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Se aproba,

Director Executiv Tehnic,

CAIET DE SARCINI

EMITATOARE FM 5/ 10 KW

CUPRINS:

LOCATII S| CONDITII DE LIVRARE
COTATIE

SPECIFICATII TEHNICE EMITATOARE
CONFORMITATE TEHNICA

TESTARE EMITATOARE IN FABRICA
TESTARE EMITATOARE IN AMPLASAMENTE
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QUOTATION LIST FOR FULL SOLID STATE
FM-VHF TRANSMITTER Herastrau site

PRICE (EURO)
No FURNITURE ‘REQUIREMENTS Q-ty _ cIp '
Herastrau site
FM TRANSMITTER 10 kW
105,30 MHz . e
1 98,30 MHz According with Technical Specifications 3 Pcs
101,30 MHz
INTERFACE FOR MONITOR AND|,~"C remote and marnior facilies:
; [fro hardware+sofiware firmware;
REMOTE AND "PC" MONITCR
2 b -All necessary devices and software to mtegrate the | ‘3 Pcs
AND REMOTE OPERATION I
Device enclosed in pos:1 transmittér into the Radiocomunicatii manitoring
system {e.g. SNMP protocol, MIB files, elc);
RDS ENCODBER., - Serolling PS and radio text messaging
fiilly- compliant with CENELEC - P8 8.chafactes and up td 128 characters scrolfing. _
.3 |50067(incliding TMC operation] messaging 3 Pcs
Device enclosed in pos.1 of - TCPAP port
External Dévice -25 AF (altemate frequencies) at least:
' - Muliiband processing, EQ, AGG, Clipping
-on/ bypass selectabile
For external device: ]
- ar}_alog input ; 600 chm/>10kehm selectable:
AUDIO PROCESSOR - analog output: 600 ohm, balanced, (-10 dButo
. ) - +15 dBu adjustable)
4 |Davice-enclosed in pos.1 6r R AU 3 Pcs
External Dovice - digital input 110 ahm
- digital output: 110 ohm (-20 dBFS to 0 dBFS
adjustable)
-MPXoulput
- XLR conectors for audio inputfoutput
- all necesary interconecting cables
i - FM demodulator with stereo and RDS decoder:
5 [AUDIC.and MORULATION - Modulatian monitor arid metering 3.8et
MONITOR
- Audio monitor
o : The set will containg factory recommended spare
_RECDM MEND_E.D SPAR.E PARTS parts kit such; elestioriic boards/modulés. power
6 "The offerer will provide a suplly, power amplifiers, ar filers, air fan, calibrated 1 Set
complete list with the spare parts fuse. ::hs jay ele. )
and:price for each item.. 36, aispiay,
TECHNICAL MANUAL AND : .
7 |compLETE DOCUMENTATION ™ English 3Pes.
COMMISSIONING AND SITE : - - s .
g ACCEPTANCE TESTS. No:of supplier specialist. &days for 3 Txs 1 Set
TOTAL
QUOTATION LIST FOR FULL SOLID STATE.
FM-VHF TRANSMITTER Costila site
PRICE (EUROQ}
: : cle
No FURNITURE REQUIREMENTS Q-ty Bucegi-Costita
site
FM TRANSMITTER 10 kw/
1 1102,20 MHz Accerting with Technical Specifications 1Pe
. L wiim| - PC remote-ahd monitor facilities:
g“gﬁg?giig",ﬁ CM%%L%%QND hardware+sofiware firmware;
2 : T o " |-Al necessaty devices and software to |ntegrale the 1P¢:
AND REMOTE OPERATION :
Device enclosed in p'os."l' transmitter intd the Radiocaraunicatii menitoring
o T system (2:9. SNMP profacol, MIB. files, eic);
RDS ENCODER , _ - Serofling PS and radio text messaging.
fully compliant with CENELEC - PS.8 charactes and up to 128 charadters scrolling
3 |50067(including TMC aperalion) |messaging 1Pc
Device enclosed inpos.tor  ~ |- TCP/IP port

External Device

-25 AF (alternate frequencies) at least




- Multiband processing, EQ, AGC, . Clipping

- onf bypass selectabile

For external device:

- angleg input ; 600 chm/>10kohm sélectable

- analag output: 600 ohm, balanced, (-10 dBu to

™

AUDIO PROCESSOR
4 Device enclosed in'pos.1-or # d5 c;Bu ad;us;z;ble) 1¥c
Extemal Devige - digitalinput 110 ohm. -
“.c_i_igltal cutpit: 110 ohm {-20'dBFS to 0 dBFS
adjustabis}
- MPX output
- X|.R conectors-for audic mpub’cutput
--all nécesary intérconecting-cables
0 ) L ~ Fi.demodulator with stereo and RDS decoder
5 ﬁ%ﬂgg;d"MODULATION - Modulation monitor and metering 1 et
i - Audio monitor:
) - ARE BapTg | THE set will contains factory recommended spare
FECOMMENDED SPARE PARTS parts kit suich: electronic boardsfimodules, powar )
6 The offerer will provide a supliy, power amphf ars, air filers, air fan, calibrated. 1 Set
i comp]ete list with the: spare parts fuse, display,etc. :
and price for 2ach item. play.
TECHNICAL MANUAL AND y
7 |compLETE DOCUMENTATION | ENish 1Re.
COMMISSIONING AND SITE _ ; . , .
B ACCEETANCE TESTS No of supplier specialist &days for 1 Tx. 1 Sat
TOTAL
Q_UOTATI_ON LIST FOR FULL SOLID STATE
FM-VHF TRANSMITTER Feleac site
_ _ PRICE {EURQ)
No FURNITURE. REQUIREMENTS Q-ty CiP
Feleac site
FM TRANSMITTER 5 kv
88,80 MHz . L Ty :
1 101,00 Mz According with Technical Specifications 2 Pcs
INTERFAGE FOR MONITOR AND »_PC :re_mqte -and monitor facilities:
P hardware+softveare firmware;
REMOTE AND: "PC" MONITOR _ .
2 -All necessary devices-and software to integrate the | 2 Pes
AND REMGTE GPERATION
Device enclosed in pos.1 trangritter irita the Radiocomunicatil monitoring
e o system (e.g. SNMP: protocol, MIB files, ete);
RDS'ENCORER , - Scralling P8 and radio.text messaging
_[fully compliant with CENELEC. |- PS-8 chiaracies and up to 128 characters: scrolling
3 [50067¢including TMC operation) |messaging 2 Pcs
Device enclosed in pos. 1 ¢r - TCR/IP port
_|Extemai Device -25 AF {alternate frequenciés) af least
~-Multiband processing, EQ, AGC, Clipping
- on/ bypass seledtabile
For extemal device: _
- anafog input: 600 ochmi>10kohm seléctable
AUDIO PROCESSOR - analog ogtp_ut_:_ SQD ohm, balanced, {-10 dBu.to
o A +15 dBu adjustable)
4 |Device enclosed in pos.1 or G 2 Pcs
External Device ~ digitat input. 110 ohm
o : --digital output:110°chm {(-20dBFS to 0 dBFS
adjustable)
~MPX output
~XLR conectors for audic input/output
- all necesary interconecting cabies
N - FM demodulator with stereo and RIS decoder
5 a%[;:ggngODU‘LATION - Modulation monitor and metering 2 Set
' - Audia monitor
The set will contains factory recommended spare
?ECOMMENDED SPARE PARTS, parts kit such: elecironic boards/modules, power
3] The offerer will provide suplly, power amplifiers, air filers, alr fan, calibrated 1. Set
complete {ist with the spare parts fusé, display.eic i A i
and price for each item. - CEpIaY,ic.
TECHNICAL MANUAL AND . —
7 |compLETE DocumENTATION [ English: 2Pes
COMMISSIONING AND SITE- T - -
8 ACCEPTANCE TESTS No of supplier specialist-&days for 2:Fxs 1 Set
TOTAL




QUOTATION LIST FOR FULL SOLID STATE
FM-VHF TRANSMITTER Pietraria site

_ _ _ PRICE (EURQ)
No FURNITURE REQUIREMENTS Q-ty ciP
Pietraria site
 |FM TRANSMITTER 10 kvy _ _ _
1 (101,10 MHz According with Technical Specifications 2Pcs
103,10 MHZ
INTERFACE FOR MONITOR AND -P.Q remote and m_pnitor_facililie's:-
P, hardivare+soflware firmware;
REMOTE AND "PC! MONITOR
2 -All necessary deévices and software {o integiate'the | 2 Pes
AND.REMOTE OPERATION
Devise enclosed in pos.1 transmitter into the Radiocomunieatii monitoring
i : system {e.g. SNMP protocol, MiB filés, etc);
RDS ENCORER;, N - Seroliing PS and radlo text messaging
. |fully compliant with CENELEG [~ P'S 8 charactes and up to 128 characters scrolling
3 {50067(including TMC pperation}  |messaging Z Pcs.
Device enclosed in pos.1 or - TCBAR port
External Device -25 AF (allernate frequencies) at least
- Mulliband processing, £Q, AGC, Clipping
- an/bypass selectabile
For external device:
- analog input ; 00 ohm/>10kohm selectable
AUDIO PROCESSOR - analeg output; 600 ohm, balanced, (-10 dButo
RN +15 dBu adjustabie) '
4 |Device enclosed in pos.1 ar 2 Pcs
External Device - digital input 140 ohm
<Iern. VIC ~ digital output: 110 ohin {-20 dBFS to 0 dBFS
adjustable)
- MPX output _
- XLR:conactors for audio inputfoutput
~ all necesary interconecting cables
o - .FM demodulator with stereo. and RDS decoder
5 a%[ﬂgggd MODULATION = Modulation-monitor and metering -2-Set
i - Audio mionitor
L e The set will contains. factory recommended spare
? EQ_OMMENI?E_D:_ﬁ?ARE PARTS parts kit sich: electronic boards/modules, power
The offerer will provide a- )
B8 T ) . |suplly, power ampiifiers, air filers, air fan, calibrated 1 5el
complete list with the spare-parts fuse, display etc k
ahid price for gach tem. + ispiay.eie.
TECHNICAL MANUAL AND N
7 |COMPLETE DOCUMENTATION | ENglish 2Pos
COMMISSICNING AND SITE e T T .
B ACCEPTANCE TESTS | No'of supplier specialist &days for 2Txs. 1 Set
TOTAL
QUOTATION LIST FOR FULL SOLID STATE
FM-VHF TRANSMITTER Urseni site
_ PRICE {EURO)
No FURNITURE REQUIREMENTS. Q-ty CIP
Urseni site
FM TRANSWMITTER 5 KW
108,40 MHz S e .
1 100,70 MHz According with Technical Sp_ecmcaticns 2 Pes
INTERFACE FOR MONITOR Anp|, - PC remote and monitor facilities:
e hardware+software fimware;
REMOTE AND "PC MONITOR
2 -All necessary devices ‘and software fo integrate-the | 2 Pes
AND REMOTE GPERATION e
Dévice enclosed in P transinitter into the Radidcamunicatii monitoring
system (e.g. SNM_P protocol, MIB files, etc);:
RDS ENCODER , --Serolfing. PS.and radia fext messaging
fully compliant- with GENELEC - P58 charactes and up to-128 characters scrolling
3 |50067(including TMC operation) messaging 2 Pcs
Davice enclosed in pos,{ or < TCR/IP porl.
External Device -25 AF {aliemate frequencies) at least




