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Doc. No. : TB-343-558-035 Rev .01

SECTION - 1
Scope, Quantities and Specific Technical Requirements

1.1 Scope
This technical specification covers the requirements of design, manufacture, testing at works, 
packing, loading at works and transport to Agra site, efficient installation, erection (un skilled 
man power will be provided by M/s BHEL), testing and commission and putting into successful 
commercial operation including handing over of all equipment and accessories pertaining to 
public address system by the supplier at site.

The equipment is required for the following project:

Name of customer : Power Grid Corporation of India Ltd (POWERGRID)
Name of the project   : ±800KV, 6000MW, HVDC Multi-Terminal NER/ER – NR/WR 

Interconnector-I Project

Refer section-3 of this document for project details and general specification.

1.2 Quantities (On shore item)
S. 
No. Item Description Make Quantity*
1 Field Station (Outdoor)
a Wall/Pole Mounting Handset Station with built in 15W Power 

amplifier, front panel three (Page, Mute, Function)  push buttons, 
Microphone type : Dynamic Noise Cancelling type with Sensitivity 
0.7mV/Pa.

Philips/
Bosch/
Beyer 

Dynamics

44 No.s

b 30W External amplifier with volume control 02 No.s

c 15W External amplifier with volume control  01 No.s

d Weatherproof canopy for Handset stations for protection against 
ingress of dust and water as per IP 55 Standards.

47 No.s

e Station Junction Box for termination of power and signal cable 51 No.s
f Horn speaker 15W RMS, frequency range 200 Hz to 7.0 kHz, sound 

pressure level at rated power 120 dB
47 No.s

g Sockets ( Suitable for outdoor use only) 04 No.s
h Portable handset stations with multi pin plug 01 No.s
2 DC Hall (Indoor)
a Wall/column Mounting Handset Station with built in Power 

amplifier, front panel three (Page, Mute, Function)  push buttons, 
Microphone type : Dynamic Noise Cancelling type with Sensitivity 
0.7mV/Pa.

Philips/
Bosch/

     Beyer     
Dynamics

04 No.s

b Station Junction Box for termination of power and signal cable 08 No.s
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S. 
No. Item Description Make Quantity*
c 4W Indoor Loudspeaker with volume control , Frequency Range 

200 hz to 7 Khz, Sound pressure level 1W/ 1 mtr
Philips/
Bosch/

     Beyer       
Dynamics

04 No.s

d Sockets ( Suitable for indoor use only) 04 No.s

3.1 Valve hall (Indoor)
a Station Junction Box for termination of power and signal cable Philips/

Bosch/
     Beyer       
Dynamics

04 No.s
b Sockets ( Suitable for indoor use only) 04 No.s
c Portable handset stations with multipin plug 01 No.s

4.1 Service Building
a Wall/column mounted handset station with in built power 

amplifier, front panel three (Page, Mute, Function)  push buttons, 
with Microphone type : Dynamic Noise Cancelling type with 
Sensitivity 0.7mV/Pa.

Philips/
Bosch/
Beyer 

Dynamics

09 No.s

b Desktop Handset station made of fibreglass housing, Three Nos.
snap action, self-return micro switches provided on front panel
(along with amplifier + indoor loud speaker)

03 No.s

c Station Junction Box for termination of power and signal cable 18 No.s
d 4W Indoor Loudspeaker with volume control , Frequency Range 

200 hz to 7 Khz, Sound pressure level 1W/ 1 mtr
09 No.s

e Sockets ( Suitable for indoor use only) 09 No.s
f Portable handset stations with multipin plug 02 No.s
4.2 Service Building
a Compact microprocessor based 5 way zone selector console for 

Industrial PA System with, built in Preamplifier, feather touch zone,
selection, all call switches, fire tone facility, monitoring speaker

Philips/
Bosch/
Beyer 

Dynamics

01 No.s

b Wall Mounting Extension Amplifier for 4W indoor speaker 01 No.s
c Desktop Handset station made of fibreglass housing, Three 

Nos.snap action, self-return micro switches provided on front panel
01 No.s

d Station Junction Box for termination of power and signal cable 01 No.s

e
4W Indoor Loudspeaker with volume control , Frequency Range 
200 hz to 7 Khz, Sound pressure level 1W/ 1 mtr

