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 SECTION 1 

SCOPE AND QUANTITIES 

1.0 GENERAL SCOPE 

This technical specification covers the requirements of Survey , planning, design, manufacture, 
testing at works, packing, dispatch, supervision of erection and site testing and commissioning of 
the Telecommunication equipments/items, complete in all respect for 765/400/220kV Banaskantha 
 and 400kV Sankhari (GETCO) substations . The detailed technical specification is enclosed under 
Section II of this specification.  

Bidder is responsible for the designing, engineering, testing and supply including transportation & 
insurance, at site of mandatory spares and testing instruments for telecommunication equipments.  

This section covers the specific technical requirements of Telecommunication Equipment System. 
This constitutes minimum technical parameters for the telecommunication system as specified by 
the customer (POWERGRID). The offered equipment shall also comply with the General 
Technical Requirements for the project as detailed under section-3 of this specification. 

 
The specification comprise of following sections: 
Section-1: Scope & Bill of Quantities 
Section-2: Equipment Specification 

          Section-3: General Technical Requirements 
Section-4:  Enclosures to   Specifications 
 
In case of any conflict between various sections, order of precedence shall be in the same order as 
listed above.  
 
 

1.1 A) THE EQUIPMENT IS REQUIRED FOR THE FOLLOWING PROJECT 

             The equipment is required for the following Projects. 
  

Name of Customer      :  Power Grid Corporation of India Ltd. 
  

Name of the Project : 765kV Banaskantha & 400kV Sankhari(GETCO)S/s                          
                                       

 Refer Section - 3 for Project Details and General Specifications 

1.1       B)    SCOPE  

Telecommunication equipments (SDH & PDH) for 765/400/220kV Banaskantha and 400kV 
Sankhari ( GETCO) Substations are covered under present scope.  

However OPGW Links for these stations are being laid under separate package.  

Communication equipments shall be placed in the control room/ Switchyard panel room.  

No dismantling of any communication equipment is required.  

24 Fibre OPGW shall be provided. However number of fibres required to be utilized by the bidder 
shall be finalized during detailed engineering.  

The auxiliary power supply to PSU of FOTE shall be 48V DC.  
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1.2 BILL OF QUANTITIES 

Telecommunication equipment for 765/400/220kV Banaskantha and 400kV Sankhari (GETCO) 
substations . 
 
The BOQ mentioned below is tentative and is liable to change based on the link budget calculations 
submitted by bidder during detail engineering. 
 

SN DESCRIPTION  UNIT QTY 
1. BANASKANTHA S/s : Transmission Equipment :  SDH Equipment  

(STM- 16 MADM, up to 3 MSP protected directions) :-  
Base Equipment (Common cards, Cross-connect/control cards, Optical base 
cards, Power supply cards, power cabling, other hardware & accessories 
including sub-racks patch cords, DDF etc. fully equipped excluding optical 
interface /SFP  and Tributary Cards below) 

No. 1 

2. BANASKANTHA S/s : Transmission Equipment :  SDH Equipment ( STM- 
16 MADM, up to 3 MSP protected directions) :-  

Optical Interface/SFP
#

 for S16.1  
 

No.  1 

3. BANASKANTHA S/s : Transmission Equipment :  SDH Equipment ( STM- 
16 MADM, up to 3 MSP protected directions) :-  

Optical Interface/SFP
#

  for L16.1  
 

No.  1 

4. BANASKANTHA S/s : Transmission Equipment :  SDH Equipment ( STM- 
16 MADM, up to 3 MSP protected directions) :-  

Optical Interface/SFP
#

  for L16.2  
 

No.  1 

5. BANASKANTHA S/s : Transmission Equipment :  SDH Equipment ( STM- 
16 MADM, up to 3 MSP protected directions) :-  

Optical Interface/SFP
#

  for Optical Line Interface card (to support minimum 

150 km) for STM-16    ** 

No.  1 

6. BANASKANTHA S/s : Transmission Equipment :  SDH Equipment ( STM- 
16 MADM, up to 3 MSP protected directions) :-  

Optical Interface/SFP
#

  for Optical Line Interface card (to support minimum 

225 km) for STM-16 : ** To support minimum 175km 

No.  1 

7. BANASKANTHA S/s : Transmission Equipment :  SDH Equipment ( STM- 
16 MADM, up to 3 MSP protected directions) :-  

Optical Interface/SFP 
#

 for Optical Line Interface card (to support minimum 

225 km) for STM-16 : ** To support minimum 200km  

No.  1 
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8. BANASKANTHA S/s : Transmission Equipment :  SDH Equipment ( STM- 
16 MADM, up to 3 MSP protected directions) :-  

Optical Interface/SFP
#

  for Optical Line Interface card (to support minimum 

225 km) for STM-16 : ** To support minimum 225km  

No.  1 

9. BANASKANTHA S/s : Transmission Equipment :  SDH Equipment ( STM- 
16 MADM, up to 3 MSP protected directions) :-  
Tributary Cards : E1 Interface card ( Minimum 16 interfaces  per card)  

No.  2 

10 BANASKANTHA S/s : Transmission Equipment :  SDH Equipment ( STM- 
16 MADM, up to 3 MSP protected directions) :-  
Tributary Cards : Ethernet interfaces 10/100Mbps with layer-2 switching ( 
Minimum 4 interfaces per card)  

No.  2 

11. BANASKANTHA S/s : Termination Equipment  :  
Drop & Insert Multiplexer- 
Base Equipment (Common cards, Power supply cards, power cabling, other 
hardware & accessories including sub-racks, etc. fully equipped excluding 
subscriber line interface cards) 

No. 2 

12. BANASKANTHA S/s : Termination Equipment  : Subscriber line interface 
cards  : 2 wire (sub/sub) voice channel cards (min 8 channels per card) 
 

No. 2 

13. BANASKANTHA S/s : Termination Equipment  : Subscriber line interface 
cards  : 2 wire (sub/Exchange) voice channel cards (min 8 channels per card) No. 1 

14. BANASKANTHA S/s : Termination Equipment  : Subscriber line interface 
cards  :  4 wire (E&M) voice channel cards (min 8 channels per card) No. 2 

15. BANASKANTHA S/s : Termination Equipment  :  Subscriber line interface 
cards  : Asynchronous Sub Channels data cards (V.24/V.28) , minimum 4 
channels per card 

No. 2 

16. BANASKANTHA S/s : Equipment Cabinets (2200mmx400mmx400mm) : 
For SDH Equipment, Primary Multiplexer, Drop/Insert and DACS No. 2 

17. BANASKANTHA S/s : TMN : Craft Terminal : Hardware  
 
Note : 1 Set shall include all required hardware /software for complete 
TMN/Craft terminal system as specified in the technical specification. NMS 
facilities for SDH equipment shall include monitoring of Ethernet ports also.   
 

Set 1 

18. BANASKANTHA S/s : TMN : Craft Terminal : Software  

 
Note : 1 Set shall include all required hardware /software for complete 
TMN/Craft terminal system as specified in the technical specification. NMS 
facilities for SDH equipment shall include monitoring of Ethernet ports also.   
 

Set 1 

19. BANASKANTHA S/s : Main Distribution Frame ( Minimum 200Pairs)  
No. 2 

20. BANASKANTHA S/s : 2 Wire Hand Set 
No. 3 

21. BANASKANTHA S/s : Synchronization Equipment : GPS Clock including 
all hardware & accessories  Set 1 
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22. BANASKANTHA S/s : 4 Port VOIP gateway for remote locations (RTU 
Locations)  No. 2 

23. BANASKANTHA S/s : Testing Equipment for Telecom Equipment :  
SDH Analyser ( Upto STM-16) with Jitter and wander option. 
 
Note: The testing capacity of SDH analyser shall be provided according 
to that offered up to maximum bit rate of SDH equipment.  

No. 1 

24. BANASKANTHA S/s : Testing Equipment for Telecom Equipment : 
Handheld 2Mbps BER Tester  No. 1 

25. BANASKANTHA S/s : Testing Equipment for Telecom Equipment : 
Digital Multimeter  No. 1 

26. BANASKANTHA S/s : Testing Equipment for Telecom Equipment : 
Ethernet Tester ( with dual port ,10/100ports Mbps Ethernet Option , Layer-1 
& layer-2 functionality) 

No. 1 

27. Mandatory Spares : BANASKANTHA S/s : Transmission Equipment :  
 SDH Equipment ( STM- 16 MADM, up to 3 MSP protected directions) :- 
Common cards, Cross-connect/control cards, Optical base cards, Power 
supply cards, Power cabling , other hardware & accessories( each)  
 
{ 1 Set means one of each type of module / unit card etc} 

Set 1 

28. Mandatory Spares : BANASKANTHA S/s : Transmission Equipment :  
SDH Equipment ( STM- 16 MADM, up to 3 MSP protected directions) :- 
Optical cards/SFP For : S16.1 
 
Note : Include each type of optical base card which has been supplied under 
main quantity meeting the criteria of 10% spare. 

No. 1 

29. Mandatory Spares : BANASKANTHA S/s : Transmission Equipment :  
SDH Equipment ( STM- 16 MADM, up to 3 MSP protected directions) :- 
Optical cards/SFP For : L16.1 
 
Note : Include each type of optical base card which has been supplied under 
main quantity meeting the criteria of 10% spare. 

No. 1 

30. Mandatory Spares : BANASKANTHA S/s : Transmission Equipment :  
SDH Equipment ( STM- 16 MADM, up to 3 MSP protected directions) :- 
Optical cards/SFP For : L16.2 
 
Note : Include each type of optical base card which has been supplied under 
main quantity meeting the criteria of 10% spare. 

No. 1 

31. Mandatory Spares : BANASKANTHA S/s : Transmission Equipment :  
SDH Equipment ( STM- 16 MADM, up to 3 MSP protected directions) :- 
Optical cards/SFP For :  

Optical Line Interface card ( to support minimum 150km) for STM-16 ** 
 

No. 1 

32. Mandatory Spares : BANASKANTHA S/s : Transmission Equipment :  
SDH Equipment ( STM- 16 MADM, up to 3 MSP protected directions) :- 
Optical cards/SFP For :  

Optical Line Interface card ( to support minimum 225km) for STM-16 **– 
To support minimum 175km   
 

No. 1 
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33. Mandatory Spares : BANASKANTHA S/s : Transmission Equipment :  
SDH Equipment ( STM- 16 MADM, up to 3 MSP protected directions) :- 
Optical cards/SFP For :  

Optical Line Interface card ( to support minimum 225km) for STM-16** – 
To support minimum 200km   
  

No. 1 

34. Mandatory Spares : BANASKANTHA S/s : Transmission Equipment :  
SDH Equipment ( STM- 16 MADM, up to 3 MSP protected directions) :- 
Optical cards/SFP For :  

Optical Line Interface card ( to support minimum 225km) for STM-16 **– 
To support minimum 225km   
 

No. 1 

35. Mandatory Spares : BANASKANTHA S/s : Transmission Equipment :  
SDH Equipment ( STM- 16 MADM, up to 3 MSP protected directions) :- 
Tributary cards –  
E1 Interface card( Minimum 16 interfaces per card)  

No. 1 

36. Mandatory Spares : BANASKANTHA S/s : Transmission Equipment :  
SDH Equipment ( STM- 16 MADM, up to 3 MSP protected directions) :- 
Tributary cards –  
Ethernet interfaces 10/100Mbps with layer-2 switching (Minimum 4 
interfaces per card)  
 

No. 1 

37. Mandatory Spares : BANASKANTHA S/s : Termination Equipment – 
Drop & Insert Multiplexer :  
Base equipment ( Common cards, Power supply cards , power cabling , other 
hardware & accessories including sub-racks etc. fully equipped excluding 
subscriber line interface cards) 
 
{ 1 Set means one of each type of module / unit card etc} 
 

Set 1 

38. Mandatory Spares : BANASKANTHA S/s : Termination Equipment – 
Subscriber Line Interface Cards :  
2 Wire (Sub/sub) voice channel cards( min. 8 channels per card) 
 

No. 1 

39. Mandatory Spares : BANASKANTHA S/s : Termination Equipment – 
Subscriber Line Interface Cards :  
4 Wire (E&M) voice channel cards( min. 8 channels per card) 
 

No. 1 

40. Mandatory Spares : BANASKANTHA S/s : Pre-connectorized Optical Fiber 
patch cords (10 metres) – Pack of Six Patch cords Set 3 

41. Mandatory Spares : BANASKANTHA S/s : 4 Port VOIP gateway for remote 
locations ( RTU Locations)  No. 1 

42. SANKHARI  S/s : Transmission Equipment :  SDH Equipment  
(STM- 16 MADM, up to 3 MSP protected directions) :-  
Base Equipment (Common cards, Cross-connect/control cards, Optical base 
cards, Power supply cards, power cabling, other hardware & accessories 
including sub-racks patch cords, DDF etc. fully equipped excluding optical 
interface /SFP  and Tributary Cards below) 

No. 1 

43. SANKHARI  S/s : Transmission Equipment :  SDH Equipment ( STM- 16 
MADM, up to 3 MSP protected directions) :-  No.  1 
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Optical Interface/SFP
#

 for S16.1  
 

44. SANKHARI  S/s : Transmission Equipment :  SDH Equipment ( STM- 16 
MADM, up to 3 MSP protected directions) :-  

Optical Interface/SFP
#

  for L16.1  
 

No.  1 

45. SANKHARI  S/s : Transmission Equipment :  SDH Equipment ( STM- 16 
MADM, up to 3 MSP protected directions) :-  

Optical Interface/SFP
#

  for L16.2  
 

No.  1 

46. SANKHARI  S/s : Transmission Equipment :  SDH Equipment ( STM- 16 
MADM, up to 3 MSP protected directions) :-  

Optical Interface/SFP
#

  for Optical Line Interface card (to support minimum 

150 km) for STM-16    ** 

No.  1 

47. SANKHARI  S/s : Transmission Equipment :  SDH Equipment ( STM- 16 
MADM, up to 3 MSP protected directions) :-  

Optical Interface/SFP
#

  for Optical Line Interface card (to support minimum 

225 km) for STM-16 : ** To support minimum 175km 

No.  1 

48. SANKHARI  S/s : Transmission Equipment :  SDH Equipment ( STM- 16 
MADM, up to 3 MSP protected directions) :-  

Optical Interface/SFP 
#

 for Optical Line Interface card (to support minimum 

225 km) for STM-16 : ** To support minimum 200km  

No.  1 

49. SANKHARI  S/s : Transmission Equipment :  SDH Equipment ( STM- 16 
MADM, up to 3 MSP protected directions) :-  

Optical Interface/SFP
#

  for Optical Line Interface card (to support minimum 

225 km) for STM-16 : ** To support minimum 225km  

No.  1 

50. SANKHARI  S/s : Transmission Equipment :  SDH Equipment ( STM- 16 
MADM, up to 3 MSP protected directions) :-  
Tributary Cards : E1 Interface card ( Minimum 16 interfaces  per card)  

No.  2 

51 SANKHARI  S/s : Transmission Equipment :  SDH Equipment ( STM- 16 
MADM, up to 3 MSP protected directions) :-  
Tributary Cards : Ethernet interfaces 10/100Mbps with layer-2 switching ( 
Minimum 4 interfaces per card)  

No.  2 

52. SANKHARI  S/s : Termination Equipment  :  
Drop & Insert Multiplexer- 
Base Equipment (Common cards, Power supply cards, power cabling, other 
hardware & accessories including sub-racks, etc. fully equipped excluding 
subscriber line interface cards) 

No. 2 

53. SANKHARI  S/s :: Termination Equipment  : Subscriber line interface cards  : 
2 wire (sub/sub) voice channel cards (min 8 channels per card) 
 

No. 2 
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54. SANKHARI  S/s : Termination Equipment  : Subscriber line interface cards  : 
 4 wire (E&M) voice channel cards (min 8 channels per card) No. 2 

55. SANKHARI  S/s : Termination Equipment  :  Subscriber line interface cards  : 
Asynchronous Sub Channels data cards (V.24/V.28) , minimum 4 channels 
per card 

No. 2 

56. SANKHARI  S/s : Equipment Cabinets (2200mmx400mmx400mm) : 
For SDH Equipment, Primary Multiplexer, Drop/Insert and DACS No. 2 

57. SANKHARI  S/s : Main Distribution Frame ( Minimum 200Pairs)  
No. 1 

58. SANKHARI  S/s : 2 Wire Hand Set 
No. 3 

59. SANKHARI  S/s : 4 Port VOIP gateway for remote locations (RTU 
Locations)  No. 1 

60. Banaskantha S/s : Training to employer’s personnel at Substation site in field 
of erection, testing ,operation and maintenance of SDH equipment, Mux 
Equipment , DACS & NMS as per TS for two(2) days.  

Lot 1 

61. 

Banaskantha S/s :  Maintenance Charges for Communication System for One 
(1) year during Warranty period as per TS Lot  1 

62. 

Banaskantha S/s :  Site survey, design engineering, integration & FAT of 
communication equipment Lot 1 

63. 
Banaskantha S/s :  Site installation, SAT & commissioning of communication 
equipment (station-wise) Lot 2 

 
NOTE:  
#  

 Optical Interface/SFP can be provided with optical base card or control card with the condition that 
control card shall not be equipped with more than one Optical interface / SFP and optical card with not 
more than two optical interface /SFP . However main and protection channel shall be terminated on 
separate cards.   
 