- Multiband processing, EQ, AGC, Clipping

~on/ bypass selectabile:

For external device:

- analog input : 600 ohmy>10kohm selectable

- analog output: 600 chm, balanced, (10 dBu'tp

AUBIG PROGESSOR el o
4 |Devicé enclased in pos.1 or +15__q5u_‘adj_usi_able_} 2 Pes
Extenal Device - digital input 110 ghm o
A - digltat culput: 110 ohm (-20 dBFS to 0 dBFS
adjustable)
- MPX output
- XLR'ct_:ne_k_:tors for audic Input!putp’ul.
- all necesary intercongcting cahles
- _ - FiM demodulator with steréo antd ROS decoder
5 a"é?;ﬁ‘g;d MODULATION - Modulation monltor and metering 2 3et
; i -~ Audio monitor
- . The set will contains factory recommended spare
F E-C.QMME-N[.)ED.S?AR-E PARTS paits kit such: elecironic boards/modules, power
The offerer will provide a e DAL
6 R, supily, power amplfiers, air filers, air fari, calibrated 1 Set
coraplete fist with the spare parts fuse. display.atc. S
anid price for each item. - dispay.ete.
. |TEGHNICAL MANUAL AND o
7 |COMPLETE DOGUMENTATION [ English 2 Pes
COMMISSIONING AND SITE T oy " o
8 AGCEPTANCE TESTS No of supplier specialist 8&days fof 2 Txs 1 Set
TOTAL
QUOTATION LIST FOR FACTORY ACCEPTANCE TESTS
AND TRAINING ON FACTORY FOR
FM-VHF TRANSMITTER
Factory acceptance tests and . . e ]
No trainifg on factory REQUIREMENTS Q-ty PRICE (EUR)
7 persons/ 10 working days '
Alr fare tickets, Accommaodation and Living
Factory-Acceptance Tests for Expenses taken in charge of Supplier;
4 |each type of ransmiiter and -Hote! Accommodation 4 Sel.

fraining in factory for each type of
transmitter (5 kW and 10-KW})

-Lunch on werking day
-Living éxpenses (80 Eurof day/persony
-insurances

-l.acal transporl

ToTAL |




TECHNICAL FEATURES FOR VHF FM
SOLID STATE TRANSMITTER

1. Configuration

. Frequency
1. Frequency range

2. Exciter

2.1 Digital controlled oscillator
2.2 Stereo encoder

2.3 Digital Composite Limiter
2.4 RDS cader

3. Frequency stability

4, Nominal 'f_requenc‘y deviation
5. Maximum frequency deviation
6. Class of emission

7. Stereo emissions

ill. RF Output

1. Output RF power
2. Output impedance

Full Solid State, air cooled transmitter

Digitally 1P controlled transmitter

Front Panel Diagnhostic Display with detailed system information
One rack with 2 exciters configuration

: 87.5 + 108 MHz software digitally programmable

2 exciters in stand-by configuration, with

automatic changeover system in fault case,
containing oscillator, stereo encoder and RF driver
amplifier.

: included

; included

: included _

: external device (fully compliant with CENELEC
50067), IEC standard 62106 — Edition 3 and RDS
2.0 standard

: +/-150Hz

:+ 75 kHz (CCIR 450 - 1)

1+ 150 kHz

: FBEH

: according to CCIR recommendation
450, section 2 (pilot tone procedure)

: according with guotation request
» 50.Q (Unbalanced)



3. VSWR

4. In band spurious emission
(87,5-137 MHz)

5. Out of band Harmonics and
Spurious emissions
{30-87,5 MHz and 137MHz-1GHz)
6. Output Connector

IV. Modulation Inputs

inputs

: Automatic power reduction beyond 1.4:1

Transmitter shouid be protected for short and open

circuit conditions

: better than 85 dBc, tx power=10kW
: better than 82 dBc, tx power= 5kW

+ better than 70 dBc

T EIA15/8

: ~ Analog LEFT, RIGHT;
- Digital AES/EBU (32 to 96 kHz sampling
frequency).
- MPX (digital over AES and analogic);
- RDS input (for external encoder)
The transmitters will be provided with:

- auto and user selectable switching of audio

V. Transmission characteristics

Stereo operation

1. Modulation frequency range

2. Inputimpedance
3. AF input level

4, Pre emphasis

{30 Hzto 15 kMz

: 600 ohms, balanced for analog
110 ohms for digital

: 0 dBu to +10 dBu for analog
-10 dBFS to 0 dBFS for digital

: O us, 50 ps and 75us selectable

5. Amplitude-frequency characteristic
referred to fmous=400 Hz, 30 Hz to 15 kHz,
left channel, right channel

6. Crosstalk between left and right channels
100% modulation, 30 Hz to 15 kHz
Linear |
Non-linear

7. THD, 30 Hz to 15 kHz,

+ +0.2 dB (without pre-emphasis)

: +0.2 dB (with pre-emphasis)

:>50dB
: > 55 dB



- with 75 kHz frequency deviation 1< 0.05%
- with 100 kHz frequency deviation < 0.05%
left channel, right channel

8. Intermodulation distortion (L or R) 1< 02%
60Hz/ 7kHz, 4:1, +4dBu

9. FM S/N ratio, referred to fu.4=400 Hz at
75 kHz frequency deviation, peak value
measurement, left channel, right channel

- weighted 1> 80dB

Mono operation

10. Amplitude frequency characteristic :+0.2 dB (without pre-emphasis)
referred to fneq=400 Hz, : £0.2 dB( with pre-emphasis)
30 Hz to 15 kHz

11. FM S/ N ratio, referred to f,0,4=400 Hz at
75 kHz frequency deviation
- weighted 2 80.dB

12. Asynchronous AM Noise
referred to 100% AM modulation at 400 Hz, _
50 ps Pre-emphasis and without FM modulation :> 55 dB

13. Synchronous AM Noise
referred to 100% AM modulation at 400 Hz, _
50 us Pre-emphasis with FM modulation at 75 kHz : > 50 dB:

VL.  Supply, cooling, environment

1. Supply voltage 1 400 Vac (- 15%/ +14%), 50 Hz % 3
i 4 wites + ground (3 phase)

2. Power factor 3 0.95;

3. Overall efficiency 1> 70%.

4. Cooling : Air-cooling with built - in blowers;



5. Operating temperature range

o

Maximum relative humidity

7. Altitude

8. The acoustic noise in the transmiitter
room, for 2 m distance of the front of

transmitter

9. Permissible electric stray field strength

10. Permissible magnetic stray field
strength

Vil. Specific reauirements

automatic foldback and shut down of the RF
output power has to be provided in case of
temperature fault or air pressure fault.

: 0°C to + 45°C;

: 95%, non condensing;

: up to .3000 m;

: less than 65 phones;

: < 10V/m measured at one meter in front of

the transmitter cabinets. during normal
operation

< 4 A/ m measured at one meter in front of
transmitter cabinets during normal
operation

1. The FM transmitter should assure an uninterrupted and unattended operation

during 24 hours/ day.

2. The FM Transmitter should be user friendly and simple to operate.

3. The equipment quoted must conform to the latest international standards of
safety and EMC. The conformance to such standards must be stated in compliance
statement (Oferrer will indicate Standard’s Name and Number).

4. The transmitter shall be characterized by high reliability, high MTBF (15000
hours).

3.. The transmitter must have the final stage with modular architecture: in évent of
power amplifiers failure the transmitter must opérate with acceptable parameters.

6. The transmitter should have adequately protection against fire, rust and
corrosion.

7. Transmitter should display various parameters on LCD display.



8. Adequate protection system shall be provided to safe guard the transmitter from
damage under fault conditions. The protection system should be fast acting to safe
guard the components.

9. Typical requirements regarding the protection matter:

Over- load protection for transmitter.

Protection against over temperature.

Main power supply protection. _ _
Protection against high VSWR including open and short conditions at
output.

Immediate power fold-back under severe/damaging fault conditions.
Details of fold-back to be provided '

0000

Q

10. The FM transmitter must to be provided with probe for power measurements,

11.Automatic switching between input sources with silent detéction according to
user-configurable thresholds,

12.Integrated sound. processor that can limit the audio signal level and can correct
the frequency amplitude feature on a minimum of 3 bands.

13. The FM transmitter must to be provided with automatic switch-on at short
interrupting of the main power supply (3 interrupts up to 1 second (in 5 seconds
interval)).

14. The FM transmitter will be provided only with air cooling system.

15. A proposal for commissioning (verifying the installation made by customer) on
site and site acceptance tests is required (no of persons/ day).

16. A proposal for recommended spare parts kit (included in the offer price) is
required.

17. The FM transmitter must to be provided with local and full remote
monitoring and control system with web/ GUI interface for remote operation.
The transmitter will be provided with web user interface.

Minimum requirements:

a) Remote
1. Remote control i « full transmitter parameters control
2. Remote indication » on / off status

« RF forward and reflected power
« Audio input status
+ Deviation meter



» alarms: no carrier, no audio,

active fold-back; -3dB carrier

- fault: RF chain and exciter, power
amplifier stage, VSWR, temperature,
interlack, main power supply.

b) Local:

Display of following parameters:

1. Transmitter operating parameters (frequency, output and reflected power, RF
currents, main power supply voltage and currents, audio input status, alarm list and
history);

2. Fault diagnostic: RF chain and exciter, power amplifier stage, VSWR, temperature,
interlock, main power supply

3. Alarms: no carrier, ho audio, active fold-back

4. Exciter operating parameters, including power level.

5. Deviation meter

¢) Monitoring equipment

Remote interface: _

‘PC  remote and monitor facilities: hardware + software firmware;
_ “All necessary devices and software to integrate the transmitter into the
Radiocomunicatii monitoring system (e.g. SNMP protocol, MIB files, etc);

Audio and modulation monitoring:
» FM demodulator with stereo and RDS decoder
* Modulation monitor and metering
« Audio monitor

18. In the furniture the supplier will provide as “technical documentation”, for all
furniture, the following items: _

» Documentation for the mechanical-electrical fitting,

¢ Technical manuals containing:

v Specifications,

Installation & initiai turn on,
Operators guide,
Controls and indicators,
‘Overall system theory,
Maintenance & alignments,
Troubleshooting,
Boards Diagrams
Parts list, efc.

