 3000 or better

4. EQUIPMENT LIST B: Transmitter Related Eqy!pment

Bill of Material
St. Equipment Quantity Make Model
No.
I T V Analyzer 1 No.

Z Digital Terrestrial Transmitter Set Top Box 4 Nos.

3 Plasma Display Monitor (32 inches) 1 no.
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