**  Suitable optical interface card(s) or any other solution such as SDH equipment with optical 
amplifier , wavelength translator or higher aggregate bit rate SDH equipment may be offered to meet the 
link budget requirements without repeater.  
 
 
1.3 TRAINING : 

 
a. The supplier shall also impart training to Employer’s personnel at substation site in the field of 

Erection, Testing, operation and maintenance of Telecommunication equipments including SDH 
Equipment , Mux Equipment , DACS &  NMS for two (2) days. 

 
b. However, the travel lodging, & boarding expenses of employers personnel, if any shall be done by 

Employer. 
 
Note: Charges for Tutorials & other training materials for the trainees shall also be included 
in the price quoted by the bidder. 
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1.4 APPROVAL CRITERION  

 
(a) The contract drawings shall preferably be POWERGRID standard approved 

drawings or shall be approved by POWERGRID in some of their previous project. 
The approval extension of standard drawings for this project or obtaining fresh 
approval from POWERGRID Engg shall be the sole responsibility of the bidder 
without any price and delivery implications to BHEL.  

(b) The items offered shall be of approved make and model from POWERGRID and is 
working satisfactorily in their projects. 

(c) In case, the offered item is not POWERGRID approved then it is the sole 
responsibility of the bidder to get it approved without any price & time implication to 
BHEL. 

 
1.5 TYPE TEST REQUIRMENTS 

As per   Technical Specification  Section -2. 
 
1.6 INSPECTION, TESTING AND ACCEPTANCE 

Bidder has to follow Technical specification and POWERGRID approved Manufacturing Quality 
Plan of Power Grid Corporation of India Ltd. 

 
1.7 DEVIATION 

The bidder shall list all the deviation from the specification separately. Offers without specific 
deviation will be deemed to be totally in compliance with the specification and NO DEVIATION 
on any account will be entertained at a later date. 
 

1.8 DOCUMENTATION 

Final Documentation (after approval) shall be separate for each Substation. List of documents to 
be submitted is mentioned in section-2 of specification.  
 

1.9 DOCUMENTS REQUIRED DURING TENDER STAGE 

Following documents are required during tender stage: 
 
a) Clause wise compliance to the specification 
b) Available catalogs of offered items 
c) Filled checklist 
d) Un-priced Bill of Quantity 

 
 
Note: It may be noted that word “contractor “wherever is referred in section-2 &4 shall be read as 
bidder and word “employer “wherever is referred in section – 2 & 4 shall be read as “Powergrid”. 
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Section- 1 

 

Introduction, General Information & General Requirement 

1.1 Introduction  

 

This specification describes the Fiber Optic communication network configuration and the 

equipment characteristics for communication system to be supplied under the contract. The 

Contractor shall offer type tested equipment as per requirement of technical specifications. All 

offered equipment shall also meet the technical requirement in the technical specification. 

1.2 Scope 

 

The broad scope of the procurement of this part include the survey, planning, design, 

engineering, supply, transportation, insurance, delivery at site, unloading, handling, storage, 

installation, termination, testing, training, and demonstration for acceptance, commissioning and 

documentation for:  

 

(i) SDH Equipment along with suitable interfaces & line cards etc. 

(ii) Associated Termination equipment system including E-1 channel banks & 

drop-insert multiplexer & subscriber line interfacing card.  

(iii) All cabling, wiring, Digital Distribution Frame patch facilities, equipment 

MDF's and interconnections to the supplied equipment at the defined 

interfaces 

(iv) All cabling, wiring, Digital Distribution Frame patch facilities and 

interconnections to the supplied equipment at the defined interfaces.  

(v) MDF & DDF cross connects required to route and activate circuits.  

(vi) System integration of the supplied subsystems and also integration with 

existing communication equipment such as SDH, MUX etc. 

(vii) Integration of supplied system with RTUs/SAS, SCADA system, PLCC 

equipment, EPABX etc.  

(viii) Reconfiguration of communication channel in existing communication 

equipment. 

(ix) Maintenance of the supplied system 

 

All other associated works/items described in the technical specifications for a viable and fully 

functional communication network. 

1.3 General Technical Requirements: 

  (i)  Communication Equipments (SDH) manufacturer: The SDH equipment shall be offered 

from a manufacturer(s) who has been manufacturing SDH equipment for the last three (3) 

years. SDH equipment manufactured by such manufacture(s) shall have been in satisfactory 

operation in 110 kV or higher voltage Power substations for at least two (2) years as on the 

date of bid opening. 
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(ii)  Communication Equipments (Primary multiplexer) manufacturer: The Primary multiplexer 

shall be offered from a manufacturer(s) who has been manufacturing Primary multiplexer 

for the last three (3) years. Primary multiplexer manufactured by such manufacture(s) shall 

have been in satisfactory operation in 110 kV or higher voltage Power substations for at 

least one (1) year as on the date of bid opening. 

 

(iii) The installation of communication equipment shall be done by a firm who has previous 

experience of installation, testing and commissioning of at least 20 nodes of Fibre Optic 

Transmission System based on SDH technology and at least 5 no. of these nodes must be in 

satisfactory operation for at least two (2) years as on date of opening of bids 

 

General Requirements 

 

The Contractor is encouraged to offer standard products and designs. However, the Contractor 

must conform to the requirements and provide any special equipment necessary to meet the 

requirements stated herein.  

 

It should be noted that preliminary design information and bill of quantity (BoQ) specified in this 

specifications are indicative only. The Contractor shall verify the design data during the site 

surveys & detail engineering and finalise the BoQ as required for ultimate design & system 

performance. However, Location of execution of works under this package shall not be limited 

only to the links and locations indicated in the appendices. The Employer reserves the right of 

execution of works within the stipulated quantity variation provision at places (anywhere inside 

the respective Region) other than those indicated in the appendices at the same rates, terms and 

conditions. 

 

An analysis of the functional and performance requirements of this specification and/or site 

surveys, design, and engineering may lead the Contractor to conclude that additional items are 

required that are not specifically mentioned in this specification. The Contractor shall be 

responsible for providing at no added cost to the Employer, all such additional items and services 

such that a viable and fully functional communication equipment system is implemented that 

meets or exceeds the capacity, and performance requirements specified. Such materials and 

services shall be considered to be within the scope of the contract. To the extent possible, the 

Bidders shall identify and include all such additional items and services in their proposal. 

 

The communication equipments shall be designed and provisioned for expansions and 

reconfigurations without impairing normal operation, including adding and removing circuits. 

The offered items shall be designed to operate in varying environments. Adequate measures shall 

be taken to provide protection against rodents, contaminants, pollutants, water & moisture, 

lightning & short circuit, vibration and electro-magnetic interference etc. 

 

The Contractor shall demonstrate a specified level of performance of the offered items during 

well structured factory and field tests.  

 

The site visits after contract award shall include all necessary surveys to allow the contractor to 

perform the design and implementation functions. The Contractor shall inform their site survey 

schedule to the Employer well in advance. The site survey schedule shall be finalised in 
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consultation with the Employer. The Employer may be associated with the Contractor during 

their site survey activities. 

 

After the site survey, the Contractor shall submit to the Employer a survey report on each link 

and site. This report shall include at least the following items: 

 

 (a) Proposed layout of Equipment in the existing rooms and buildings. 

 (b)  Proposed routing of power, earthing, signal cables and patch cords etc. 

 (c) Confirmation of adequacy of Space and AC/DC Power supply requirements 

 (d)  Proposals for new rooms/buildings if required 

 (e)  Identification of facility modifications if required 

 (f) Identification all additional items required for integration for each site/location. 

1.4 General Responsibilities and Obligations  

 

This section describes the general responsibilities and obligations of the Contractor and the 

Employer.   

1.4.1 Contractor's Responsibilities and Obligations  

 

The Contractor shall be responsible for all cables and wiring associated with the equipment 

provided, both inside and outside buildings in accordance with technical specifications. The 

Contractor shall also be responsible for determining the adequacy of the local power source for 

the equipment and for wiring to it, with adequate circuit protective breakers. In addition, the 

Contractor shall be responsible for shielding equipment and cabling to eliminate potential 

interference to or from the equipment, and for earthing all cabinets and shields. 

 

Contractor's obligations include, but are not limited to, the following:  

 

(1) Provide a working system that meets the functional and performance requirements 

of this specification. 

 

(2)  Site visits, and surveys, necessary to identify and provide all equipment needed to 

implementation the network. 

 

(3) Equipment Engineering and design specific to each location including review of, 

and conformance with local environmental and earthing considerations.  

 

(4) Overall integration of communication equipments/subsystem procured in present 

and existing network. 

 

(5) Connectivity between the FODP and SDH equipment. 

 

(6) Installation and integration of network management software, hardware and 

firmware. 

 

(7)  Planning & Implementation for a smooth transition from existing operations to new 
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upgraded network operations including all new equipment. 

 

(8) Project management, project scheduling, including periodic project reports 

documenting progress, review meeting during the contract period. 

 

(9) Engineering and technical assistance during the contract and warranty period. 

 

(10) Provide all additional Equipment necessary to ensure compatibility between new 

and existing equipment. 

 

(11) Implement all minor civil works and identify any major civil works i.e. expansion or 

construction of rooms, trenches necessary for installation of proposed equipment 

and provide the details of such work to the Employer. 

 

(12) Define source power requirements for each cabinet/ rack of equipment provided at 

each location. 

 

(13) All hardware, software, and firmware required to satisfy the requirements of this 

Specification. 

 

(14) Factory and site testing of all hardware, software, and firmware provided.  

 

(15)  Provide documented evidence of satisfactory Type Test performance to the 

Employer and if required by The Employer, conduct type test.  

 

(16)  Provide a Quality Assurance Plan, ensuring the Employer access to the 

manufacturing process.  

 

(17)  Shipment of all equipment and documentation to the Employer designated locations 

and/or staging areas. 

 

(18) Staging, maintenance of staging area and security including full responsibility for 

protection from theft and fire. 

 

(19) All documentation and drawings as specified. 

 

(20) All required spare parts, maintenance aids, and test equipment. 

 

(21) Training of the Employer personnel. 

 

(22)  An availability analysis showing MTBF (mean-time-between-failure) and MTTR 

(mean-time-to-repair) figures for all system components. 

 

(23)  Availability of service, spare and expansion parts for the supplied items for the 

designed life of the equipment or seven (7) years after the declaration of withdrawal 

of equipment from production, whichever is earlier. However, the termination of 

production shall not occur prior to Operational Acceptance of the system by the 

Employer. 



  

      

    
Power Grid Corporation of India Ltd. 

Volume II - Technical Specifications for  Communication Equipment for Banaskantha Substation  

           

  
Page 5 of 62 

 

(24)  Notification services for field updates to the hardware, software, and firmware for 

ensuring the availability of the supplied hardware & software including NMS for 

the entire lifespan.  

 

(25)  The contractor shall appoint key personnel for the project such as Project Manager, 

Site Manager, Design Engineer, Installation Engineer and Commissioning Engineer 

only after approval of the experience data by the Employer. Approval of the 

Employer shall be obtained, whenever the Contractor wants to change key 

personnel. 

 

 

Detailed descriptions of the Contractor's obligations, in relation to individual items and services 

offered, are delineated in other sections of this specification. 

 

1.4.2 The Employer Responsibilities and Obligations  

 

The Employer will provide the following items and services as part of this Project: 

 

(1) Overall project management of the project 

(2) Review and approval of the Contractor's designs, drawings, and recommendations. 

(3) Communication network configuration data, including: 

(a)  Channel assignments for voice and data 

(b)  Interconnection drawings for existing equipment, including MDFs. 

(4) Review and approval of test procedures. 

(5) Participation in and approval of "Type", factory and site acceptance tests. 

(6) Review and approval of training plans. 

(7) Providing support and access to facilities at the sites. 

(8) Implement the major civil works such as expansions or construction of rooms, trenches 

etc. as required for the equipment to be provided by the Contractor.  

(9) Coordination of the Contractor's activities with the Employer's and constituents' 

concerned departments. 

(10) Provide to the extent possible drawings for existing sites and facilities for which 

equipment installations are planned. 

(11) Approval of the key personnel for the project 

 

1.5 Organization of the Technical Specification Document 

 

The following is a list of sections which provides the Communication Equipment Package 

requirement of the fibre optic communications system to be provided. 

 

Section 2  Contains Network Configurations and Characteristics for the Telecom Equipment  

Section 3   Contains the requirement for Environment, EMI, Supply, Cabling and Earthing  

Section 4  Contains the requirement for Inspection & Testing  

Section 5 Contains the requirement for Training and Support Services  
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Section 6  Contains the documentation and deliverables requirements  

 

1.6 Applicable Standards 

 

The following standards and codes shall be generally applicable to the equipment and works 

supplied under this Contract: 

 

(i) IEEE 802.3 

(ii) ITU-T/CCITT Recommendations, G.652, G.701, G.702, G.703, G.711/ 12/ 

14/ 35/ 36, G.721, G.742, G.811 and G.823   

(iii) ITU-T/CCITT Recommendations, G.801, G.821, G.822, G.823, G.826. 

(iv) ITU-T/CCITT Recommendations of the V Series 

(v) ITU-T/CCITT Recommendations R35, R37, and R38A (or R38B) 

(vi) ITU-T/CCITT Recommendations M3010, G771  

(vii) Internet Activities Board, RFC-1157 (SNMP) 

(viii) International Electrotechnical Commission standards, IEC  60801-2/3/4/5, 

IEC-60255-4, IEC 60255-5,  IEC 60870-2-1, IEC 60721-3-3, IEC 60529. 

(ix) International Electrotechnical Commission standards, IEC 61000-4-xx 

series.  

(x) IEC publication 60068, 60068-2-2, 60068-2-3, 60068-2-14, 60068-2-27, 

60068-2-32.  

(xi) ITU-T/CCITT Recommendations K.11, K.17, K.20. 

(xii) International CISPR standards  

 

Specifications and codes shall be the latest version, inclusive of revisions, which are in force at 

the date of the contract award. Where new specifications, codes, and revisions are issued during 

the period of the contract, the Contractor shall attempt to comply with such, provided that no 

additional expenses are charged to the Employer without Employer's written consent. 

 

In the event the Contractor offers to supply material and/or equipment in compliance to any 

standard other than Standards listed herein, the Contractor shall include with their proposal, full 

salient characteristics of the new standard for comparison. 

 

In case values indicated for certain parameters in the specifications are more stringent than those 

specified by the standards, the specification shall override the standards. 
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Section 2 

 

Network Configuration and Equipment Characteristics 

 

2.1 Introduction  

 

This section describes the Fibre Optic Communication network configuration and the 

equipment characteristics for communication system to be installed under the project. 

The sub-systems addressed within this section are: 

 

(1) Fibre Optic Transmission System (FOTS) 

(2) Termination Equipment Subsystems  

(3) Network Management System (NMS) 

(4) MDF, DDF and Cabling 

 

The requirements described herein are applicable to and in support of network 

requirements. The equipment supplied shall support existing regional network for Power 

system operational requirements. TMN and NMS have been interchangeably used in this 

specification.  

 

The security related requirements of the equipment shall be as per DoT (Department of 

Telecommunication) guidelines and all similar security requirements as amended by DoT 

on time to time basis shall be followed/complied by the vendor.  

 

The manufacturer shall allow the Employer and/or its designated agencies to inspect the 

hardware, software, design, development, manufacturing, facility and supply chain and 

subject all software to a security /threat check any time during the supplies of equipment 

 

The contractor shall ensure that the supplied equipments have been got tested as per 

relevant contemporary Indian or International Security Standards e.g. IT and IT related 

elements against ISO/IEC 15408 standards, for Information Security Management System 

against ISO 27000 series Standards, Telecom and Telecom related elements against 3GPP 

security standards, 3GPP2 security standards etc. from any international agency/ labs of 

the standards e.g. Common Criteria Labs in case of ISO/IEC 15408 standards until 31
st
 

March 2013. From 1
st
 April, 2013, the certification shall be got done from authorized and 

certified agency/lab in India.  

 

The Contractor shall also ensure that the equipment supplied has all the contemporary 

security related features and features related to communication security as prescribed 

under relevant security standards. A list of features, equipments, software etc. supplied 

and implemented in the project shall be given for use by the Employer   

 

The contractor shall get the Employer’s equipment audited from security point of view 

once a year from a network audit and certification agency as identified by DoT. The audit 

of the equipment shall be carried once in a financial year till the maintenance service 

contract in the bid.  

 

In case of any deliberate attempt for a security breach at the time of procurement or at a 



  

      

    
Power Grid Corporation of India Ltd. 

Volume II - Technical Specifications for  Communication Equipment for Banaskantha Substation  

           

  
Page 8 of 62 

later stage after deployment/installation of the equipment or during maintenance, liability 

and criminal proceedings can be initiated against the Contractor as per guidelines of DoT 

and any other Government department. 

 

2.2 General Network Characteristics 

 

2.2.1 Description 

  

The fibre optic network shall be based on the Synchronous Digital Hierarchy (SDH) 

having bit rate of STM-16 as indentified in the BoQ. The network shall consist of 

overhead fibre optic links with a minimum bit rate of Synchronous Transport Module-16 

(STM-16). The Contractor can propose a system based on higher bit rate systems, if 

required, so as to meet the link budget requirements or any other specification 

requirement. The detailed BOQ is described in appendices.   