01 No.s

5 Cable & Accessories
a Online UPS for power back up Autometers

Alliance ltd
/Emerson

01 No.s

b Armoured cable for Communication
#

01 Lot

c Armoured speaker cable 01 Lot
6 Spares (as per section 1.3) 01 Lot

7 Successful erection, testing, commission of above all items
(including power cable)

01 Lot
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S. 
No. Item Description Make Quantity*
8 Erection material and accessories (earthing wire, PVC conduit, 

standard brackets, nut-bolts, cable glands, lugs, conduit sleeves, 
telephone cables and any other junction boxes etc., as may be 
required to make the PA system complete and functional)

01 Lot

* Final quantity may change to the order of ±30%
# Polycab/KEI/Universal Cables Ltd/ Paramount communications ltd/ Krishna Electrical Industries 
ltd/ Gemscab/ Terracom

1.3 Specific Technical Requirements
Public Address Systems shall conform to the following technical parameters

Items Technical Particulars
(i) Overall Installation

Band width (± 3 db)
400-6000 Hz

(ii) Amplifiers
(a) Band width (± 3 db) 200-10000 Hz
(b) THD not more than 1 % at 1 KHz at 

rated output
(c) Signal to Noise Ratio 60 dB
(iii) Microphones
(a) Band width (±3 db) 200-7000 Hz
(b) Type Dynamic, Noise canceling
(iv) Loudspeakers 
(a) Loudspeakers Outdoor wall/column mounted Horn Type
(i) Capacity 15W (RMS)
(ii) Bandwidth(± 3 db) 200-7000 Hz
(b) Loudspeakers Indoor wall/ceiling mounted Cone Type
(i) Capacity 4W (RMS)
(ii) Bandwidth (± 3 dB) 200-7000 Hz

The equipment must conform to the latest revision of all relevant IEC standards. 

1.4 Test Requirements
The system shall be adequately protected from signal and power line noise and meet the Surge 
Withstand Capability (SWC) requirements of ANSI C37.90 A/IEEE standard 472-1989 or 
equivalent.

1) Cables: - cable shall be type tested in accordance with the relevant standards (IS/IEC). 
The type tests shall be witnessed by POWERGRID/BHEL and report to be approved before 
supply

2) UPS: - bidder shall submit valid type test reports (as per relevant IEC/IS Standard) for the 
tests carried out within last five years from 30.06.2009. The reports should have been 

Page 4 of 12



±800KV, 6000MW, HVDC MULTI-TERMINAL NER/ER – NR/WR 
INTERCONNECTOR-I PROJECT 

Public Address System
Doc. No. : TB-343-558-035 Rev .01

conducted on identical or similar equipment/components to those offered. In case type 
test reports are more than 5 years old or the reports of type tests are found to be 
technically unacceptable, the type test shall be conducted by the vendor without cost 
and delivery implication to BHEL.

1.5 Guarantee
The bidder shall guarantee satisfactory performance of the equipment under stipulated 
variations of voltage and frequency. The design and manufacture shall be such that equipments/
components of same type and rating shall be interchangeable.

1.6 Environment
Design parameters for indoor equipment

1.6.1.  Indoor with controlled environment
For normal operating conditions the relative humidity is 50% in the valve hall. During the non-
operation state of the station, the temperatures may be as specified for outdoor application 
during shorter times and then the maximum relative humidity may increase above 60%.

Valve hall
area

Indoor DC 
hall area

Other 
area

Maximum temperature °C 60 50 40

Minimum temperature °C 5 5 5

Maximum relative humidity % 60 60 60

Minimum relative humifity % 10 10 -

1.6.2.   Control cabinets in control room
During the non-operative state of the station, the temperatures may be as specified for outdoor
application during shorter times, and then the maximum relative humidity may increase above 
60%.

Maximum temperature °C 55

Minimum temperature °C 5

Maximum relative humidity % 60

1.6.3.   Indoor without controlled environment

Maximum temperature) (dry bulb) °C 60

Maximum 24 h average temperature (dry bulb) °C 60

Minimum temperature (dry bulb) °C 5

1.6.3.   Outdoor environment information shall be as per section 3
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1.7 Documents after awarding the order
All BOQ items make & model, datasheets shall be approved by POWERGRID. Conduits to be 
supplied as per POWERGRID approved vendor list.

1.8 Documents required along with the offer
1) Tentative layout along with BOQ of all items including lot items like cables
2) Catalogues
3) Write up giving details of the complete system offered and data sheet of all items as per 

clause 1.2
4) Unit rate of all items of BOQ as per clause 1.2 to be provided along with offer for 

settlement of any addition/deletion in the quantity during contract execution

1.9 Drawings enclosed with TS
1) Trench layout of complete switch yard doc. no - TB-0-343-316-115
2) Layout of service building doc. No - TB-1-306-316-230
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SECTION – 2
Equipment Specification

2.1 General
This section covers the general technical requirements of public address system. In case of any 
discrepancies between the requirements mentioned in this section and those specified in 
section-3 of this specification, this section shall prevail and shall be treated as binding 
requirement.