19. All equipments must be conform to the articles. of Directive of 1999/5/EC of the
European Parliament and of the council of 9 March 1999 and its amendment acts on



radio equipment. and telecommunications terminal equipment, and to all European
Community standards that apply to the respective type of equipment (including
standards for toxic substances), otherwise the equipments cannot be imported

under the Romanian law.

All equipments must be “CE” and “RoHS"” certified. The offerer has to supply the
conformity certificates for.all equipments.

20. All parameters and values must be specified in the technical specifications
documentation, released by manufacturer, and will be attached as reference.
Must be indicated pages for each required parameter for reference.

21. Must be quoted prices for each item in quotation lists, including spare parts kit.
The parts included in the spare parts kit will be quoted individually.

ANNEX A : RDS Specific Requirements

22. Data connectors :
23. Signal connectors :

24, Network protocols :
25. UECP protocol :

28. Network connectivity :

27. Remote control :
28. Alert/ manage :

28. Dynamic RDS :
30.RDS Services :

31. RDS Group supported :
32. RDS Group sequence :

33. RDS Software :

RS232/USB 2.0 and UTP Ethernet port
Input BNC Audio/ Pilot/ MPX

Input external TA

Output unbalanced BNC -~ MPX + RDS

HTTP, SNTP, TCP, UDP, DHCP, DNS, SNMP, UPnP

Fully compliant EBU SPB490 Version 7.05
Minim 2 TCP ports; 2 UDP ports (configurable)
Via Telnet/SSH, Web Server, SNMP

ASCIl and UEPC commands

Embedded SNMP agent with active tasks

SNMP Traps and/ or e-mails

Mandatory

Pl, PS, PTY (RDS/RBDS), REG, AF, TP, TA, DI, M/S,
RT, RT+, TMC, EON, TDC, ECC, LIC, IH, CT, EWS,
ODA, TMC

All

Configurable

ASCIl| CLI commands

GUI Based control and monitoring software
Windows 7, 8, 10 compatible



Technical compliance for FM transmittes

TECHNICAL FEATURES
Features Ditails Mandatory Cug:?ér:e'r Reference pages
1. Configuration o
Full Solid State, air cooled transmitter Yes
Digitally pP controlled transmitter Yes
Froni Panet Diagnostic Display with detailed Yes
system information -
= Oneé rack with 2 exciters eonfiguration Yes
Ik, Fraguency
1. Frequency range 87.5 +108 MHz softwara digitally Yes
[ programmable '
2 exciters fn 'stand-by configuration, with
2. Exciter attomatic changeover systerm in fault Yes
' case, containing oscillator, steres
_ encoder ang RF driver-amplifier
Digital cantiolled oscillator inzluded Yes
Stereo Encoder included Yes.
Digital Composite Lim]te_r intluded Yes
external, fully compliant with GENELEG
RDS coder 50067 , |EC standard 62106 : Edition 3 Yes
and RDS 2.0 slandard
3. _Freguency stability +H-18QHz Yes
4. Nominal frequency deviation +'75 kHz {CCIR 450 - 1% Yes
5, Maximum frequency deviation + 150 kHz; ] Yes
6. Class of emission FaEH Yes
7. Stereo emissions according to CCIR recommendsation 450, Yes
: section 2 {pilot fone procadure) i
I, RF Quiput
1. Cutput RF power {according with guotation request Yes .
2. Qutputimpedance 50.02 unbalanced:; Yes
3. VSWR ?,4§:tomatlc power reduction beyond Yes.
b. Transmitter should be protected for Yes
short and open circuit canditions
4.1n band spurious emission better than 85 dBc; ix power=10k\W Yés
{87,5-137 MHz) ] better than 82 dBc. tx power= SKW -
5. 0uf of hand Harmonics and Spufious .
emissions (30-87,5 MHz and 137MHz-1GHz) [ oorer (han 70 dBc. Yes
6. Qutput Connector: |EIA 1 5/8 Yes
V.  Modulation inputs
Inputs Andlog LEFT, RIGHT: Yes
Digital- AES/EBU digital (32 to 96 kHz Yes
sampling frequency]. N
MPX: {digital over AES -and analogic) Yes
RDS:input {for external encodear) Yes
The transmiitters will be provided with
auto and user selectable switching of Yas
audio inputs;.
V. Transmission characteristics
Stereo operation
1. Modutation freguency range 30 Hz {0 15 kHz; Yes
. 600 ohms, balancad for analog .
2 Input impedance 110 ehms for digital Yas
Y AR ] - 0 dBu to.+ 10 dB, for analog
3. AF input fevel < 10:dBFS 100 dBES for digital; ves
4. Pre ptiphasis 0 ps, 50 ps and 7505 selactable Yes
5. Amplitude-frequency characteristic. referred | i )
. _ ; . ) + {1.2'dB {without pre emphasis), .
tP fmod=400 Hz, 30 Hz to15 kHz,left charnnei, £0.2 dB {with pre emphasis) Yes
right.channel
6. Crosstalk between left and right.chairnals |- 50 dB finiar; Yis
100% modulation, 30 Hz to 15 kHz = 55 dB nanliniar:
7. THD, 38 Hz - 15 kHz, left channel, right ;
L . Yes
channel
~with 75 kHz frequency deviation. < 0:05% Yes
= with 110 kHz freqliency deviation < 0.05%: Yes

Page 1



8. Intermodulation distortion (L or R)

pratection system should be fastacting to
safe guard the components.