 

          Functional Requirement  

 

           The primary function of the communication network is to provide a highly reliable voice 

and data communication system for grid operation in support of the 

SCADA/EMS/RTUs/PMUs. The communications support requirement for 

SCADA/EMS/RTUs/PMUs system is for low & high speed data, express   voice circuits 

and administrative voice circuits as defined in appendices. A brief summary of the 

communication system requirements is as follows:  

 

  (a)       High speed E1 channel support  

 

(b) 64kbps & nx64kbps data channel support 

 

(c) Low speed (300 -1200 bps) data channel support 

 

(d)  Voice (2 wires, 4 wires) channel support. 

 

(e) Data transport supporting Network Management channels 

 

(f) The connectivity envisaged between RTUs and Control Centre over TCP-IP using 

Ethernet interface or over serial interface. 

 

2.2.2 General Systems Requirements 

 

Required characteristics are defined and specified herein at the system level, subsystem 

level, and equipment level. 

 

2.2.2.1 System Synchronization  

 

The Contractor shall synchronize the existing equipments and all the new equipments 

under the contract using existing Master clock. However, if there is a requirement of new 

clock under any circumstances such as capacity exhaustion of existing clock, no fiber 

connectivity with existing clock etc, Contractor shall provide additional GPS clock for 
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synchronization of the new SDH Equipment under the set of clock as specified in BoQ of 

Communication Communication Equipment. The contractor shall submit the 

synchronisation plan as per standard ITU-T G.811. All sync equipments proposed under 

this contract should meet ITU-T G.811 criterion. The holdover quality of PRC clock shall 

meet ITU-T G.811 and slave clock, if any, shall meet ITU-T G.812 standard 

requirements.  

 

The Contractor shall provide system wide synchronization fully distributed throughout 

the telecom network and connected to all equipments new & existing. The Contractor 

shall submit the synchronization plan for the entire network meeting the requirement of 

ITU-T G.803. The synchronization plan shall clearly indicate the requirement of 

additional clocks with full justification. 

 

2.2.2.2 System Maintainability 

 

To facilitate performance trending, efficient diagnosis and corrective resolution, the 

system shall permit in-service diagnostic testing to be executed both locally and from 

remote locations, manually and/or initiated under TMN control. Such testing shall not 

affect the functional operation of the system. 

 

2.2.2.3 System Upgradeability and Expandability 

 

Equipment supplied shall be sized (though not necessarily equipped) to support system/ 

subsystem expansion to full capacity as provided by specified aggregate transmission 

rates. Equipment units provisioned for equipped subunits shall be terminated at 

appropriate patching facilities or termination blocks. Power supplies and TMN shall be 

sized for maximum equipped system capacity.  

 

2.2.2.4 Equipment Availability 

 

The calculated availability of each fibre optic link (E1 to E1)shall be at least 99.999%. 

The calculated availability is defined as the theoretical availability determined by a 

statistical calculation based on the mean-time-between-failure (MTBF) and the mean-

time-to-repair (MTTR) of the components and subsystems comprising the FOTS. For this 

analysis, an MTTR of atleast 4 hours shall be assumed. The down time of the fibre optic 

cable shall not be considered in the aforesaid availability calculations. The calculated 

failure rates of the units and the calculated availabilities of the equipment being offered 

shall be provided by the Contractor during detailed engineering.  

 

2.2.2.5 Revision Levels and Modifications 

 

All hardware, firmware and software delivered as part of the communications network 

shall be field proven and at the most of current revision level. All modifications and 

changes necessary to meet this requirement shall be completed prior to the start of the 

factory tests or under special circumstances, on written approval by Employer, prior to 

the completion of SAT. 

 

2.2.2.6 Equipment Capacities 
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Equipment supplied shall be sized and equipped with sufficient capacity to support BoQ 

and configuration requirements as identified in the appendices. Each subsystem supplied 

shall be sized (to be equipped as specified) to support full subsystem expansion. 

 

Data communications channelization required to support the TMN subsystems specified 

in Technical Specifications (TS) are not identified in the appendices. Therefore, the 

Contractor is required to size and equip the system to include all channelization and 

channel cards required to support the TMN function.  

 

2.2.2.7 Redundancy Requirements and Protection Schemes  

 

Equipment redundancy and Automatic Protection Schemes (APS) are specified in the 

Table 2-1. The failure of one element shall not prevent the use of any other that has not 

failed. 

 

Table 2-1 

Equipment Redundancy Requirements Summary 

 

 

Fiber Optic transmission Equipment : 

 

SDH equipment  

 

Power Supply & Converters ------------------------------ 

 

 

Common Control* Cards ----------------------------------- 

 

 

* = Common control cards which are essentially 

required   for operation of the equipment. 

 

 

 

 

 

 

1:1 APS or distributed power 

supply 

 

1:1 APS 

 

 

 

 

 

The offered equipment shall support at least SNCP as per standard ITU-T G.841. In case 

the equipment offered by the Bidder does not support the above mentioned minimum 

protection methods, the bidder shall have to provide all additional equipment needed to 

provide same level of flexibility, redundancy and functionality at no additional cost to 

Employer. The bidders shall provide details of protection schemes supported in the Bid 

document. 

 

The offered equipment shall support automatic switchover function between the redundant 

modules and all required modules and hardware to support the automatic switch over shall 

be provided by the Contractor. 

 

 

2.2.2.8 Lost Signal Recovery 
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At any digital signal level, reapplication of a lost signal shall result in automatic 

resynchronization and full restoration to normal operation without manual intervention. 

All alarms incident to the signal failure, shall be automatically cleared at the equipment, 

rack and monitoring levels and normal operation indications restored and reported if 

applicable.  

 

2.2.2.9  Software Upgrades 

     

The Contractor shall provide antivirus software along with all the computer 

hardware/software which shall be upgraded periodically till the maintenance services 

contract in the bid. Further, to meet all the specifications requirements during 

implementation and maintenance, if upgrade in the hardware/software of supplied item is 

required, the same shall be done by the contractor without any additional cost to the 

Employer.  

 

2.2.2.10 General Site Considerations 

 

All fiber optic links up to 150kms/175kms/200kms/225kms transmission line length (as 

applicable with respect to BoQ) shall be implemented by the Contractor without 

repeaters. In order to meet the link budget requirement, the Contractor shall provide all 

the necessary equipments only in the end stations. The contractor may provide the optical 

amplifier, wave length translator, optical cards or high capacity SDH equipment with 

suitable rack/sub rack to meet the maximum distance limit. All the provided equipments 

shall be monitored by centralized NMS. The contractor will have  to integrate the new 

equipments with the existing NMS.  

 

2.2.2.11 Proposed Optical Fibre Characteristics    

 

The link budget calculations and equipment design shall be based on the specified fibre 

parameters. The optical cables shall have Dual Window Single Mode (DWSM) fibres 

conforming to ITU-T Recommendations G.652D and the major parameters of these 

optical fibre(s) are defined in Table-2-2:  

 

Table-2-2 

Optical Fibre Characteristics 

Fibre Description: Dual-Window Single-Mode (DWSM) 

Mode Field Diameter: 8.6 to 9.5 µm (±0.6 µm) 

Cladding Diameter: 125.0 µm + 1µm  

Mode field Concentricity Error: < 0.6µm 

Core-Clad concentricity error: < 1.0µm 

Cladding non-circularity < 1% 

Cable Cut off Wavelength: < 1260 nm 

1550 loss performance As per G.652D 
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Table-2-2 

Optical Fibre Characteristics 

Proof Test Level ≥ 0.69 Gpa  

Attenuation coefficient @1310nm  < 0.35 dB/Km  

@1550nm  < 0.21 dB/Km  
 
Attenuation variation with 

wavelength                              

 1285 nm - 1330 nm 

 1525 nm – 1575 nm 

 
 

 

Attenuation coefficient @1310 ± 0.05 dB 

Attenuation coefficient @1550 ± 0.05 dB 
 
Point discontinuities 

< 0.1dB 

 
Chromatic Dispersion; Max.: 

 

 

  

Zero Dispersion Wavelength: 

 Zero Dispersion Slope:    

 
18.0 ps/(nm x km) @ 1550 nm 

3.5 ps/(nm x km) @ 1288-1339nm 

5.3 ps/(nm x km) @ 1271-1360nm 

 

1300 to 1324nm 

0.092 ps/(nm
2
xkm) maximum 

 

Polarization mode dispersion 

coefficient 

< 0.2 ps/km^
1/2

 

 
Temperature Dependence: 

 
Induced attenuation < 0.05 dB (-60 deg C - 

+85 deg C) 

Bend performance: @1310nm (75+2 mm dia Mandrel), 100 

turns; 

Attenuation rise ≤ 0.05 dB 

@1550nm (30+1 mm dia Mandrel), 100 

turns; 

Attenuation rise ≤ 0.10 dB 

@1550nm (32+0.5 mm dia Mandrel), 1 turn; 

Attenuation rise ≤ 0.50 dB 

 

2.2.2.12   Fibre Optic Link Lengths 

 

The fiber optic lengths specified for optical interfaces in BoQ are the transmission line 

route lengths; however the actual fiber cable length shall exceed the route lengths on 

account of extra cable requirement due to sag, jointing & splicing, approach cabling etc. 

For bidding purposes the Contractor may assume an additional cable length of 5% of given 

route length + 1Km towards approach cable for calculating the link length & optical 

budget. The exact cable lengths shall be determined by the Contractor during the survey. 

The same shall be used by the Contractor for final link design during the detailed 

engineering of the project.  

 

2.3 Fibre Optic Transmission System 
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The Fibre Optic Transmission System (FOTS) is defined herein to include ETSI digital 

optical line termination equipment. The FOTS shall be based on SDH technology. 

Minimum aggregate bit rate shall be STM-16 and equipped with 2 nos. of minimum 16 

port E1 interface(G.703) card, two nos. of  minimum 4 port Ethernet interface (IEEE 

802.3/IEEE 802.3u) card supporting layer 2 switching as tributaries. The Ethernet 

interfaces shall support VLAN (IEEE 802.1P/Q), spanning tree (IEEE 802.1D) quality of 

service. Protection scheme for Ethernet traffic should be ERPS based (Ethernet ring 

protection scheme) as per ITU-T G.8032.   

 

The Contractor shall provide (supply and install) connectorised jumpers (patch cords) for 

FODP-to-equipment and equipment-to-equipment connection. Two number spare 

jumpers shall be provided for each equipment connection. Fiber jumpers shall be of 

sufficient lengths as to provide at least 0.5m of service loop when connected for their 

intended purpose.  

  

2.3.1 SDH Equipment 

 

2.3.1.1 Functional Requirement 

There is a requirement for different types of equipment under this project which are 

described in this section. The BOQ is provided in the appendices. For the purpose of 

BOQ, the SDH Equipment is considered to be divided in three parts i.e. Optical 

interface/SFP, Tributary Cards ( Electrical tributaries such as E1 & Ethernet 10/100 Mbps) 

and  Base Equipment (Consisting of Common Cards, Control Cards, Optical base card, 

Power supply cards, sub-rack, cabinet, other hardware and accessories required for 

installation of equipment i.e. everything besides optical interface/SFP and tributary cards). 

  

If bidder is offering  equipment with multifunction cards such as cross-connect or control 

card with optical interface/SFP or tributary interface, such type of multifunction card shall 

be considered as Common control card and shall be the part of base equipment. In case 

optical interface/SFP is embedded with control card, the adequate number of optical 

interface/SFPs shall be offered to meet the redundancy requirements of the specifications. 

Further, control card and optical base card shall not be equipped with more than two 

optical interface/SFP. 

  

SDH MADM 

The aggregate interfaces at present shall be STM-16 towards at least three MSP protected 

directions (as per BoQ requirement). At present the equipment shall be equipped with a 2 

nos., min.16 E-1 port electrical tributary cards & two no., min.4 port Ethernet interface 

card as tributaries.Cross connection capability of offered SDH equipment shall be 256 

STM-1 at VC-4 level and 128 STM-1 at VC-12 level. For Redundancy and protection, 

Two fiber rings shall be implemented wherever the network permits. On linear sections of 

the network, protected links using 4 fibres shall be implemented.  

 

2.3.1.2 Service Channel 
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Service channels shall be provided as a function of the SDH equipment and shall be 

equipped with Service Channel Muldems that shall provide at a minimum: One voice 

channel (order wire) with analog interface (0.3 to 3.4 kHz) and one data channel. Both 

omnibus and selective calling facilities shall be provided. There shall be a facility to 

extend the line system order-wire to any other system or exchange lines on 2W/4W basis.  

 

2.3.1.3 Supervision and Alarms 

 

ISM (In Service Monitoring) circuitry shall be provided as a function of the SDH 

equipment. Local visual alarm indicators shall be provided on the equipment, as a rack 

summary alarm panel. Alarms shall be as per ITU-T Standards G.774, G.783 and G.784. 

Additionally, F2/Q2 interfaces for a local craftsperson terminal interface and remote 

equipment monitoring is required. 

The Equipment shall support collection of at least four (4) external alarms for monitoring 

and control of station associated devices by the TMN.  

 

2.3.1.4 Synchronisation 

 

The equipment shall provide synchronisation as per Table 2-2.  One 2MHz synchronisation 

output from each equipment shall be provided.  

 

2.3.1.5 Electrical and Optical I/O Characteristics and General Parameters 

Table 2-3 provides the electrical and optical characteristics as well as other general 

parameters for SDH equipment. 

 

Table 2-3 

Electrical and Optical I/O Characteristics and General Parameters 
  
Optical Wavelength 

NOTE (1)
 

 
1310/1550nm  

 
Optical Source 

NOTE (2)
 

 
Laser  

 
Optical Source Lifespan 

 
Better than 5 X10

5
 hours 

 
Optical Fibre Type 

 
G.652 D 

 
Optical Connectors 

 
Type FC-PC 

 
Transmission Quality 

 
Per ITU-T G.821, G.823, G.826 

 
Source Primary Power 

 
-48 Vdc 

 
Equipment Specifications 

 
Per ITU-T G.783 

 
Tributary, Electrical Interface 

 
Per ITU-T G.703, 75 Ω 

Ethernet Interface 10/100 Mbps 
 
SDH Bit Rates 

 
Per ITU-T G.703 

 
Optical Interfaces 

 
Per ITU-T G.957, G.958 

 
Frame and Multiplexing Structure for 

SDH 

 
Per ITU-T G.707 
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Synchronization  Per ITU-T G.813 
 
Management Functions 

 
Per ITU-T G.774, G.784 

 
Protection Architectures 

 
Per ITU-T G.841 

 
Built In Testing and Alarms 

 
Per ITU-T G.774, G.783, G.784 

 
  

NOTE (1) Optical wavelength shall be selected considering the characteristics of 

the optical fibre and the link budget. 

NOTE (2) Eye Safety for Laser Equipment: To avoid eye damage, when a 

receiver detects a line interruption, it is required that the optical power 

of the laser shall be reduced to safe limits on the transmitter in the 

opposite direction as per ITU-T G.958. 

NOTE (3) In case other than FC-PC connector is provided in the equipment, 

suitable patch cord with matching connector are to be provided to 

connect with FODP.  
   

2.3.2 Optical Link Performance Requirements 

 

The optical fibre link performance requirements are specified as follows: 

 

2.3.2.1 Link Budget Calculations 

 

The fibre optic link budget calculations shall be calculated based upon the following criteria: 

 

(1) Fibre attenuation: The fibre attenuation shall be taken to be the guaranteed maximum 

fibre attenuation i.e. 0.21 dB/Km @1550nm and 0.35 dB/km @1310nm. 

 

(2) Splice loss: Minimum 0.05 dB per splice. One splice shall be considered for every 3 

kms. 

 

(3) Connector losses: Losses due to connectors shall be considered to be minimum 1.0 dB 

per link. 

 

(4) Equipment Parameters: The equipment parameters to be considered for link budget 

calculations shall be the guaranteed “End of Life (EOL)” parameters. In case, the End of 

Life parameters are not specified for the SDH equipment, an End of Life Margin of at least 

2 dB shall be considered and a similar margin shall be considered for optical amplifiers. 

 

(5) Optical path Penalty: An optical path penalty of at least 1 dB shall be considered to 

account for total degradations due to reflections, inter symbol interference, mode partition 

noise and laser chirp. 

 

(6) Maintenance Margin: A maintenance margin of at least 2.5 dB/100Km shall be kept 

towards cabling, repair splicing, cable ageing and temperature variations etc. 
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(7) Other losses: Other losses, if any required specifically for system to be supplied shall 

also be suitably considered. 

 

(8) Dispersion: The fibre dispersion shall be taken to be the guaranteed maximum 

dispersion i.e. 18 ps/nm.Km @1550 nm & 3.5 ps/nm.km @ 1310 nm for DWSM fibres.  

 

(9) Bit Error Rate: The link budget calculations shall be done for a BER of 10
-10

or better. 

 

The bidders shall determine the total link loss based on the above parameters and shall submit the 

system design (including link budget calculations) for each category of fibre optic link during 

detailed engineering. 

For finalising the FOTS system design & BOQ, above methodology shall be adopted taking into 

account fibre attenuation, dispersion and splice loss determined during the detailed engineering. 