Public address system shall be provided to link main HVDC control room, AC switchyard, AC 
Filter, DC switchyard, DC hall and other off-site/auxiliary buildings distributed throughout the 
switch yard area - Valve cooling room, Valve Hall Ventilation Room, Pump House and Auxiliary 
Power Building.

The public address system shall consist of the following tentative zones which will be finalized 
during detailed engineering –

Zone 1 – Filter Z1, Z3, Z4, Z1 dia, Z3&Z4 dia, Main bus sectionalizers, Aux. power supply, 
Pole 2 & 4 AC Switchyard, Converter Transformer Area, Pump House 
Zone 2 – Filter Z2, Z5, Z2&Z5 dia, Sikar bays, Auxiliary Power Building, Pole 1 & 3 AC 
Switchyard, and Valve Cooling Room & Valve Hall Ventilation Room 
Zone 3 – DC Hall, DC switch yard
Zone 4 - Main HVDC Control Room and valve halls

The zones have been created so that announcements (paging mode) are restricted to a zone. An 
“All call” selector switch shall be provided so that announcements can be made to all zones from 
control room. 

2.2 System Description
Public address system shall have two modes, i.e., paging mode and party mode. Each of the two 
modes shall be open line, common talking type. 

Paging mode – It shall be used for locating a person and for general instructions. 
Party mode – It shall be used for conversation between individuals without broadcasting the 
same over the loudspeaker.

2.2.1 Communication within a zone
Whenever the 'Press to page' push button is pressed on any of the handset stations, a pleasant 
chime shall be broadcast over all loudspeakers except the one associated with that handset 
station to attract attention. Conversation, in paging mode shall be heard over all loudspeakers 
except the loudspeaker associated with the handset station whose 'Press to Page' push button is 
being held in pressed condition. 

When 'Press to Page' push button is released, the associated handset shall return to party mode. 
When a handset station is being used for party mode, its associated loudspeaker shall be free to 
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receive all paging calls. However, the operator shall have the option of silencing the associated 
loudspeaker by pressing "Loudspeaker mute' push button. The loudspeaker shall return to 
normal operation automatically when the 'loudspeaker mute' push button is released. 
Simultaneous operation on both modes, i.e. some handsets on party channel and some handsets 
on paging channel, shall be possible without any crosswalk between the two channels. During 
conversation on 'page' mode within a zone, the centralised equipment/hardware of the 
associated zone shall have the feature to monitor and identify the handset from where 
conversation is being continued with the 'page' button de-pressed and the access code of the 
person. Further, suitable indication of 'Power Supply on' and 'Party channel busy' shall be 
provided on hand set stations.

Portable type handsets with multipin plugs shall be used at certain locations where operational 
personnel are not present normally. Necessary sockets, wiring, etc., shall be provided at these 
locations. 

2.2.2 Communication between zones
Unless requested, announcements/communication within a zone shall not be audible in other 
zones. Any inter-zone communication shall be possible through the master control unit located 
at HVDC control room.

Communication/announcements within a zone shall not be heard in loudspeakers of other 
zones. It shall be possible to communicate from a station in one zone to another station in other 
zone both in party/page mode through the master control unit(s) only.

2.2.2 Interface with other systems
Video Conference – Public address system shall be integrated with video conference system for 
audio system.

2.3 Standards
All the equipment covered under the package shall conform to the requirements of the latest 
edition of the relevant IEC Specifications or equivalent National Standards. The international 
publication relevant to the equipment covered under this specification shall include but not be 
limited to the list given below: 

IS 1881                           Code of Practice for Indoor Installation of public address system

IS 1882 Outdoor Installation of public address system- Code of Practice

IS 7741 Specifications for loud speakers

IS 616 Audio, Video and Similar Electronic Apparatus - Safety Requirements

IS 10426 Specification for Public Address Amplifiers
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IS 9000 Basic environmental testing procedures for electronic and electrical items

IS 9302 Characteristics and methods of measurements for sound system 

equipment

IS 732 Code of practice of electrical wiring installations (System voltage not 

exceeding 650 volts)

IS 9537 Rigid steel conduits for electric wiring

IS 2667 Fittings for rigid steel conduits for electrical wiring

IS 13947 Specification for low voltage switchgear and control gear (For Degrees of 

protection of enclosed equipment)

2.4 Technical data

2.4.1 Master control unit
Master Control Units shall be microprocessor based and of modular design. These units shall be 
table top type along with flexible goose neck type microphone, luminous miniature push buttons 
for alarm tone generation, fire alarm tone generation etc.