60Hz TkHz, 4:1, +4dBu <.0,2% Yes
9. FM SIN ratio, referred to fmed=400 Hz at?5
kHz frequency deviation, peak value ' Yes
measuremenit, laft channel, right channel
- weighted ] > Bl dB Yes
[Mono operation
10 Amplitude-frequency characteristic- Yes
referred to fmod=400 Hz, 30 Hx 1615 kHz
-without pre emphasis + 0.2.dB- Yes
-with pre emphasis +0.2dB Yes
11. FM SiN ratio, referred.to fmod=400 Hz at
75 kHz frequency deviation, peak value’ Yes
measurement
- weighted = 80.dB- Yes
42. Asynchronbus AM noise > 55dB Yes
13:. Synchronous AM noise » 50dB Yes.
‘W. -Supply, cooling, environment
e ; 400'Vas {-15%/f +14%). 50 Hz =3 Hz.,
1: Supply voltage 4 wire +ground (3-phase) Yes
2. Power factor > 0.95; Yes
3, Overall efficiency > 70% Yes
Air-cooling with Built - in-blewers:
automatle foldback and shul down of the
4, Cooling RF oufput power has to be provided in Yesb.
’ ’ cage of temperatire fault or afr pressure
| fault
5. Operating temperature range ot 45°C] Yas
6. Maxiimusn rélative humidity 95% non condensing: Yes.
7. Altitude up 95,3000 m; Yes
8. The:acoustic noise in the transmitier room,
for 2 m distance of the front of transmitter  |less ihan 65 phones; Yes
< 10Vim measured at one meter in
9; Permissible electric.stray field strength _fron_t'_Qf't_h_l:a_tralnsmmgf cabinets during Yas
S : normal cperation
<4 Al m measured at one meter in
10..Permiasible magndtic stray field strengtfi |front of the transmitter cebinets during, Yés
) ) normal eperation
ViR Specific requirements
1.. The FM transmitter should assure an
uninterrupted and unattended operation Yes
during 24 hoursf day
2.The FM Transtnitter shauld be usar friendly Yes
and simple to operate.
3.The equipment queted must conform to the
tatest interfiatiorial standards of safety and
EMC. The canformance te such standards. ves
must be stated in compliance statement
{Oferrar will indicate Standard’s Name and
Number}.
4, The transmitter shall be characte;l_zed by Yes
high reliability, high MTBF {15000 hours),
5. The transmitter must have the final stage.
with modular architecture, in evert of power Yes
amplifiers failure the transmitter must c
operdte with aceeptahle parameters.
6. The transmitter should have adequately ]
. . ! T Yes
protection against fire, rust and ¢orrosign, :
7. Transmitter should display various Yes
parameters on LCB display.
8.Adequate protection system shall be
provided to safe guard-the transmitter from-
damage under fault conditions. The Yes
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9.Typical requirements regarding the

pratection matter:

- Over- load protection for ransmitter,
- Protection against over temperature,
- Main power supply protection.

o

- Protection' against high VSWR including Yes
open and shert conditions at outpedt.
- Immediate power fold-back under
severe/damaging fauit conditions. Betails of
fold-back to be provided.
10.The FM transmitter must fo be provided ves
with probe foi power measurements
11. Automatic switching between input
sources with silent detection according to Yias
user-configurable thresholds.
12.Integrated sound pracessor that:can fmit
the audio signal level'and can ¢ofrect the v
; e b e . es
frequency amplitude feature an a miinimum of
3 bands.
13. The. EM transmitter must to he provided
with automatic switch-on at-short interrupting ¥
. o e x a5
of the main power supply {3 infesrupts up to 1
second (in 5 seconds interval)).
14. The FM transmitter will be. provided -anly v
T e T I es
with air cooling system.
15. A proposal for commissioning {verifying
the installation made by customer} on site Yes
and site acceptance fests.is required (no of [t
persons! day).
16, A proposal for recommended spare parts Yes
kit (included in the offer price) is required, :
17. The FM transmitter must to be provided
with webi GU| local and full remote )
monitoring and control Systein with interface. Yes
for remote operation. The transmitter will be
provided with weh user interface. '
Minimum requirements:
a) Remote . Yes
1. Remote.control + full trahsmitter parameters control Yes:
« on { off status
+ RF forward and reflecled power-
+ Audio input stalus
] + Deviatfon meter
2. Remote indication +alarms; no carrier, ng-audio, Yes.
' active fold-back -3dB carfier
« fault: RF chain and exciter, power
amplifier stage, VSWR, {amperature,
interlock, main pawer supply.
b} Local
1. Transmitter-operating parameters
{frequency, output and reflacted pawer,
Display of following parameters RF currents, main power supply voltage Yes
) and currents, audio input status, alarm fist
tand histony):
2. Fault diagnostic: RF chain and axciter,
power amplifier stage, VSWR, Yes
temperaturs, interiock, maln-power supply
3, Alarms: no carrier, no audio, active fold Ye
back ' s
4. Exciter operating paramelers, inc!udin_g “Yes
power ievel i i
5, Daviation meter Yeb
¢) Monitoring eguipment Remote Interdface ; Yes
+ PG remote and moritor faciliies; v
hardwarg.+ software fifmware; o8
+ Ali necessary devices.and software to
integrate the transmitter into the Yes
Radiogomunicatii meonitoring system (2.g.,
SNMP protocol, MIB-files, etc)
Audio and modulation. monitoring: Yes
= FM demodulator with sterec and RDS Yes
decoder- -
+ Modulation monitor-and metering Yes
* Audio monitor “Yes
18_.“|n the_lfurnl:ure the su_ppl’ller wiil provide Documentation-for the mechanical- .
as “technical documentation™, for all N Yes
- L electical fitting :
furniture; the foflowing items:
Technical manuals containing:. Yas
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- Specifications