Accordingly, additions and deletions from the contract shall be carried out based on unit rates 

indicated in the contract. 

 

2.3.2.2 Link Performance 

 

The Link performance for ES, SES and BER for the fibre optic links shall correspond to National 

Network as defined in ITU-T G.826. 

 

2.3.2.3 FODP to SDH Equipment  

 

The Contractor shall be responsible for connectivity between the FODP and the SDH equipment. 

The Contractor shall provide FC PC coupled patch cords. The patch-cord length between the 

FODP & equipment rack shall be suitably protected from rodents, abrasion, crush or mechanical 

damage. 

  

2.4 Digital Distribution Frame Functional Requirements 

 

 The Contractor shall provide DDF for Digital Signal Cross connect (DSX) Broadband-quality 

(better than 20 MHz) patching facilities configured "normally-thru" with Equipment, Line and 

Monitor Patch Jacks. DDFs shall provide the following basic functions: 

 

(i) "Normally thru" circuit routing 

(ii) Circuit rerouting via patch cord assemblies 

(iii) Circuit disconnect and termination 

 

All DDFs shall be sized and equipped to support the offered configuration of the provided 

equipment. Independent Transmit and Receive patch jack assemblies (line and equipment) shall 

provide for separate transmit and receive single-plug patching. Transmit and receive patch jack 

assemblies shall be located side-by-side such that dual-plug patch cord assemblies may be used to 

route both transmit and receive for the same circuit.  
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2.4.1 Main Distribution Frames 

 

The Contractor shall make provision for cross connection of subscriber services to the 

subscribers utilizing Krone type or equivalent and shall provide full connectivity up to and 

terminated on the equipment side of the appropriate DDFs and line side of MDFs. The Contractor 

shall terminate on the equipment side of patching facilities provided by other contracts and shall 

provide DSX type patching facilities supporting aggregate bit streams (i.e. dataplexers and E-1 

Channel Banks). Separate Patch panels or MDFs shall be provided for Data and Voice. All cross 

connects shall be accomplished utilizing one, two or three pair patch cords. Patch plugs are 

permissible for direct one-to-one circuit "cut-thru".  

 

2.5 Termination Equipment Subsystem 

 

The Termination Equipment Subsystem is defined to include the equipment that interfaces 

(adapts) the subscriber (user) to the Fibre Optic Transmission System (FOTS). A Functional 

description of these equipments are as follows: 

 

2.5.1 Functional Description 

 

The transmission network node provides subscriber interface to the transmission network and/or 

switching/routing. For clarity, the basic functions accomplished at the network nodal points, are 

described briefly as follows:  

 

Multiplexer shall be used to accomplish subscriber connectivity to the Digital Communication 

Network. Subscriber Line Units shall provide analog to digital and direct digital conversion to 64 

Kbps digital channel. In the CEPT standard hierarchy, thirty (30) such 64 Kbps digital channels 

shall be Time Division Multiplexed (TDM) resulting in a single 2.048 Mbps (E-1) digital bit 

stream.  

 

Digital Drop-Insert and Branching Equipment shall be used to digitally interface a small number 

of channels at spur locations without requiring successive D/A and A/D conversions of the 

throughput channels.  

 

Digital Cross connect Equipment (DACS) shall be used to provide software controlled dynamic 

routing/rerouting of the primary (E-1) bit stream as well as the 30 channels of the E1 bit stream. 

 

The equipment shall also have an interface for external 2048 kHz synchronisation signal 

according to ITU-T Recommendation G.703. 

 

2.5.2 First Order Multiplexing 

 

The Contractor shall be required to provide E-1 Drop & Insert Multiplexer and E-1 Channel 

Bank primary multiplexing in compliance with the electrical input-output characteristics provided 

in Table 2-3.  
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2.5.2.1 Drop & Insert Multiplexing 

 

Drop & Insert multiplexing in conformance with CEPT E-1 characteristics shall be required at 

locations where the subscriber requirement is minimal. The drop and insertion of up to thirty 64 

Kbps channels supporting subscriber line units (SLU) shall be required at intermediate locations. 

The Drop & Insert Muxes supplied shall be performance and card compatible with the Channel 

Bank Equipment provided so that all Subscriber Line Interface cards are interchangeable.  
 

 

Table 2-3 

CEPT E-1 Standard First Order Multiplexing 

Electrical Input/Output Characteristics 
 
Applicable Standards: 

 

 
CEPT per CCITT Recommendation G.702, G.703, 

G.711 and G.712 
 
Number of Tributaries: 

 
30 X 64 Kbps 

 
Alternative Sub-rate 

Tributaries: 

 
n X 64 Kbps  V.36 

64Kb/s  V.11/V.36 
 
Output Aggregate Rate: 

Interface Code: 

Impedance: 

Peak Level @ 120 ohm: 

Peak Level @  75 ohm: 

Maximum Insertion Loss: 

 
2.048 Mb/s ± 50 ppm 

HDB3 

75 ohm unbalanced 

3.0  volts ± 10% 

2.37 volts ± 10% 

6 dB 
 
Signal Waveform: 

Frame Structure: 

Jitter Performance: 

 
Per CCITT G.703 

Per CCITT G.742 

Per CCITT G.823 
 
Power Supply Voltage: 

 
-48 Vdc 

 

2.5.2.2 Channel Banks (Mux, Drop/Insert) 

 

 User voice and data equipment interfacing requirements are defined at the subscriber line level. 

Primary multiplexing in conformance with CEPT E-1 characteristics shall be used to provide first 

order multiplexing of up to thirty 64 Kbps channels supporting Subscriber Line Units (SLUs).  

 

2.5.2.3 Subscriber Line Units\Subscriber Line Interface Cards  

 

The terms Subscriber Line Interface Cards and Subscriber Line Units have been used 

interchangeably throughout the specification. Multiple configurations of SLUs shall be required 

to provide subscriber to primary multiplexer Bank interfacing for a variety of voice and data 

communications.  In case there are changes in number or type of cards because of changes in 

channel requirements, the contract price shall be adjusted accordingly. 
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The SLU interface requirements are discussed in the following subparagraphs: 

 

(A) Voice Channels 

 

The voice channel requirement is for (I) 4-Wire E&M trunking in support of PABX trunks 

& PLC VF and (II) 2-Wire telephonic interfaces. 2 wire SLUs shall be DTMF/TP optioned 

for 2-wire loop start or 2-wire GND start. The voice cards shall utilize ITU.T A - law 

companded PCM G.711, 64 kbits/s encoding. The voice card requirements are indicated in 

the BoQ in appendices. 

 

(B) Sub-Channel Data Multiplexing 

 

For this Project, the RTU data interface to the wideband telecommunications network node 

shall be defined at the DTE level at low-speed rates of 300, 600 and 1200 baud. The port 

shall be compatible with RS232C interface. The Contractor shall be required to furnish 64 

Kbps SLU asynchronous dataplexing for at least 4 selectable low speed DTE interfaces 

whenever multiple asynchronous data circuits are required. 

 

2.6. Patch Cords 

 

The Contractor has to supply FC PC coupled Patch cords  as described in BOQ. The Patch 

cord return loss shall be equal to or better than 40 dB and insertion loss equal to or less than 

0.5 dB.  

 

2.7 Craft Terminal  

Each equipment (SDH, Drop/Insert Mux etc.) on the fibre optic communication network shall 

include provision for connecting a portable   personal computer (PC) to be known as craft 

terminal to support local commissioning and maintenance activities.  Through the use of this PC 

and local displays/controls, the operator shall be able to: 

 

a. Change the configuration of the station & the connected NEs. 

b. Perform tests 

c. Get detailed fault information 

 

The craft terminal shall be connected to the interface available in the communication equipment. 

Portable (laptop) computers (Craft terminals), each complete with necessary system and 

application software to support the functions listed above, shall be supplied to the employer as 

per BOQ given in the appendices. 

 

2.8  Hardware Requirements for Craft Terminal 

 

The craft terminal shall be laptop and shall have minimum configuration of 2.4 GHz, 2 GB 

RAM, 256 MB Video Graphics Memory, DVD RW drive, 160 GB Hard Disk Drive, keyboard, 

mouse/trackball etc., serial/USB (2.0) ports to accommodate printers, and Internal/external 

Data/Fax modem and a battery back-up of at least 3 hours.  VDUs shall be 15" TFT active matrix 
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color LCD with a minimum resolution of 1024 X 768. 

 

 

2.9 General Software/Firmware Requirements 

 

Due to various alternative design approaches, it is neither intended nor possible to specify all 

software and firmware characteristics. It is the intent herein to provide design boundaries and 

guidelines that help to ensure a demonstrated, integrated program package that is maintainable 

and meets both hardware systems requirements and the customer's operational requirements. 

 

2.9.1 Operating System Software 

 

Operating system software shall be provided to control the execution of system programs, 

application programs, management devices, to allocate system resources, and manage 

communications among the system processors. The contractor shall make no modifications to the 

OEM's operating system, except as provided as USER installation parameters.  

 

2.9.2 Applications Software 

 

All applications software shall be written in a high-level programming language unless developed 

using industry proven application programs and development tools provided with the system. The 

contractor shall make no modifications to the applications program except as provided as USER 

development tools. 

 

2.9.3  Software Utilities 

 

A utility shall be provided to convert all reports into standard PC application formats such as  

excel.  

 

2.9.4 Revisions, Upgrades, Maintainability 

 

All firmware and software delivered under this specification shall be the latest field proven 

version available at the time of contract approval.  Installed demonstration for acceptance shall be 

required. All firmware provided shall support its fully equipped intended functional requirements 

without additional rewrite or programming. 

 

All software shall be easily user expandable to accommodate the anticipated system growth, as 

defined in this specification. Reassembly recompilation or revision upgrades of the software or 

components of the software, shall not be necessary to accommodate full system expansion. 

 

Software provided shall be compliant with national and international industry standards. 

2.9.5 Database(s) 

  

The contractor shall develop all the databases for final wideband network following the global 

acronyms for all stations. Database(s) to be provided shall contain all structure definitions and 

data for the integrated functional requirements of TMN system. 
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TMN operator Groups shall share the same virtual database. This means that they shall share the 

same database and database manager, whether or not physically separate databases are 

maintained.   

 

2.9.6 Help 

 

All applications shall be supported by USER accessible HELP commands that shall assist the 

user in the performance of its tasks. HELP commands for an application shall be available to the 

user from within the active application and shall not interfere with the activities of the 

application.  

 

---------------------------------------------------End of the Section------------------------------------ 
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Section - 3 

 

Environment, EMI, Power Supply, Cabling and Earthing 

 

The purpose of this section is to describe the minimum general equipment characteristics and 

specifications for environmental conditions, source power conditioning and backup, equipment 

construction, and installation. The section also highlights the stringent Electro Magnetic 

Compatibility (EMC) guidelines for equipment that will be operated under the severest Electro 

Magnetic Interference (EMI) and Electro Static Discharge (ESD) conditions expected in an Extra 

High Voltage (EHV) power system environment.  

 

3.1 Environmental Requirements 

 

Equipment and their components provided under this specification shall operate reliably under 

the following environmental conditions. 

 

3.1.1 Temperature and Humidity 

 

Most of the equipment will not be installed in environmentally controlled shelters. Therefore, 

equipment shall operate in accordance with the limits shown in Table 4-1. 

 
 

Table 4-1  

Environmental Operating Limits 
 
Temperature Range: 

 

Specification  

Operation without damage 

Shipping/storage 

 
(Un Controlled Environment) 

 

 0 to 45°C 

 -10 to 55°C 

-40 to 60°C 
 
Relative Humidity, non-condensing 

 
 Upto 90% 

 
 
Elevation: 

     Operating 

     Non-operating 

 
 

to 3,000 m 

to 10,000 m 

 

For each location, the Contractor is required to assess the environmental conditions for the 

equipment to be installed under this specification. The Contractor is responsible for all necessary 

enclosure, rack or equipment upgrades to ensure the proper operation of the installed equipment. 

 

3.1.2 EMI and Electrostatic Interference  

 

At each location, the Contractor shall assess the need for shielding against radiated emissions and 

shall provide recommended solutions for any EMI problem found at each location. Specifications 

provides the type of immunity tests for which the equipment shall be required to pass without 
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failure. For the individual tests to be carried out at the different interfaces, references are made to 

the relevant IEC and ITU-T recommendations. 

 

3.1.3 Vibration and Shock Resistance 

 

As per testing requirements indicated in this specification. 

 

3.1.4 Tropicalization  

 

Communications equipment will often be stored and operated in uncontrolled environment areas 

and will be subject to mould, growth of fungus, corrosion and oxidation. The equipment and 

components shall be suitably tropicalized during manufacture through commissioning, as 

necessary.  

 

3.1.5 Contaminants  

 

Communications equipment may be located in areas of poor air quality with the main 

contaminant being dust. Cabinets shall be tight fitting utilizing filtered ventilation openings only. 

 

3.2 Primary Source AC/DC Power Requirements  

 

Facilities will be required to support both AC and DC power load requirements of 

telecommunications equipment as specified below: 

 

3.2.1 Primary Source AC Power  

 

It will be the Employer's responsibility to provide required Primary AC source Power for 

communications equipment installed under this specification. The Primary AC Power supplied 

will be 240 VAC ± 10%, 50Hz with a frequency variance between 46 and 55 Hz. Harmonic 

distortion will not exceed five (5) percent. 

 

All equipment and components provided under this specification requiring Primary AC Power, 

shall be designed for normal operation under the above stated tolerances for 240 VAC supply.  

 

The Contractor shall provide in their Bid as well as in the survey report to the Employer the 

projected 240 VAC Primary Power load requirement per equipment and totals, by location, for 

equipment provided under this specification. The Contractor shall provide suitable UPS for 

communication equipment/module etc. requiring AC power supply at locations other than control 

centre.  

 

3.2.2 -48V DC Power  

 

Power supplies/converters for communications equipment (except computer system supplied as 

part of NMS which shall use 240 VAC) shall use -48Vdc uninterrupted primary source power. 

The power supply may vary normally within the voltage range -42 to -58 Vdc and the supplied 

equipment shall operate satisfactorily within this range.  
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3.2.3 Power Distribution and Protection  

 

The Employer will furnish only one source primary 240 VAC and/or  -48 VDC power. It shall be 

the Contractor's responsibility for the connection and distribution of all Primary AC and -48V dc 

source power, in full compliance with all local and national electrical codes.  

 

The Employer shall indicate during the survey by Contractor, on the primary source, the 

feeders/points that can be used by the Contractor. The Contractor shall supply & install Primary 

AC and -48Vdc feeder cables to Contractor-furnished distribution panels.  

 

The Contractor shall provide required distribution panels, circuit breakers and appropriate Panel 

Disconnects. Distribution Panel feeders, Panel Disconnects, distribution panels and circuit 

breakers shall be sized and equipped to support at least 100% expanded load requirements. 

 

The Contractor shall provide and install all required primary power distribution sourced from the 

distribution panels. The Contractor shall also be responsible for Load Balancing. 

 

The Contractor is responsible for all inter-rack (enclosure) and intra-rack (enclosure) power 

distribution required to support equipment supplied under this specification. The Contractor shall 

provide all cabling, fusing, switching and circuit breaker and surge protection required.  

 

Partially equipped subsystems shall be installed with provision for expansion. Equipment power 

supplies shall be sized to support fully equipped subsystems. Primary power distribution 

protection shall be sized to support and protect maximum operating load potential whether or not 

the actual projected load shall meet that maximum load potential.   

 

The Contractor shall provide equipment and rack safety earthing in compliance with this 

specification. 

 

3.3 Equipment Construction, Assembly and Installation 

 

All equipment supplied under this specification shall be constructed, assembled and installed in 

accordance with the following requirements: 

 

3.3.1 Identification 

 

All cabling, racks/enclosures, equipment, modules and materials shall be uniquely identifiable as 

per the following: 

 

3.3.1.1 Equipment  

 

Each equipment component to the level of printed circuit card, shall be clearly marked with the 

manufacturer's part number, serial number, month/year of manufacture and revision level. 

Changes to components shall be identified by an unambiguous change to the marked revision 

level. The Contractor shall be responsible for maintaining the master revision level list until the 

Contractor has complied with all requirements of this specification. 
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Where custom components and parts are provided, each component/part shall be marked to 

specifically identify that component/part. Printed circuit card cages are defined as an equipment 

component and as such, shall be clearly identified as stated within this specification. 

 

Equipment chassis and printed circuit card cages having wired backplanes, shall be clearly 

marked with the manufacturer's part number, serial number, month/year of manufacture, revision 

level and an additional identifier corresponding directly to the applicable backplane wiring 

diagram/list. 

 

3.3.1.2  Power Distribution  

 

Power distribution panels shall be clearly marked with their unique identifier, source feed 

information, and remote source feed emergency disconnect location and identity.  

 

Power distribution panel "Main Disconnect" and circuit breakers shall be clearly marked with a 

unique identifier. Circuit breaker feed lists shall be clear, accurate and the feed list information 

shall be posted inside each distribution panel door.  

 

Inter-rack and intra-rack (enclosure) power distribution shall be clearly identified with source 

feed, voltage and power rating information. All power feed cabling shall be clearly identified near 

the point of termination.  

 

All power distribution identification shall utilize heat-resistant permanent marking techniques 

such as stamped non-metallic tags, embossed labels, etc. Marking techniques are subject to 

approval by the Employer. Power distribution identifiers and information shall agree with the 

Contractor's power cable plant drawings. 