2.4.2 Handset Stations
Handset stations shall be of the following types:

Outdoor Wall/column mounting type
Indoor wall/column mounting type

Each handset station shall have following:
Telephone handset 
Cradle switch for resetting the handset 
"Press to Page" push button 
"Press to Mute Loudspeaker" push button 
Pre-amplifier and Power amplifier
Indication for 'POWER SUPPLY ON'
Indication for 'PARTY CHANNEL BUSY'
“Siren” push button( only for Indoor Desk Top Type) 

The outdoor wall/pole mounting type handset stations shall be dust-tight and weather-proof, 
with appropriate protection against direct rain, ingress of dust and moisture conforming to IP-55 
degree of protection as per IS: 13947. The indoor wall/column mounting type handset stations 
shall have a degree of protection of at least IP-32. The outdoor wall/pole mounting type handset 
stations shall have covers with padlocking facility. All handset stations and their components 
shall be capable of continued satisfactory operation at an ambient temperature at 55°C.
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Handset transmitter/microphone shall be noise canceling type and all switches and push buttons 
provided on the handset station shall be of encapsulated contact type. Handset 
transmitter/microphone shall have filters to protect from dust. Each handset shall be provided 
with one meter (extended) retractable coiled type of cable.

All handset stations shall have a compact, robust, rust resistant, shock-resistant body made of 
high impact polystyrene or equivalent

The wall/pole mounting handset stations shall be tamper-proof, using internal anchoring bolts 
and peculiar (e.g. triangular head, counter-sunk) screws which can be loosened only with special 
keys. 

For outdoor AC and DC yards, the handsets shall be pilfer proof type. Communication cable and 
power cable shall be finalized during detailed engineering. 

2.4.3 Amplifiers
Amplifiers shall be solid state, class-B, Push-pull type, in built with handset, fully conforming to 
IS: 1301 & IS: 10426 or equivalent international standard.

Amplifiers shall have 0-100% volume control setting, with facility for coarse and fine setting 
along with following controls which shall be located inside the Handset station.
(i) Input sensitivity control
(ii) Receiver volume control
(iii) Bass cut filter
(iv) Anti side tone control feature

2.4.4 Loudspeaker
Indoor loudspeakers shall be cone type housed in sturdy metal cabinet suitable for wall/column 
mounting. The cabinet shall be treated with acoustic under-coats to prevent resonance. They 
shall have IP-52 degree of protection as per IS: 13947.

Outdoor loudspeakers shall be industrial horn type and of pressure die cast aluminum
construction. The mounting bracket shall be with adjustable base suitable for vertical and 
horizontal orientation. They shall have IP-55 degree of protection as per IS: 13947. 

2.4.5    Cables and junction boxes
The Bidder shall supply the cables required for PA system on as required basis. The cables shall 
be of FRLS type. Colour of the outer sheath shall be YELLOW. All types of cables (Power, signal, 
loudspeaker cable) should be PVC insulated and shall confirm to latest VDE/IS standards. Sizes 
and details of cables are given below: 

a. Mains cable : Multicore of minimum 1.5 mm2 cross-section Copper conductor cable 
armoured
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b. Signal cable : Multipair, multistrand, twisted pair , minimum 0.5 mm2 cross section 
annealed copper (shielded and armoured)

c. Loud Speaker cable : Multipair multistrand, twisted pair , minimum 0.5 mm2 cross section 
annealed copper (shielded and armoured)

2.4.6 Junction boxes
The junction boxes to be used for the public address system shall be as specified in clause 3.0

2.5 Power supply arrangement
UPS of adequate capacity shall be provided by the bidder. Bidder to indicate the power supply 
required by the PA system. Bidder shall provide all required hardware, to make the offered 
system compatible with input supply.
1) UPS shall have maintenance free batteries (Nickel-Cadmium type confirming to IS 10918). The 
batteries shall be medium discharge performance type. For the purpose of design, an ambient 
temperature of 50 degree Celsius and relative humidity of 100% shall be considered.
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SECTION – 3

Project Details & General Technical Requirements

Please refer TB-343-316-000 Rev. 02: ‘General Technical Requirements- Section 3’
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