- Insfallation & initial turn on

= Qperators guide

1 - Controls and indicators

- Overall system thaoiy

-- Maintenance & afignments

- Troubleshooting

- Boards Diagrams

- Parts list, ete :

18,-All equipménts must be conform to the
artlcles of Directive of 1899/5/EC 4f the
European Parliament and of the countil of 9
March 1999 and its amendment acts on radio
equipmerit and telecommunications terminal
equipment; and to all Europegan- Community

standards that apply to the respective type of Yes

equipment {including standards for toxic

substances), othetwise the equipmerits

cannot be imported under the Romanian faw.

All.equipments must be “CE” and “RoHS”

certified, The offerer Has to supply the

conformity certificates for all equipments;

20.All parameters and values must be

specified in the techinical specifications

documentation, reloased by manufacturer, Yes

and will b attached as reference;

Must he indicated pages for each required

parameter for reference.

21. Must be gusted prices for each item in,

quotatlon lists, including spare parts kit. The Yes

parts included in the spare parts kit will be

quoted individually.

ANNEX A : RDS Specific Reauirements:.

22, Data connectors R$232 USB 2.0.and UTP Ethemetport|  Yes

23. Signal connectors - Input BNC Audiof Pitot/. MPX Yes:
Input external TA Yes
Cutput unhalanced BNC -~ MPX + RDS Yes
HTTP,.SNTP, TCP, UDP, DHCP, DNS, -

.24. Network protocols SNMP, UPnP. Yes
25. UECP protocol ;‘E‘I;y compliant EBU SPB450 Version Yes
26. Network connectivity m|n1|_'{1'-2 TC_F_' ports; 2 UDP ports Yes
; {{configurable)

27, Remote control via Telnet!SSH , Web Server, SNMP Yes
ASCIl and UECP commands Yeas

28. Alert / manage _eml_:_el_:icted SNMP agent with active Yos

N tasks

SNMP Traps and/or e-mails Yes

29, Dynamic RDS mandatory Yes

N Pl, P8, PTY (RDSIRBDS), REG, AF, TP,

30. RDS Services’ TA, DI, M/S, RT, RT+, TMC, EON, TDC, Yes
ECC, LIC, H,.CT; EWS, ODA, TMC

31. RBS Group supported All Yes

32, RDS Group sequence Confiqurable. Yes

33. RDS Software ASCH CL| commanids Yes
GUI Based control .and ‘monitoring y
software :
Windows 7,8, 10 compatible Yes
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FM TRANSMITTERS TESTS

- FACTORY TESTS
- SITE TESTS
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L. FACTORY TEST (on dummy load)

TX SiDueerrressrneensneeceaneeneens eeesersseonnanne
EXCitel’ '-[_IO-H--'(S.'H-. bosussksRusEBnOnasessaNEes a.)
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L.PERFORMANCE
A) OPERATING FREQUENCY
Carrier stability: better than +/-150Hz

Pilot tone stability: kHz (19 kHz + 1 Hz)

B) FREQUENCY RESPONSE

LIMIT: WITHOUT PRE -EMPHASIS: WITHIN £ 0.2 dB
0'dB REF LEVEL = 400 Hz @ 75 kHz DEVIATION

Freq. Tx @ 75 kHz
WITHOUT PRE- WITHOUT
EMPHASIS PRE-
_ EMPHASIS
LEFT RIGHT MONO
CHANNEL | CHANNEL
30 Hz
60 Hz
125 Hz
1 kHz
2 kHz
6 kHz
10 kHz
12 kHz
15 kHz
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LIMIT: WITH PRE -EMPHASIS: WITHIN £02dB
0dB REF LEVEL = 400 Hz @ 75 kHz DEVIATION

Freq. Tx @ 75 kHz

WITH PRE- EMPHASIS | WITH PRE-

EMPHASIS
LEFT RIGHT MONO

CHANNEL | CHANNEL

30 Hz
60 Hz
125 Hz
| kHz
2 kHz
6 kHz
10 kHz
| 12kHz
15 kHz

C) STEREO CROSS TALK

LIMIT: 30 HzTO 15 kHz: Linear - BETTER THAN 50 dB
NonLinear - BETTER THAN 55 dB

FREQUENCY Tx @ 75 kHz
LEFT TO RIGHT | RIGHT TO LEFT

30 Hz.

60 Hz

125 Hz
400 Hz
1 kHz

2 kHz

6 kHz

10 kHz
12 kHz.
15 kHz
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D) THD