 

3.3.1.3    Signal Cabling  

 

Connectorised signal cabling/wiring requires marking with a unique identifier at each 

connectorised end. The signal cable/wire identifier shall include a cable identifier and the 

location of both terminations.   

 

Signal cable/wiring installed on terminal blocks requires marking with the cable identifier and 

distant end location. The cable tag shall be clearly visible at the cable fanout point.  

 

All signal cable, wiring and terminations shall be clearly labelled/tagged with identifiers 

consistent with Contractor supplied cable plant records. Marking techniques are subject to 

approval by the Employer. 

 

3.3.1.4    Equipment Racks and Enclosures  

 

All equipment racks, enclosures and equipment, including distribution frames, shall be clearly 

labelled with unique identifiers consistent with Contractor supplied floor plans and rack 

elevations. 

 

3.3.2 Installation Hardware 
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Equipment racks, enclosures, cable raceways and installation hardware shall, at a minimum, 

comply with the following requirements: 

 

3.3.2.1 Equipment Sub-Racks and Cabinets (Enclosures)  

 

All equipment provided under this specification, shall be physically mounted in sub-racks and 

cabinets (enclosures). The Contractor shall determine and propose for the Employer approval, the 

type, weight and manner of installation for each location. The size of the cabinet (enclosure)shall 

be minimum 2200mmx600mmx600mm(HxWxD). 

 

Selection of equipment sub-racks and cabinets (enclosures) shall meet the following 

requirements: 

 

(A) Equipment Sub-Rack Construction  

 

Equipment Sub Racks provided for installation in environmentally controlled facilities, shall 

meet the following minimum requirements: 

 

(1) Equipment Sub Racks shall be steel/aluminium fabricated and finished on all 

surfaces. All metal and welds shall be thoroughly cleaned and sanded to obtain a 

smooth finish. All surfaces shall be treated for rust and primed to form a bond 

between metal and the finish coats of paint. 

 

(2) Equipment covers shall be provided for exposed components mounted in 

equipment sub Racks. 

 

(3) Dust and moisture protection shall meet or exceed IP20 standards. 

 

(B) Equipment Cabinet (Enclosure) Construction  

 

(1) Equipment cabinets (enclosures) shall be steel/ steel & Aluminium extrusion 

fabricated and finished on all surfaces. All metal and welds shall be thoroughly 

cleaned and sanded to obtain a smooth finish. All surfaces shall be treated for rust 

and primed to form a bond between metal and the finish coats of paint. Height of 

Equipment Cabinet shall be minimum 2200 mm. 

 

(2) Equipment cabinets (enclosures) shall be designed free-standing but shall be 

mounted to the floor. Cabinets (enclosures) shall have secure fitting, lockable, 

full-length front doors for access to hardware and wiring. Equipment covers for 

exposed components mounted inside cabinets are not required unless specifically 

recommended. 

 

(3) All doors and removable panels shall be fitted with long life rubber beading. All 

panels shall be fabricated from minimum 2.0mm thickness steel sheet. However, 

for racks with load bearing Aluminium extrusion frame, door panels and side 

panels may be fabricated from minimum 1.6mm thickness steel sheet and the top 
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& bottom panels shall be fabricated from minimum 2.0mm thickness steel sheet. 

 

(4) Equipment cabinets (enclosures) shall be dust and moisture-proof as per IP41 

specification, or better (supporting test certificates/documents for meeting IP41 

protection class of offered cabinets shall be submitted during detailed 

engineering). 

 

3.3.2.2 Cable Raceways 

 

The Contractor is required to provide and install all additional necessary indoor and outdoor 

cable raceways. The cable raceways shall be in conformance with the following: 

 

(1) Signal cabling and power cabling shall require separate cable raceways. Signal 

and power cabling shall not share the same raceways and shall be installed as far 

apart as is practical.  Adequate shielding shall be provided as required. 

 

(2) All cable raceways shall be sized to support full loading requirements plus at least 

a 200% safety loading factor.   

 

(3) Outdoor cable raceways shall be of corrugated construction and shall be fitted 

with solid covers overlapping all sides of the cable raceways. 

 

(4) Outdoor cable raceways shall be fabricated from construction grade aluminum, 

galvanized iron or anodized sheet metal or any other suitable material approved 

by the Employer. Suitable anti-corrosion measures shall be taken. Steel fabricated 

raceways shall be finished inside and out, treated to resist rust and to form a 

metal-to-paint bond. 

 

(5) Indoor cable raceways fabricated of aluminum or galvanized iron, shall not 

normally need special finishing or painting, unless otherwise stipulated by the 

Employer. Steel fabricated raceways shall require a red oxide primer coat at a 

minimum. 

 

3.3.3 Signaling Distribution  

 

The Contractor shall be responsible for all signal wiring associated with furnished equipment in 

accordance with the following: 

 

(1) All signal wiring connections to the communications equipment shall be via 

Krone type or equivalent terminal blocks. 

 

(2) The Contractor shall provide subscriber level wiring and patching wherever 

required. 

 

3.3.4 Lightning and Transient Voltage Protection  

 

The Contractor shall be required to provide protection from lightning and transient voltages for 



 

      

    
Power Grid Corporation of India Ltd. 

Volume II - Technical Specifications for  Communication Equipment  

          

 

 

Page 28 of 62 

all wideband communications equipment, in accordance with the following: 

 

(1) At the outside cable plant point-of-entry of all cabling penetrations for all cabling 

installed by the Contractor, the Contractor shall provide lightning and transient 

voltage isolation for the inside plants cabling, wiring, and all terminations and 

equipment. 

 

(2) All equipment installed under this specification that requires 240VAC primary 

power, shall be surge protected. 

 

3.3.5 Station Safety Earthing and Signal Grounding 

 

For each facility, the Contractor is responsible for meeting the following station and equipment 

earthing requirements: 

 

(1)       All safety earthing and signal grounding shall be in full compliance with EMI/EMC 

requirements as per relevant international standards 

 

(2)       Each cabinet (enclosure) or cabinet (enclosure) group shall include suitable signal 

ground and safety earth networks. The signal ground network shall terminate at a 

separate signal ground stud connection isolated from safety earth. 

 

 (3) Each earth/ground network shall utilize copper bus bars, copper braids and/or 16 

sqmm or bigger earth cable. All equipment earth/ground connections shall be made 

directly to the equipment chassis utilizing grounding lugs and secured metal-to-metal 

with star washers. Use of the enclosure frame, skin or chassis mounting hardware as 

part of the earthing/grounding networks, is not acceptable.  

 

(4) The safety earth network shall be connected to "earth ground" at the safety earth stud. 

The earth stud connection shall be sized for an external earthing cable equipped with 

a 2/0 solid copper lug secured metal-to-metal with star washers. Primary AC feeds 

and distribution within enclosures requires earthing wire connection to the safety 

earth stud.  

 

(5)  The safety earth and signal ground networks shall be inter-connected only at the safety 

earth stud and signal ground stud. 

 

The Contractor shall extend the existing station earth to the equipment room using suitable G.I. 

earthing strip (50 x 6 mm), wherever required. .   

 

The Contractor is responsible for providing all required earthing/grounding cable and installation. 

Cabinet (Enclosure) and equipment safety earthing and signal grounding shall be subject to  the 

Employer’s approval. 

 

The Contractor shall be responsible for determining the suitability of existing station earth for the 

equipment to be supplied under this contract. In case existing earthing arrangement at the site is 

not adequate, the Contractor shall either make improvement in the existing earthing arrangement 
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or make new earthing as per requirement.   

     

3.3.6 Interconnections  

 

All power and signal cabling between component units of the communications systems shall be 

supplied and installed by the Contractor and shall be shown on contractor-supplied as-built 

drawings. 

 

The Contractor shall supply and install all primary power cords, powerstrips, receptacles, circuit 

breakers, fuse panels, switches, earth fault detectors, surge protectors, distribution cabling, and 

power connectors required to support all equipment enclosures and system components furnished 

and installed under this specification, except as specifically excluded. 

 

Plug-type power connectors with captive fastening (such as "Twist-Lock") shall be used for 

interconnection of source power to the equipment enclosures or racks. 

 

Plug-type connectors with captive fasteners (ie. DB-25, etc) shall be used for the interconnection 

of all inter and intra-enclosure signalling cable. 

 

3.3.7 Finish Colors  

 

Unless otherwise specified, finish colors for enclosures shall be gloss white enamel on the inside, 

and semi-gloss medium grey enamel on the outside. Only brushed aluminum trim shall be used.  

Employer reserves the right to approve the proposed color scheme.  

 

3.4 Location of Equipment, Cable Routes and Associated Civil Works    

 

During the Site Surveys, the Contractor shall determine and propose locations for all equipment 

to be supplied under this contract.  Further, the Contractor shall locate and identify proposed 

routing for all cabling between all equipment locations including existing and planned equipment 

not provided under this contract, but required to be connected under the scope of this contract. 

This subsection defines the requirements and clarifies the responsibilities of the Employer and 

the Contractor regarding equipment siting, intra and inter facility interconnectivity and necessary 

associated civil works. 

 

3.4.1 Locations for Supplied Equipment  

 

All transmission equipment, the NMS and associated DDFs and MDFs, shall generally be 

colocated in the same communications room located in the Control Building whenever possible.  

 

3.4.2 Associated Civil Works  

 

The Contractor shall provide all required minor civil works necessary for full connectivity as 

required in the Contractor’s scope of work as follows: 

 

(1) All wall and floor penetrations necessary for the installation of all cabling to be 

performed in accordance with the requirements of this specification. 
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(2) Installation of racks, cabinets, cable raceways, and cabling supplied as part of this 

contract.  

  

3.4.3 Cable Trenches 

 

A network of cable trenches and/or ducts may exist at some sites but shall require expansion 

and/or new construction at some stations. It shall be a responsibility of the contractor to cooperate 

fully with the Employer and all other on-going project contractors in the planning and efficient 

use of existing and new cable trenches. The existing cable trenches/ cable raceways proposed to 

be used shall be identified in the survey report. The contractor shall make its best effort to route 

the cable through the existing available cable trenches. Where suitable existing cable trenches are 

not available, suitable alternatives shall be proposed for Employer approval. The Employer shall 

provide any additional cable trenches required for such approved alternatives. 

 

It may be noted that in order to utilise the existing trenches, the Contractor supplied cables may 

be required to be co-located with LV cables. Accordingly, the contractor shall ensure that 

selection and installation of cables is suitable for the purpose. The contractor shall be responsible 

for new building penetrations required for supplied cabling. Caution shall be taken to ensure 

existing equipment and site personnel are protected from dust and debris incident to the cable 

penetration work. Penetration shall be neatly formed and sealed for protection from moisture, 

dust wind and vermin intrusion. 

 

All required fitting, supports, accessories, ducts, inner ducts, conduits, riser and any item not 

specially mentioned but required for lay and installation of cables in trenches shall be supplied 

and installed by the Contractor. 

 

 

 

---------------------------------------------- End of this Section -3 ------------------------------------- 
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Section - 04 

Inspection, Test and Availability 

  

All materials furnished and all work performed under this Contract shall be inspected and tested. 

Deliverables shall not be shipped until all required inspections and tests have been completed, 

and all deficiencies have been corrected to comply with this Specification and approved for 

shipment by the Employer. 

 

Except where otherwise specified, the Contractor shall provide all manpower and materials for 

tests, including testing facilities, logistics, power and instrumentation, and replacement of 

damaged parts. The costs shall be borne by the Contractor and shall be deemed to be included in 

the contract price. 

 

The entire cost of testing for factory & site acceptance, routine tests, production tests and other 

test during manufacture & site activities specified herein shall be treated as included in the 

quoted unit price of materials, except for the expenses of Inspector/Employer’s representative. 

 

Acceptance or waiver of tests shall not relieve the Contractor from the responsibility to furnish 

material in accordance with the specifications. 

 

All tests shall be witnessed by the Employer and/or its authorized representative (hereinafter 

referred to as the Employer) unless the Employer authorizes testing to proceed without witness. 

The Employer representative shall sign the test form indicating approval of successful tests. 

 

Should any inspections or tests indicate that specific item does not meet Specification require-

ments, the appropriate items shall be replaced, upgraded, or added by the Contractor as necessary 

to correct the noted deficiencies at no cost to the Employer. After correction of a deficiency, all 

necessary retests shall be performed to verify the effectiveness of the corrective action. 

 

The Employer reserves the right to require the Contractor to perform, at the Employer's expense, 

any other reasonable test(s) at the Contractor's premises, on site, or elsewhere in addition to the 

specified Type, Acceptance, Routine, or Manufacturing tests to assure the Employer of 

specification compliance. 

 

All security related features shall be demonstrated during FAT/SAT as required by the Employer. 

 

4.1 Inspection 

 

Access to the Contractor's facilities during system manufacturing and testing and to any facility 

where systems/ equipment are being produced/ tested/ integrated for the fibre optic 

communication network, shall be available to the Employer. At all times the Employer shall have 

full facilities for unrestricted inspection of such materials or equipment. To facilitate this, the 

Contractor shall submit for the Employer approval, a comprehensive Quality Assurance Plan 

using ISO 9000 as a general guideline. In addition, the Quality Assurance Plan shall satisfy the 



 

      

    
Power Grid Corporation of India Ltd. 

Volume II - Technical Specifications for  Communication Equipment  

          

 

 

Page 32 of 62 

following: 

 

(a) Sufficient office facilities, equipment, and documentation necessary to complete all 

inspections and to verify that the equipment is being fabricated and maintained in 

accordance with the Specification shall be provided by the Contractor to the 

Employer.  

 

(b) Inspections to be performed by the Employer will include visual examination of 

hardware, cable dressings and labeling. Contractor's documentation will also be 

examined to verify that it adequately identifies and describes all offered items and 

spare parts.  

 

(c) Access to inspect the Contractor's standards, procedures, and records that are 

applicable to the supplied equipment shall be provided to the Employer. Documents 

will be inspected to verify that the Contractor has performed the required quality 

assurance activities. 

 

(d) The inspection rights described above shall also apply to sub Contractors who are 

responsible for supplying major components described in this Specification.  These 

items shall be inspected and tested at the sub Contractor's factory by the Employer's 

representatives prior to shipping this equipment to the Contractor's facility or directly 

to the Employer. 

 

(e) The above inspection rights shall also apply to sub Contractors supplying assemblies, 

subassemblies and components. However, such items will normally be inspected and 

tested by the Employer's representatives at the Contractor's site before acceptance. 

 

4.2 Test Plans and Procedures 

 

Test plans and test procedures for both factory and site acceptance tests shall be provided by the 

Contractor. Test plans and test procedures shall ensure that each factory and site test is 

comprehensive and verify all the features of the equipment to be tested. Test plans and test 

procedures shall be modular to allow individual test segments to be repeated upon request.  

 

The Contractor shall submit a Test Schedule for the Employer's approval within one (1) week 

after the award of contract for Type Tests and three (3) months after the award of contract for all 

other tests. The test schedule shall list the tests to be carried out, and the approximate test 

duration. The test periods shall also be indicated in the PERT chart or equivalent for the work. 

 

The Contractor shall give the Employer twenty one (21) days written notice of any material being 

ready for testing. Fifteen days prior to the scheduled testing, the Employer shall provide written 

notice to the Contractor of any drawings, equipment, material, or workmanship which, in the 

Employer’s opinion, are not compliant to the specification. The Contractor shall give due 

consideration to such objections, if valid, effecting the corrections as necessary or shall prove, in 
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writing, that said modifications are unnecessary for contract compliance. 

 

4.2.1 Factory and Site Test Plans  

 

 A test plan for factory and site acceptance tests shall be submitted for approval, at least four  (4) 

weeks before the start of testing. The test plan shall be a single overview document that defines 

the overall schedule and individual responsibilities associated with conducting the tests, 

documenting the test results, and successfully completing the test criteria. Test Plans shall 

include, at a minimum, the information contained in Table 4-1. 

 

                                          Table 4-1 

                   Factory & field Test Plan Requirements  
Item: 

 
 Description:  

1. 
 
Test schedule  

2. 
 
Record-keeping assignments, procedures and forms  

3. 
 
Procedures for monitoring, correcting and retesting 

variances  
4. 

 
Procedures for controlling and documenting all changes 

made to the communications equipment after the start of 

testing 

 

 

4.2.2 Test Procedures 

 

Test procedures for factory and site testing shall be submitted for the Employer approval at least 

four (4) weeks before each individual test. Fully approved test procedures shall be submitted to 

the Employer at least four weeks prior to the commencement of testing. Testing shall not 

commence without approved test procedures. At a minimum, test procedures shall include the 

items listed in Table 4-2. 

 

All test equipment and/or instruments shall bear calibration stickers indicating valid calibration 

on and beyond the testing date. The time lapsed since last calibration shall not exceed the test 

equipment/ jig manufacturer recommended calibration interval or the interval recommended in 

the test lab’s internal quality procedures. 

 

The Contractor shall ensure that all testing will be performed by qualified testing personnel well 

experienced in performing such tests. 

 

 

 

                                                                      Table 4-2  

                                                   Test Procedure Requirements  
Item: 

 
Description: 
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                                                                      Table 4-2  

                                                   Test Procedure Requirements  
Item: 

 
Description:  

1. 
 
Test Title and Revision Level, if applicable  

 
2. 

 
List of Standard(s) complied with     

3. 
 
Function(s) / parameter(s) to be tested 

4. 
 
Purpose of each test segment  

5. 
 
List of required test equipment 

6. 

 
Description of any special test conditions or special actions required. This includes 

complete descriptions, listings and user interface procedures for all special hardware 

and software tools and/or display formats to be used during the test. 

 
7. 

 
Test setup including test configuration block diagrams and/or illustrations.  

8. 
 
Test procedures to be followed.  

9. Required inputs and expected outputs for each test segment  
10. 

 
Acceptance criteria for each test segment. 

11. 

 
List of test data to be supplied by the Contractor(s) and copies of any certified data 

to be used   

12. Format of test reports. 

 

4.2.3 Test Records 

Complete and indexed records of all factory and site acceptance tests results shall be maintained 

and provided to the Employer by the Contractor in hardcopy. The records shall be keyed to the 

steps enumerated in the test procedures. The minimal items required in test records are described 

in Table 4-3.  

Table 4-3 

Test Record Requirements  
Item: 

 
Description:  

1. 
 
Test Title and Revision Level, if applicable; contract references   

2. 
 
Date and time for test start and test completed  

3. 
 
Test title and reference to the appropriate section of the test procedures  

4. 
 
Description of any special test conditions or special actions taken (Includes test-

case data).  
5. 

 
Test results for each test segment including an indication of Passed, Conditional 

Pass, Incomplete or Failed.  
6. 

 
Test procedure modifications made during testing.  

7. 
 
Variance Report(s) tracking information and copies (if variance(s) was detected).  

8. 
 
Contractor's test engineer(s) identification, signature and remarks  

9. 
 
Employer's test witness identification, signature and remarks  

10. 
 
List of all attachments  

11. 
 
Attachments (including system logs, printouts, variances, hard copies of visual test 

result displays, etc.) 
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All principle test records, test certificates and performance curves shall be supplied for all tests 

carried out as proof of compliance with the specifications and/or each and every specified test. 

These test certificates, records and performance curves shall be supplied for all tests, whether or 

not they have been witnessed by the Employer within the specified duration after the completion 

of test. Information given on such test certificates and curves shall be sufficient to identify the 

material or equipment to which the certificates refer, and shall also bear the Contractor's 

reference and heading. 

 

4.2.4 Rejection of Elements 

 

Any item or component which fails to comply with the requirements of this Specification in any 

respect, at any stage of manufacture, test, erection or on completion at site may be rejected by the 

Employer either in whole or part as considered necessary. 

   

Material or components with defects of such a nature that do not meet the requirements of the 

Specification by adjustment or modification shall be replaced by the Contractor at his own 

expense. After adjustment or modification, the Contractor shall submit the items to the Employer 

for further inspection and/or tests.  

 

4.2.5 Test Periods Defined 

 

The terminology used in Volume I, General Conditions of Contract and their correlation with the 

tests requirements described within this section is as follows: 

 

Pre-Commissioning & Commissioning Period - The Site Acceptance Test (SAT) 

Operational Acceptance - Successful completion of SAT 

 

4.3    Type Testing 

 

"Type Tests" shall be defined as those tests which are to be carried out to prove the design, 

process of manufacture and general conformity of the materials to this Specification. Type 

Testing shall comply with the following: 

 

(a) All equipment being supplied shall conform to type tests as per technical 

specification.  

 

(b) The test reports submitted shall be of the tests conducted within last five (5) years 

prior to the date of bid opening. In case the test reports are older than five years (5) 

ago on the date of bid opening, the Contractor shall repeat these tests at no extra cost 

to the purchaser.  

 

(c) The Contractor shall submit,  within 30 days of Contract Award, copies of test 

reports for all of the Type Tests that are specified in the specifications and that have 

previously ( before Contract award) been performed. These reports may be accepted 
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by the Employer only if they apply to materials and equipment that are essentially 

identical to those due to be delivered under the Contract and only if test procedures 

and parameter values are identical to those specified in this specifications carried out 

at accredited labs and witnessed by third party / customer’s representatives.  

 

In the event of any discrepancy in the test reports or any type tests not carried out, 

same shall be carried out by Contractor without any additional cost implication to 

the Employer.   

 

 (d) Type Tests shall be certified or performed by reputed laboratories using material and 

equipment data sheets and test procedures that have been approved by the Employer. 

The test procedures shall be formatted as defined in the technical specifications and 

shall include a complete list of the applicable reference standards and submitted for 

Employer approval at least four (4) weeks before commencement of test(s). The 

Contractor shall provide the Employer at least 30 days written notice of the planned 

commencement of each type test. 

 

(e)  The Contractor shall provide a detailed schedule for performing all specified type 

tests. These tests shall be performed in the presence of a representative of the 

Employer.  

 

(f) The Contractor shall ensure that all type tests can be completed within the time 

schedule offered in his Technical Proposal. 

   

(h) In case of failure during any type test, the Supplier is either required to manufacture 

a fresh sample lot and repeat all type tests successfully or repeat that particular type 

test(s) at least three times successfully on the samples selected from the already 

manufactured lot at his own expenses. In case a fresh lot is manufactured for testing 

then the lot already manufactured shall be rejected.  

 

4.3.1 Type Test Samples  

The Contractor shall supply equipment/material for sample selection only after the Quality 

Assurance Plan has been approved by the Employer. The sample material shall be manufactured 

strictly in accordance with the approved Quality Assurance Plan. The Contractor shall submit for 

Employer approval, the type test sample selection procedure. The selection process for 

conducting the type tests shall ensure that samples are selected at random. At least three samples 

of each of the proposed equipment shall be offered for selection, out of which one sample for 

each equipment shall be selected. 

 

4.3.2 List of Type Tests 

 

The type testing shall be conducted on the following equipment 

 

(a) SDH Equipment with all types of cards (optical card, Tributary card or any other 

equipment/ devices as part of repeater less links for the maximum fibre lengths) 



 

      

    
Power Grid Corporation of India Ltd. 

Volume II - Technical Specifications for  Communication Equipment  

          

 

 

Page 37 of 62 

(b)  Drop & Insert Multiplexer with subscriber interface card 

 

4.3.2.1  List of type test to be conducted on Telecom  equipment   

 

The type tests for SDH Equipment with all types of cards, Drop & Insert Multiplexer with 

subscriber interface card and DACS are described below: 

 

4.3.2.1.1  Temperature and Humidity Tests 

 

The tests listed below are defined in IEC Publication 60068. 

 

(a) Low Temperature Test: Operation to Specifications 

 

Low temperature tests shall be conducted as defined in IEC Publication 60068-2-1, test method 

Ad, with the following specifications: 

 

(1) Test Duration:  The equipment is started up as soon as thermal equilibrium has 

been reached and operated for sixteen (16) hours. Its performance is checked 

during the test. 

 

(2) Degree of Severity:  Test shall be done at 0°C 

 

(3) Acceptance Criteria: No degradation of performance during and after the test. 

 

(b) Low Temperature Test : Operation without Damage 

 

Low temperature tests shall be conducted as defined in IEC Publication 60068-2-1, test method 

Ad, with the following specifications: 

 

(1) Test Duration:  The equipment is started up as soon as thermal equilibrium has 

been reached and operated for 72 hours. Its performance is checked during the 

test and  after the test as soon as the thermal equilibrium is reached at the room 

temperature (Post-test). 

 

(2) Degree of Severity:  Test shall be done at -10° C 

 

(3) Acceptance Criteria:  Degradation of performance is allowable during the test, 

however there shall be no degradation of performance in the post-test. 

 

(c) Dry Heat Test: Operation to Specifications 
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Dry heat test shall be done as defined in IEC Publication 60068-2-2, test method Bd, with the 

following specifications: 

 

 

(1) Test Duration:  The equipment is started up as soon as thermal equilibrium has 

been reached and operated for 96 hours. Its performance is checked during the 

test. 

    

(2) Degree of Severity: As per table 4-1: operation to specification range. 

(3) Acceptance Criteria:  No degradation of performance during and after the test. 

 

(d) Dry Heat Test: Operation without Damage 

 

Dry heat tests shall be done as defined in IEC Publication 60068-2-2, test method Bd,  with the 

following specifications: 

 

(1) Test Duration:  The equipment is started up as soon as thermal equilibrium has 

been reached and operated for 96 hours. Its performance is checked during the 

test and  after the test as soon as the thermal equilibrium is reached at the room 

temperature (Post-test). 

    

(2) Degree of Severity: Test shall be done at 55ºC. 

 

(3) Acceptance Criteria:  Degradation of performance is allowable during the test, 

however there shall be no degradation of performance in the post-test. 

 

(e) Damp Heat Test 

 

Damp heat testing reveals aging with respect to the humidity level and applies basically to 

electronic equipment. This test shall be done as defined in IEC Publication 60068-2-3 with the 

following specifications: 

  

(1) Test Duration:  The equipment is started up as soon as thermal equilibrium has 

been reached and operated for 10 days. Its performance is checked during the test. 

 

(2) Degree of Severity: Test shall be done at (40 ± 2) °C & (93 ± 3) % RH 

 

(3) Acceptance Criteria: The equipment shall meet the specified requirement and 

there shall not be any degradation in BER. 

 

(f) Temperature Variation Test 
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Temperature variation testing shall be as per IEC Publication 60068-2-14 (Gradual Variations, 

Method Nb). The equipment shall be powered on and various parameters shall be monitored 

continuously during the test period.  

 

(1)    Number of cycles required is five (5) 

(2)   The degree of severity: temperature TL:0°C, TH: As per table 4-1 (Operation to 

specification range) 

(3)    Cycle duration for each temperature is three (3) hours. 

(4)    Ramp : 1
 o
C/minute. 

(5) Acceptance Criteria: The equipment shall meet the specified requirement and 

there shall not be any degradation in BER. 

 

4.3.2.1.2 Power Supply and EMI/EMC tests 

The test procedure and acceptance criteria shall be as defined in IEC 60870-2-1. 

 

(a) Immunity Tests 

 

 The list of Immunity tests are specified below in Table 5-4: 
 
                                        

   Table 4-4: Recommended Immunity Tests 

 

 
 

 
 

 
S. 

No. 

 
Immunity Test 

 

 
AC 

Power 

Supply 

 
DC 

Power 

Supply 

 
Control 

& 

Signal 

 
Telecom 

Line 

 
Para- 

metres 

 
1 

 
Voltage Fluctuations 

 
Yes 

 
Yes 

 
N/A 

 
N/A Table 11 of IEC 

60870-2-1: 1995 

-  Level : 1 

 
2 

 
Voltage dips and 

Interruptions 

 
Yes 

 
Yes 

 
N/A 

 
N/A 

 
3 

 
1.2/50 - 8/20 µs 

surges 

 
Yes 

 
Yes 

 
Yes 

 
N/A 

Table 12 of IEC 

60870-2-1: 1995 

-  Level : 4 

 
4 

 
Fast transient bursts 

 
Yes 

 
Yes 

 
Yes 

 
Yes 

 
5 

 
Damped oscillatory 

waves 
 
Yes 

 
Yes 

 
Yes 

 
Yes 

 
6 

 
10/700 µs surges 

 
N/A 

 
N/A 

 
N/A 

 
Yes 

 
7 

 
Electrostatic 

discharge 
 
Yes 

 
Table 13 of IEC 

60870-2-1: 1995 

-  Level : 4 
 
8 

 
Power frequency 

magnetic field 

 
Yes 

 
Table 14 of IEC 

60870-2-1: 1995  
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   Table 4-4: Recommended Immunity Tests 

 

 
 

 
 

 
S. 

No. 

 
Immunity Test 

 

 
AC 

Power 

Supply 

 
DC 

Power 

Supply 

 
Control 

& 

Signal 

 
Telecom 

Line 

 
Para- 

metres 

9 Damped oscillatory 

magnetic field 

Yes 

 

-  Level : 4 

 
10 

 
Radiated 

electromagnetic field  
Yes 

 
Table 15 of IEC 

60870-2-1: 1995 

-  Level : 4 

 
11 

 
Power Frequency 

voltage on control 

and signal lines 

 
N/A 

 
N/A 

 
Yes 

 
Yes 

 
IEC 61000-4-16 

: 2002-07    

- Level : 4 
 
12 

 
DC voltage on 

control and signal 

lines 

 
N/A 

 
N/A 

 
Yes 

 
N/A 

 
IEC 61000-4-16 

: 2002-07    

- Level : 4 
 
-End of Table- 

 

(b) Emission Tests 

 

 The list of Emission tests are specified below in Table 5-5 

 

Table 4-5: 

Recommended Emission Tests 

 

 
 

 
S. NO. 

 
Emission test 

 
AC 

Power 

Supply 

 
DC 

Power 

Supply 

 
Contro

l & 

Signal 

 
Telecom 

Line 

 
Para- 

metres 

 
1 

 
LF disturbance 

voltages 

CCITT 

recommendation 

P.53 

 
N/A 

 
Yes 

 
N/A 

 
N/A 

 

 

 

 

 

 

Table 17 of 

IEC 60870-

 
2 

 
RF disturbance 

voltages 

CISPR 22 

 
Yes 

 
Yes 

 
N/A 

 
N/A 
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Table 4-5: 

Recommended Emission Tests 

 

 
 

 
S. NO. 

 
Emission test 

 
AC 

Power 

Supply 

 
DC 

Power 

Supply 

 
Contro

l & 

Signal 

 
Telecom 

Line 

 
Para- 

metres 

 
3 

 
RF disturbance 

currents 

CISPR 22 

 
N/A 

 
N/A 

 
N/A 

 
Yes 

2-1: 1995 - 

Class : B 

 
4 

 
RF radiated fields 

CISPR 22 
 
Yes 

 
-End Of Table- 

 

(c) Insulation Withstand Voltages 

 

As per section 6 of IEC 870-2-1. Recommended class :  VW1 of Table 18. 

 

4.3.2.1.3  Mechanical Tests 

 

(a) Mechanical Vibration Test 

 

The procedure for this test is described in IEC Publication 60068-2-6. The testing procedure shall 

be carried out in the sequence 8.1 + 8.2.1 + 8.1 as described in document 60068-2-6. 

   

For the vibration response investigation (clause 8.1 of 60068-2-6), the test shall be carried out 

over a sweep cycle under the same conditions as for the endurance test (described later), but the 

vibration amplitude and the sweep rate may be decreased below these conditions so that the 

determination of the response characteristics can be obtained. 

   

The endurance test conditions are selected according to the vibration withstand requirements. 

 

Transportation tests shall be performed with the equipment packed according to the Contractor's 

specifications. 

 

(b) Shock Test 

 

The procedure of this test is defined in IEC Publication 60068-2-27 (each test) with a semi-

sinusoidal shape (clause 3.1.1.2). 

 

The recommended severity shall be A = 294 m/s
2
, D = 18 ms. Three shocks per axis per direction 
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shall be applied to the equipment packed according to the Contractor's specifications. 

 (c ) Free Fall Test  

 

This test could be performed as an alternative to the shock or Bump test. The procedure is 

defined in IEC publication 60068-2-32. The equipment shall be packed according to the 

Contractor's specifications. The drop height shall be defined in accordance with IEC 68-2-32. 

The surface of the packing case which comes into contact with the ground is the surface on which 

the packing case normally rests; if the packing does not have any features (inscription, special 

shape, etc.) identifying this surface, the test is carried out successively on all the surfaces of the 

packing. 

 

(d)  Bump Test 

 

This test could be performed as an alternative to Shock test or Free Fall test. The procedure is 

defined in IEC 60068-2-29. 

 

4.4   Factory Acceptance Tests 

 

Factory acceptance tests shall be conducted on randomly selected final assemblies of all 

equipment to be supplied. Factory acceptance testing shall be carried out on SDH Equipments, 

associated line & tributary cards, Termination Equipments (Primary Mux, Drop/Insert, DACS, 

associated Subscriber Line Interface Cards etc), Network Management System, DCPS, Battery 

etc. and all other items for which price has been identified separately in the Bid Price Schedules. 

 

Equipment shall not be shipped to the Employer until required factory tests are completed 

satisfactorily, all variances are resolved, full test documentation has been delivered to the 

Employer, and the Employer has issued Material Inspection & Clearance Certificate (MICC). 

Successful completion of the factory tests and the Employer approval to ship, shall in no way 

constitute final acceptance of the system or any portion thereof. These tests shall be carried out in 

the presence of the Employer's authorised representatives unless waiver for witnessing by 

Employer’s representatives is intimated to the contractor.  

 

Factory acceptance tests shall not proceed without the prior delivery to and approval of all test 

documentation by the Employer. 

 

The factory acceptance test shall demonstrate the technical characteristics of the equipment in 

relation to this specifications and approved drawings and documents. List of factory acceptance 

tests for Fibre Optic Transmission system, Termination Equipment Sub-system , NMS, DCPS 

and Battery are given in specified Tables in this section. This list of factory acceptance tests shall 

be supplemented by the Contractor's standard FAT testing program. The factory acceptance tests 

for the other items shall be proposed by the Contractor in accordance with technical 

specifications and Contractor's (including Sub-Contractor's / supplier's) standard FAT testing 

program. In general the FAT for other items shall include at least: Physical verification, 

demonstration of technical characteristics, various operational modes, functional interfaces, 
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alarms and diagnostics etc.  