LIMIT: <0.05% @ 75 kHz DEVIATION

LIMIT:

Tx @ 75 kHz

FREQUENCY

STEREQ MONO

LEFT RIGHT

30 Hz

60 Hz

125 Hz

400 Hz

1 kitlz

2kHz

6 kHz

10 kHz

12 kHz

15 kHz

0.05% @ 100 kHz DEVIATION

Tx @ 100 kHz

FREQUENCY

STEREOQ MONO

LEFT RIGHT

30 Hz

60 Hz

125 Hz

400 Hz

1 kHz

2 kHz

6 kHz

10 kHz

12 kHz

15 kHz
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E) INTERMODULATION DISTORSION

LIMIT: better than 0.2%

USING 60Hz/7 kHz TONES,

4:1, +4dBu

STEREO

LEFT

RIGHT

MONO

%

%

%

F) SIGNAL TO NOISE RATIO

LIMIT : BETTER THAN 80 dB (weighted)

0 dB REF LEVEL = 400 Hz (@ 75 kHz DEVIATION RMS DETECTOR

STEREQ

LEFT

RIGHT

MONO

WEIGHTED
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G) AM NOISE

LIMIT: ASYNCHRONOQUS: BETTER THAN 55 dB/ Pilot OFF
SYNCHRONOUS: BETTER THAN 50 dB/ Pilot ON
0 dB REF LEVEL = 400 Hz @ 75 kHz DEVIATION

ASYNCHRONOUS dB

SYNCHRONOUS dB

H) HARMONICS AND SPURIOUS OUT OF BAND
EMISSION: __
(30-87,5 MHz and 137MHz-1GHz)

LIMIT: BETTER THAN 70 dBc

HARMONIC LEVEL.
211{:1

SPURIOUS LEVEL
(frequency)
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I) SPURIOUS EMISSION IN BAND 87,5-137 MHz:

LIMIT: better than 85 dBc, tx power=10kW
better than 82 dBc, tx power= 5kW

SPURIOUS LEVEL
{(frequency)

2.METERING

A) FWD AND REFLECTED POWER METERING

FWD PWR kW
REFL PWR W
VSWR
TOTAL OPERATING P.A.CURRENT  .........AMPS
P.A. VOLTAGE  ......... VOLTS
B) DIAGNOSTIC METERING

-to be detailed by supplier according with transmitter
architecture for:

1) CURRENTS

2) VOLTAGES

3) TEMPERATURES
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C) DRIVE

EXCITER
FWD POWER WATTS
REF PWR WATTS
PA AMPS
PA VOLTS

D) POWER CONSUMPTION

-to be detailed by supplier according with transmitter

architecture
Line 1 Volt Line | Amps
Line 2 Volt Line 2 Amps
Line 3 Volt Line 3 Amps
TOTAL POWER Watts

Line 1 Watts
Line 2 Watts
Line 3 Watts

3. ELECTRICAL AND MECHANICAL CHECKS

i

. Check for full compliance with technical specification requested.

2. Check of the main parameters stability for the maximum

variation of the input voltage.

3. Check of the main parameters in case of switch-off of one , or

more power amplifiers .
Check of the protections.

Check for operating RDS System
General mechanic¢al checks.

® e
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4. HEAT RUN TEST

The transmitter-wi'I'I be modulated during 24 hours with-audio program on
antenna system

Time Incident Observed

Pass / fail criteria.
Afterthe heat run test check for excessive temperature rise.
5. ACOUSTIC NOISE

Limit:65 phones |
A compliance certificate will be issued by the produicer.

6. PERMISSIBLE ELECTRIC STRAY FIELD STRENGTH
Limit: lessthan 10 V/m measured at 1 m in front of the transmitter, during
normal operation.

A compliance certificate will be issued by the producer.

7. PERMISSIBLE MAGNETIC STRAY FIELD STRENGTH
Lirhit: less than 4 A/m measured at 1 m in front of the transmitter, during
normal operation

A compliance certificate will be issued by the producer.

Customer signature Supplier signature
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1L SITE TESTS (on dummy load)

TX S-n.o---._._u_a-_f...-_._u.ou_-.‘...._uu--u_._..-uu"u-
Exciter no....(S.ueeceecccericnnnnnencss)

DALCurerrenererrerersecorersacrsensesarsnsssnnasenses

All tests listed under factory tests procedure fo be repeated exceépt that the twenty-four

hours endurance test.

NOTE: IT IS MANDATORY AS THE TENDER TO CONTAINES A DETAILED
“ACCEPTANCE _TESTS PROTOCOL” _INCLUDING THE INDIVIDUAL
PROCEDURE AND TEST EQUIPMENTS USED TO MEASURE AND TESTING
EACH PARAMETER AND FUNCTIONALITY OF THE TRANSMITTERS.

2 TESTING OF ACCESSORIES

The associated equipment like Dummy Load shall be tested and inspected as
per mutually acceptable Acceptance Test Protocols at the manufacturer's works.
as well as at the site.
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