For Test equipment & clock, FAT shall include supply of proper calibration certificates, 

demonstration of satisfactory performance, evidence of correct equipment configuration and 

manufacturer’s final inspection certificate/ report.  

 

4.4.1 Sampling for FAT 

From each batch of equipment presented by the Contractor for Factory acceptance testing, the 

Employer shall select random sample(s) to be tested for acceptance. Unless otherwise agreed, all 

required FAT tests in the approved FAT procedures, shall be performed on all samples. The 

Sampling rate for the Factory acceptance tests shall be minimum 10% of the batch size 

(minimum 1) for all items.  The physical verification shall be carried out on 100% of the offered 

quantities as per the approved FAT procedure. In case any of the selected samples fail, the failed 

sample is rejected and additional 20% samples shall be selected randomly and tested.  In case any 

sample from the additional 20% also fails the entire batch may be rejected. In case a number of 

equipments are required for demonstration of the performance of any equipment during FAT, the 

sample size shall be taken as that number of equipments which are necessary to demonstrate the 

performance, irrespective of the percentage. 

 

Since FAT testing provides a measure of assurance that the Quality Control objectives are being 

met during all phases of production, the Employer reserves the right to require the Contractor to 

investigate and report on the cause of FAT failures and to suspend further testing/ approvals until 

such a report is made and remedial actions taken, as applicable. 

 

4.4.2 Production Testing 

 

Production testing shall mean those tests which are to be carried out during the process of 

production by the Contractor to ensure the desired quality of end product to be supplied by him. 

The production tests to be carried out at each stage of production shall be based on the 

Contractor’s standard quality assurance procedures. The production tests to be carried out shall 

be listed in the Manufacturing Quality Plan (MQP), alongwith information such as sampling 

frequency, applicable standards, acceptance criteria etc. 

 
 

Table 4-6: 

Factory Acceptance Testing for Fibre Optic Transmission System 
 
Item: 

 
Description: 

 
1. 

 
Physical inspection for conformance to DRS, BOQ, drawings and appearance 

of equipment 
 
2. 

 
Optical output power 

 
3. 

 
Transmitter lightwave spectral analysis 

 
4. 

 
Low receive level threshold 

 
5. 

 
Generation of bit error rate curve 
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Table 4-6: 

Factory Acceptance Testing for Fibre Optic Transmission System 
 
6. 

 
Measurement of analog and digital service channel parameters as well as 

service channel functionality 
 
7. 

 
Performance of supervision, alarm, Craftsperson interface, diagnostics, loop  

backs etc. 
 
8. 

 
Electrical interface tests which include: output and input jitter, bit error rate, 

pulse shape, cable compensation, and line rate tolerance for multiplexers 

9. At a minimum tests on Ethernet interface shall include demonstration of ping 

test, throughput test, Latency test, Packet Loss test as per RFC 2544 
 
11. 

 
Simulation of failure conditions and failover of each redundant unit. 

 
12. 

 
VLAN (Layer-2 switching) feature testing with atleast three equipments 

configuration 
 
13. 

 
Protection scheme for Ethernet Traffic (ERPS) 

 
14. 

 
Test of spare card slots 

 
15. 

 
Checks of power supply/converter voltage margins  

16. 
 
Random inspections to verify the accuracy of documentation 

17. 
 
Test of spare parts/modules/cards as per applicable  tests  

 

 

4.5    Site Acceptance Tests 

 

The Contractor shall be responsible for the submission of all equipment & test equipment 

supplied in this contract for site tests and inspection as required by the Employer. All equipment 

shall be tested on site under the conditions in which it will normally operate. 

 

The tests shall be exhaustive and shall demonstrate that the overall performance of the contract 

works satisfies every requirement specified. At a minimum Site Acceptance Testing requirement 

for Telecom equipments etc. is outlined in following section. This testing shall be supplemented 

by the Contractor's standard installation testing program, which shall be in accordance with his 

quality plan(s) for Telecom equipment installation.  

During the course of installation, the Employer shall have full access for inspection and 

verification of the progress of the work and for checking workmanship and accuracy, as may be 

required. On completion of the work prior to commissioning, all equipment shall be tested to the 

satisfaction of the Employer to demonstrate that it is entirely suitable for commercial operation. 

 

4.5.1 Phases for Site Acceptance Testing:  

 The SAT shall be completed in following phases: 
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4.5.1.1 Installation Testing 

The field installation test shall be performed for all equipment at each location. If any equipment 

has been damaged or for any reason does not comply with this Specification, the Contractor shall 

provide and install replacement parts at its own cost and expense. 

 

In the installation test report, the Contractor shall include a list of all hardware or components 

replaced or changed between the completion of factory tests and the start of field tests and show 

that documentation and spare parts have been updated. 

 

The minimal installation testing requirements for fiber optic transmission subsystem, 

Termination equipment sub-system are provided in respective Tables in this section.   

 

4.5.1.2 Link Commissioning Tests 

The commissioning tests shall verify that communication can be performed over the fiber optic 

link under test. Delay measurement, Bit Error measurements & service channel performance 

monitoring shall be made on the fibre optic links to verify compliance with designed link 

performance.  

 

For Ethernet interface: At a minimum the following test requirements shall be demonstrated  

as per RFC 2544: 

 

a) Ping test 

b) Throughput test 

c) Latency test 

d) Packet Loss  

 

VLAN (Layer-2 switching) feature testing with equipments as per network configuration shall be 

demonstrated. 

 

10% of the total communication links (Chosen by the Employer, generally to cover links from all 

configurations used) shall be tested for a duration of 12 Hours.  

 

Rest of the links shall be tested for 1 Hour. In case a link does not meet the performance 

requirements during 1 hour, then the duration of the test shall be increased to 12 hours. 

 

In case any link does not meet the performance requirements during 12 hour, then the cause of 

failure shall be investigated and the test shall be repeated after rectifying the defects. 

 

This phase of testing shall be conducted by the Contractor and witnessed by the Employer. Field 

adjustments shall be made to meet established standard, however if the field adjustments fail to 

correct the defects the equipments may be returned to the Contractor for replacement at his own 



 

      

    
Power Grid Corporation of India Ltd. 

Volume II - Technical Specifications for  Communication Equipment  

          

 

 

Page 46 of 62 

expense. In case any adjustments are required to be made during the interval of the test then the 

test shall be repeated. 

 

4.5.1.3   Integrated Testing  

 

Prior to commencement of integrated testing the overall system shall be configured as required to 

provide all the data and voice channel required to interconnect the various control centres and 

RTU. The integrated testing for a batch shall include end-to-end testing of back-bone network 

included in that batch. Integrated testing for last batch shall include testing of the entire back-

bone. The intent of integrated testing  is to demonstrate that the equipment is operational end to 

end under actual conditions, that all variances identified during factory and field installation and 

communications testing have been corrected, and that the communication equipment is 

compatible with other equipment at all locations. The Integrated System Test shall include all 

fibre optic transmission equipment, termination equipment, the network management subsystem 

and other components. 

 

At a minimum the following tests shall be included in the integrated testing : 

 

 

(1) Equipment configuration shall be checked to establish that it supports the channel 

routing. 

(2) End to end testing of all individual voice circuits originating from PLCC, PABX or 

Phones and to establish proper interfacing with PLCC\PABX\Phones and to demonstrate 

proper operation of channels over wideband systems. Operation shall be checked in terms 

of quality of voice, call initiation and call termination processes. The requirements for 

integrated testing for PABX system is described separately below. 

(3) End-to-end testing of all individual Data Circuits originating from PLCC, RTU and 

SCADA Front Ends and to establish proper interfacing with PLCC\RTU\Front End and to 

demonstrate proper operation of channels over wideband systems. Operation shall be 

checked in terms of monitoring of  BER/packet loss.   

(4)  Demonstration of Protection switching and synchronization of equipment as per 

synchronization plan. 

 
 

Table 4-9 

Fibre Optic Transmission system Installation Testing 

 
 
Item: 

 
Description: 

 
1. 

 
Physical Inspection for conformance to drawings, rack elevations and appearance of 

equipment and cabling 
 
2. 

 
 Station power supply input and equipment power supply (DC-DC converter) 

output voltage measurements 
 
3. 

 
Terminal transceiver performance testing (Tx power, Tx spectrum, receive signal 
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strength, connector losses etc.) 
 
4. 

 
Service channel performance 

 
5. 

 
Craftsperson interface, alarm and control functional performance 

 
6. 

 
Rack and local alarms: No alarms shall be present and all alarms shall be 

demonstrated to be functional 
 
7. 

 
Network management interface and supervision performance 

 
8. 

 
Correct configuration, level setting & adjustments and termination of Input/ output 

interfaces 
 
9. 

 
Proper establishment of Safety and signalling earthing system and resistance to 

ground to be checked. 
 
10. 

 
Simulation of failure conditions and failover of protected components. 

 

Table 4-10 

Termination Equipment Sub-system Installation Testing 

 
 
Item: 

 
Description: 

 
1. 

 
Physical Inspection for conformance to drawings, rack elevations and appearance 

of equipment and cabling 
 
2. 

 
Power supply/converter voltage measurements 

 
3. 

 
Muldem performance testing 

 
4. 

 
Craftsperson interface, alarm and control functional performance 

 
5. 

 
Rack and Local alarms 

 
6. 

 
Network management interface and supervision performance 

 
7. 

 
Channel performance 

 
8. 

 
Safety and signalling earthing system 

 
9. 

 
Simulation of failure conditions and failover of protected components. 
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Section  -5 
Training and Support Services 

 

 

This section describes the requirements for Contractor-supplied training, support services, and 

maintenance of the FOTS. The intent of the training and support program is to ensure a smooth 

transfer of systems and technologies from the Contractor to the Employer, and to ensure that 

Employer staff is fully trained to operate, maintain and expand the integrated telecommunication 

network. 
 
5.1  Training (if applicable) 
 

The Contractor shall provide a comprehensive training program that prepares the Employer’s 

personnel for on-site installation support, operation, and maintenance of the telecommunication 

network.  

 

Training may be conducted by the Contractor, the Contractor's subcontractors, and/or original 

equipment manufacturers (OEMs). The training requirements of this Specification shall apply to 

all such courses. 

 

Training courses shall be conducted by personnel who speak understandable English and who are 

experienced in instruction. All necessary training material shall be provided by the Contractor. 

The training charges quoted by the Contractor shall include training materials and all associated 

expenses.  However, for all training courses in India or abroad, the travel (e.g., airfare) and per 

diem expenses of the participants will be borne by the Employer.  For courses conducted abroad, 

however, the Contractor shall extend all necessary assistance for making appropriate lodging 

arrangement. 

 

Hands-on training shall be provided with equipment identical to that being supplied to the 

Employer. 

 

The schedule, location and detailed training contents shall be submitted by the Contractor to the 

Employer for approval.  

 
5.1.1  System Design & Overview Training 

 

This training shall provide a functional description of the telecommunication subsystems for both 

fibre optic transmission system and Termination equipment system and a discussion of the 

failover and alternate routing schemes inherent in the configuration. The training shall include an 

overview of the network configuration and indicate the functional responsibilities of all major 

subsystems including the network monitoring system hardware and software. The training shall 

highlight all significant methodologies or concepts utilized by the hardware and software to 

perform the required functions. High-level hardware configuration block diagrams and 

network/sub-network block/flow diagrams shall be included to enhance the understanding of the 

overall capability incorporated into all network and sub-network equipment.  

 

The training shall be oriented to a user's point of view. The Employer/Owner users will include 

managers, design & planning personnel, communication support staff and maintenance person-



 

      

    
Power Grid Corporation of India Ltd. 

Volume II - Technical Specifications for  Communication Equipment  

          

 

 

Page 49 of 62 

nel. As part of the proposal, the Contractor shall identify the number of days deemed appropriate 

for this training. 

 

The overview training shall be customized for the specific functions, features, and equipment 

purchased by the Employer; it shall not be a general presentation of the Contractor' standard 

equipment repertoire. Personnel assigned by the Contractor to implement the Employer's system 

shall conduct this overview training. The Employer shall review and approve the contents of the 

overview training at least four (4) weeks prior to the course. 

 
5.1.2 Installation & Maintenance Training  

 

The installation & maintenance trainings shall enable the Employer to be self-sufficient in 

preventive & restorative maintenance of the respective communications subsystems purchased by 

the Employer. The training courses shall cover equipment installation, testing & commissioning,  

operation, interfaces and cabling between equipment, preventive maintenance, diagnostic tools and 

troubleshooting procedures, corrective maintenance, and expansion procedures for all equipment. 

The courses shall provide theoretical background and extensive hands on experience.  

 

Courses shall include equipment adjustments, board-level troubleshooting and repair and, where 

appropriate, component-level troubleshooting and repair. Course participants shall operate actual 

equipment and diagnose and repair simulated failures.  

 
5.1.3 Network Management Training 

 

The Network Management training shall familiarize the Employer’s telecommunication personnel 

with the concepts and techniques for configuring, programming, maintaining, and troubleshooting 

the Contractor supplied NMS and its associated database. The training course shall provide a 

thorough understanding of the general design concepts, features, and user interface requirements 

for local and remote monitoring of the equipment, as well as procedures for restoring  service after 

equipment and power failures. 

 

The Network Management training course shall provide the course participants with hands-on 

experience using the actual system being supplied. Table 5-1 summarizes the minimal Network 

Management training requirements. 

 

 

Training aids for each course shall include the Operator's User Manual for each type of 

equipment. Operator training that is a standard part of the maintenance training will be 

applicable. 
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Table 5-1:  

                   Network Management System Training on Craft Terminal 

Item: Description: 

1. Features of the software being supplied 

2. System generation and configuration procedures, including memory 

allocation, operating system parameterization, and buffer sizes 

3. Operating system concepts, including resource allocation, priority level 

processing, performance monitoring, diagnostic messages, and restoration 

procedures. 

4. Concepts and techniques for generating, modifying, and saving database, 

CRT displays, and reports 

5. Utilities, techniques, and equipment used for editing, debugging, testing, 

integrating, expanding and documenting new programs and subsequent 

implementation in software and/or firmware. 

 
5.1.4 Training Course Requirements 

 

This section describes general requirements that apply to all training courses. 

 
5.1.4.1 Class Size 

 

The Employer plans to send a number of participants to the training courses for a specified 

duration as described in Appendices. 

 
5.1.4.2   Training Schedule 

 

The Contractor shall provide training in a timely manner that is appropriate to the overall 

project schedule. All training courses shall be available to the Employer for a minimum of 

five years after final acceptance of the communication system.  

 

The training courses shall be offered in one cycle, such that none of the courses within the 

cycle overlap. 

 

The Contractor shall take the above requirements into account in developing the preliminary 

training schedule. Contractor shall develop a final training schedule in consultation with the 

Employer after contract award. 

 

5.1.4.3 Manuals and Equipment 

 

The Contractor, subcontractor, or OEM shall prepare training manuals and submit them to the 

Employer for review at least one month prior to the start of classroom instruction. The 

training manuals shall be prepared specifically for use as training aids; reference manuals, 

maintenance manuals, and user's manuals may be used as supplementary training material. 

Principal documents used for training shall be tailored to reflect all the Employer 

requirements specified.  

 

Each course participant shall receive individual copies of training manuals and other 
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pertinent material at least two weeks prior to the start of each course. The Employer shall 

retain the master and two additional copies of all training manuals and materials as reference 

documentation. A complete set of instructor's manuals and training aids shall also be 

provided.  

 

Upon completion of each course, instructor's manuals, training manuals, and training aids 

shall become the property of the Employer. As part of the delivered system documentation 

and the final documentation, the Contractor shall supply the Employer with all changes and 

revisions to the training manuals and other training documentation. The Employer reserves 

the right to copy all training manuals and aids for use in the Employer-conducted training 

courses.  

 

The Contractor shall furnish for use during training courses all special tools, equipment, 

training aids, and any other materials required to train course participants.  

 

5.2 Support Services 

 

Throughout design, implementation, factory testing, and field installation and testing, the 

Contractor shall supply consulting assistance, as required by the Employer for site 

preparation, field installation, and other areas where technical support may be required. 

 

The Contractor shall be responsible for minor facility renovation, and maintenance of the 

supplied system up to and including successful completion of the Site Acceptance Test.  

 

After final acceptance of the communications equipment, the Contractor shall offer 

continuing technical support and spare parts for the designed life of the equipment or 7 years 

after the declaration of withdrawal of equipment from production whichever is earlier. 

However the termination of production shall not occur prior to Operational Acceptance of the 

system by the Employer. Some locations have existing SDH & MUX equipment. The traffic 

may be switched over to new fibre optic communication equipment in phase manner. The 

Contractor shall review the Employer existing equipment make, integration & switch over 

recommendation and prepare a detailed field implementation plan.  

 

 5.2.1 Technical Support 

 

Consultation with Contractor's technical support personnel and trained field service personnel 

shall be readily available on a short-term/long-term basis to assist the Employer personnel in 

maintaining, expanding, and enhancing the telecommunication network upon expiration of 

the warranty period. The Contractor shall include in their offer(s), a proposal for ensuring 

continued technical support as stated above. 

 

5.2.2 Contractor's Future Hardware/Software Changes 

 

The Employer shall be informed of all alterations or improvements to the hardware supplied 

under this Specification. The Employer shall be placed on the Contractor's mailing list to 

receive announcements of the discovery, documentation, and solution of hardware/software 

problems as well as other improvements that could be made to supply equipment. The service 
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shall begin at the time of contract award, and shall continue for 10 years. The Contractor shall 

also include a subscription to the hardware subcontractors' change notification service from 

the time of contract award through the warranty period, with a Employer renewable option 

for extended periods.  

 

 5.3  Spare Parts and Test Equipment 

 

The spare parts and test equipment shall be provided for each subsystem as described below. 

 

5.3.1 Mandatory Spare Parts 

 

Appendices  provides the Mandatory Spare Parts Requirements described in subsystem sets. 

The mandatory spare parts table represents the minimum spares the Contractor shall be 

required to supply. The subsystem set of spare parts is defined to include all equipment 

modules, subunits and parts required to effect replacement, repair and restoration to full 

operational status of a defined unit of a subsystem (i.e. SDH equipment.) 

 

5.3.2 Recommended Spare Parts List 

 

In addition to the Mandatory Spares the bidder shall provide a list of  “Recommended Spare 

Parts”, which may be required over and above the spares listed in Mandatory Spare parts list 

(Vol II, appendices), to support system availabilities specified in specifications  during a one 

year period. This list of spares shall be called the "Recommended Spare Parts List". The 

Recommended spare parts list shall not be considered for evaluation and may be included in 

the final scope of supply. The Bid shall include the following minimum information for the 

recommended spare parts:  

 

a. Original manufacturer and part number 

b. Name and Description 

c. Either theoretical or empirical MTBF of the unit 

d. Number of units in each set 

e. Total number of sets to be provided 

 

The unit as well as set prices shall be provided for each subsystem set item of the spare parts 

list in the appropriate Bid Price Schedule.  

 

5.4 System Maintenance 

 

As per DoT guidelines, operation and maintenance of the network shall be entirely by Indian 

engineers and dependence on foreign engineers shall be minimal within a period of two years 

from the date of LoA. The contractor shall be responsible to maintain the confidentiality of 

the Employer’s System Information that Employer shares with the contractor for maintenance 

period.  

 

5.4.1 Warranty Period 

The one year period commencing immediately after the operational acceptance is called the 

Warranty Period/Defect liability Period.  
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5.5 Miscellaneous Supplies 

 

The Contractor shall provide all required consumable and non-consumable supplies necessary 

to support all installation and test activities through final operational acceptance. However, if 

there are any problems in the SAT and additional consumables are required, the same shall 

also be supplied by the Contractor at no additional cost. 
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Section  -6 
 Documentation and Deliverables 
 
 

This section describes the documentation requirements and provides a list of deliverable that the 

Contractor shall provide to the Employer. Complete documentation necessary for the operation 

and maintenance of the communication system is required. All the documentation shall be 

provided in hard copy and also on CD-ROMs  in full compliance with the specification. 

Conditions pertaining to Document Review and Approval Rights and Document Submission 

Scheduling are specified in this specification. All documents shall be supplied in English. 

 

As detailed in subsequent sections the documentation shall include the following: 

 

(a) Detailed list of the deliverables 

(b) Description of the products 

(c) Technical particulars 

(d) Installation manuals 

(e) Maintenance manuals 

(f) Quality assurance manuals, Manufacturing Quality Plan (MQP) & Field Quality 

Plan (FQP) 

(g) Tests (type test, production, FAT, SAT) documentation 

 

6.1  System Functional Description Document 

 

The document shall include an overview of the system configuration. This document shall be 

designed to serve as a complete introduction to the supplied system and to the more specific 

documents that are defined in technical specifications. The document shall be oriented to the 

Employer user's point of view and be subject to the Employer's review and approval. Users will 

include POWERGRID operating personnel communication support staff and maintenance 

personnel. 

 

6.2 System Documentation 

 

A detailed documentation plan and document submission schedule shall be prepared and 

submitted for approval. The guidelines specified in table 6-1 and 6-2 shall be followed. 

 

6.3 Supplementary Documentation 

 

If during the training courses or while performing maintenance on such equipment during the 

warranty period, the Employer determines that additional information is required to perform the 

maintenance function, the Contractor and/or its subcontractors shall provide the specific 

supplemental information necessary to perform the maintenance function. This information shall 

be documented in a form suitable for incorporation into the appropriate maintenance document.  

 

 

6.4 Test Documentation 

 

The Contractor shall provide documentation for all factory and field tests.  
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The test documentation shall include the following: 

 

(a) Test Procedure Document 

(b) Type test documents 

(c) Factory Acceptance Test Documents 

(d) Site Acceptance Test Documents 

 

6.5 Drawings 

 

All drawings submitted by the Contractor including those submitted at the time of bid shall be in 

sufficient detail to indicate the type, size, arrangement, dimensions, material description, Bill of 

Materials, weight of each component, break-up for packing and shipment, shipping arrangement 

required, the dimensions required for installation and any other information specifically requested 

in the Specifications. 

 

Each drawing submitted by the Contractor shall be clearly marked with the Employer name, the 

unit designation, the specification title, the specification number and the name of the Project. All 

titles, notes, markings and writings on the drawing shall be in English. All the dimensions should 

be to the scale and in metric units. The drawing revision level/ issue no, issue date shall be 

marked on each drawing and the drawing shall carry issue history information and appropriate 

signatures (eg: originator, checker and approving authority). 

 

6.6 Drawing and Document Approval Procedure 

 

The drawings/documents submitted by the Contractor shall be reviewed by the Employer as far as 

practicable with in stipulated duration and shall be modified by the Contractor if any 

modifications and/or corrections are required by the Employer in compliance with the 

Specifications. The Contractor shall incorporate such modifications and/or corrections and 

submit the final drawings for approval. Any delays arising out of failure by the Contractor to 

rectify the drawings in good time shall not alter the contract completions date. 

 

The drawings/documents submitted for approval to the Employer shall be in triplicate. One print 

of such drawings shall be returned to the Contractor by the Employer marked with one of the 

categories as listed below:- 

 

Category Inference 

 

Cat I  Approved/Released for implementation. 

 

Cat II  Approved/Released for implementation subject to incorporation of comments. 

Revised drawing required. 

 

Cat III To be resubmitted for approval after incorporating comments. 

 

Cat IV For information and record. 
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The approval of the drawing/document conveyed vide above marked copy shall neither relieve 

the Contractor of its contractual obligations and its responsibilities towards weights, qualities, 

design details, assembly fits, performance particulars and conformity of supplies with the Indian 

Statutory Laws as may be applicable, nor shall it limit Employer's right under the contract. 

 

Depending upon the category of approval the Contractor shall resubmit the drawings/documents 

for review by Employer after incorporating all corrections. 

 

Further work by the Contractor shall be strictly in accordance with the Cat-I, Cat-II or Cat-IV 

approved drawings and no deviation shall be permitted without the written approval of the 

Employer. 

 

All manufacturing and fabrication work in connection with the equipment/material prior to the 

approval of the drawings shall be at the Contractor's risk. The Contractor may make any changes 

in the design which are necessary to make the equipment/material conform to the provisions and 

intent of the Contract and such changes will again be subject to approval by the Employer. 

Approval of Contractor's drawing or work by the Employer shall not relieve the Contractor of any 

of his responsibilities and liabilities under the Contract. 

 

6.7 Final Documentation  

 

Final documentation shall consist of the documents approved in Cat I and Cat IV listed in table 7-

1. The documents will be used by the Employer personnel for operating and maintaining the 

equipment after acceptance. 

 

Until acceptance of the equipment by the Employer, the Contractor shall be responsible for 

supplying documentation revisions or changes necessitated by inaccuracies, installation 

requirements, omissions determined by usage, and design or production alterations to the 

equipment. All changes shall be issued in the form of replacements for the affected drawings, 

diagrams, charts, graphs, tables, lists, and pages in the various documentation such that all 

documentation describes the equipment "as delivered". 

 

For all CAT-I & CAT-IV approved documents listed in table (except Type, FAT & SAT related), 

Five (5) sets of the final approved documentation shall be provided to the Employer in CD-ROM 

and two sets in hardcopy. 

 

 

All final Contractor-supplied documentation shall be easily reproducible by the Employer.  

 

 

Table 6-1 

Documentation Plan for Communication Equipment Package 

 

S. 

No 

 

Document 

 

Applicable Equipments / 

Item 

 

Brief Description 

 

Category of 

Approval 

1.  Documentation 

plan & schedule 
 

This document shall contain 

the list of all documents to be 
I 
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Table 6-1 

Documentation Plan for Communication Equipment Package 

 

S. 

No 

 

Document 

 

Applicable Equipments / 

Item 

 

Brief Description 

 

Category of 

Approval 

submitted for approval and 

their submission/approval 

schedule.  

2.  Survey 

guidelines 
 

As per Technical 

Specifications 
I 

3.  Data 

Requirement 

Sheets (DRS) 

and 

Guaranteed 

Technical 

Parameters & 

Drawings 

For each and every item to be 

supplied including SDH, PDH 

equipment, power and signal 

cables, earthing cables, patch 

cords etc 

These document(s) shall 

describe all the technical 

parameters of the equipment 

being offered. 

 

Cat-I (for 

DRS) & 

Cat-IV (for 

brochure) 

4.  Mechanical 

drawings 

As applicable This document shall fully 

describe the equipment  racks/ 

enclosures, MDF, peripherals 

and related hardware with 

particular reference to 

mechanical construction, 

materials and dimensions, 

appearance, mounting 

methods, earthing clearances 

required from walls/roof/other 

panels, cable entry details, dust 

and moisture ingress 

protection provisions etc. 

 

I 

5.  Equipment 

Manuals & 

Standard 

Documents 

For all items Complete set of all equipment 

manuals (Construction, 

Installation, Maintenance, 

Reference etc)  for that 

product. 

A set of product brochures, 

photographs etc. 

 

IV 

6.  Previous type 

test reports 

For all items for which type 

testing is envisaged.  

Shall be complete in all respect 

including all test graphs, 

curves, calculations, 

photographs etc. 

 

Accepatence 

7.  Type test 

procedures 

For all items for which type 

testing is required.  

Shall be formatted as per the 

technical specifications 

 

I 

8.  Manufacturing For all items to be supplied  I 
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Table 6-1 

Documentation Plan for Communication Equipment Package 

 

S. 

No 

 

Document 

 

Applicable Equipments / 

Item 

 

Brief Description 

 

Category of 

Approval 

Quality Plan  

9.  Type test 

schedule 

For all items for which type 

testing is required.  

Shall indicate the start & finish 

data for each test & sequence 

of tests if applicable, test labs. 

 

I 

10. Type test report For all items for which type 

testing is required.  

  

I 

11. Link and site 

survey reports 

& engineering 

analysis 

For each Fibre Optic link and 

site 

 

Link wise survey reports as per 

specifications, link budget 

calculations etc. 

 

I 

12. Bill of Quantity For each items and each line  I 

13. Numbering, 

Marking, 

labeling 

Document 

As applicable. Must include numbering, 

marking, labelling and naming 

conventions for channels, 

cabels, connectors, subracks, 

cubicles etc 

 

I 

14. Physical 

planning/site 

preparation 

manuals 

As applicable. Must contain data gathered 

during the site survey, 

including test results, if any. 

The document shall also 

contain floor plan, cable 

trenching/raceway drawings, 

station block diagrams, 

rack/cabinet elevation 

drawings, air-conditioning and 

 power supply requirements, 

and power supply distribution 

and earthing system details.   

 

I 

15. Channel 

Routing 

Whole Network E1 level Plan, subscriber voice 

and data channels plan for 

whole network. 

 

I 

16. Synchronisation 

Plan 

With Existing Network Locations of clocks, depiction 

of all interfaces, flow of 

sychronising signal. 

 

I 

17. Configuration 

Diagrams 

Whole Network Network configuration, 

Linkwise and site wise 

equipment configuration,. 

 

I 

18. Factory 

Acceptance 

For all items to be supplied This document shall include 

the list of Site acceptance tests, 

 

I 
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Table 6-1 

Documentation Plan for Communication Equipment Package 

 

S. 

No 

 

Document 

 

Applicable Equipments / 

Item 

 

Brief Description 

 

Category of 

Approval 

tests: test plan, 

procedures and 

report format 

the administrative & functional 

test plans, test procedures and 

formats for recording & 

reporting factory acceptance 

test results. 

19. Factory 

acceptance test 

report 

For all Factory acceptance 

tests 

 Acceptance 

letter by 

Employer 

20. Transportation 

& Handling 

Procedures 

For all equipments This document shall describe 

the procedures & precautions 

to be observed during overseas 

& inland transportation, 

equipment handling during 

transport, storage & pre-

installation. It shall also 

include packing details and 

package labelling details. 

 

IV 

21. Equipment 

Installation 

manual 

For all equipment such as 

SDH equipment,  etc 

The expected content of this 

document are presented in 

table below. 

 

IV 

22. Site Drawings Site wise complete 

documentation  

This document must include, 

general details of equipments, 

cubicles, cables, connectors, 

MDFs, DDFs, network 

diagram, earthing connections, 

power supply connections and 

 specific details i.e. site layout, 

floor plans,  cubicle layout, 

subrack layout, channel 

routing, signal connections, 

cable routing, MDF and DDF 

cross connections etc 

 

I 

23. Site Acceptance 

tests (SAT) test 

plan, 

procedures and 

report format 

System document This document shall include 

the list of Site acceptance tests, 

the administrative & functional 

test plans, test procedures and 

formats for recording & 

reporting site acceptance test 

results. This document shall be 

restricted to describing the 

 

I 
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Table 6-1 

Documentation Plan for Communication Equipment Package 

 

S. 

No 

 

Document 

 

Applicable Equipments / 

Item 

 

Brief Description 

 

Category of 

Approval 

acceptance tests listed in this 

technical specification, and 

other similar tests which shall 

be conducted in Employer 

presence for Site acceptance. 

24. Field Quality 

Plan 

One Document with multiple 

subdocuments if required 

Field Quality Plan shall 

describe the quality control to 

be exercised during the field 

activities. This document can 

include the following 

information: 

(a.) The list of performance & 

safety checks applied to 

installation equipment, tools & 

tackles, checks,  check on 

physical health & training 

records of installation crew 

etc. 

(b.) The list of Site Acceptance 

tests (including statement of 

acceptance criteria). The 

inclusion of list of site 

acceptance tests in FQP is 

analogous to the inclusion of 

list of FAT in the MQP. The 

formats for recording & 

reporting Site acceptance tests 

 can also be reproduced 

 

I 

25. Training 

Manuals 

System document An advance copy of all 

training material. 

 

IV 

26. Maintenance 

Philosophy & 

Procedures 

System document Shall cover breakdown 

maintenance procedures, 

preventive maintenance 

schedules and procedures 

 

 

IV 

27. SAT reports Per Link and per location   

* 

 

Note*: To be reviewed & approved by site.   
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Table 6-2(a)  

Expected Contents & Structure of Equipment Installation Manual 

 

1. 

 

Installation 

procedure 

 

Description of activities of installation gangs: Preparation & 

Setting up, Precautions for preventing damage etc shall be 

highlighted. 

 

2. 

 

Safety Instructions 

 

Instructions & procedures related to ensuring installation crew 

safety: personnel grounding & safety, installation equipment 

safety, Safety for power system & environment 

 

3. 

 

Description of 

Installation 

Equipment 

 

Sketches, drawings, photographs, safe working ratings of 

installation equipment, tools & tackles etc., handling 

instructions & precautions. 

 

4. 

 

Cable routing 

 

Illustrations of the various possible cable routing (Intra 

cabinet and inter cabinet, within the same room and located in 

different rooms/buildings etc.) methods. 

 

5. 

 

References 

 

References to other related documents covering the 

installation, jointing & testing, such as 

. SAT administrative & functional test plans & test 

procedures 

. Field Quality Plan & Field Quality Audit  

. Storage & Handling Instructions 

. Drawings, technical parameters, DRS etc 

. Employer & Statutory safety rules, safety manuals, 

standards, codes of practices etc. 

 

 

--------------------------------------------   End of this Chapter – 6  ----------------------------------- 
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SECTION 4 

 
ENCLOSURES TO SPECIFICATIONS 

 
 
ANNEXURE 1  CHECK LIST FOR INFORMATION TO BE FURNISHED WITH THE 

OFFER 
 
ANNEXURE 2  SCHEDULE OF DEVIATION 
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CHECK LIST FOR INFORMATION TO BE FURNISHED WITH OFFER 
 

BIDDER SHALL PUT A TICK  ‘ ’  IF THE INFORMATION IS ENCLOSED WITH THE OFFER, PUT A 
CROSS ‘X’ IF THE INFORMATION IS NOT ENCLOSED OR  WRITE ‘NOT APPLICABLE’ IF THE 
QUERY/ SCHEDULE  IS NOT RELEVANT AND RETURN THIS CHECKLIST AS PART OF THE 

OFFER DULY SIGNED 
 

The offer may not be considered if the following information and this Checklist are not enclosed with the Offer. 

 
BIDDER: 
OFFER REFERENCE: 
 
1.  Technical offer with detailed schedules of equipment/ material and 

spares 
 

 
__________ 

2.  Schedule of Deviations listing deviations, if any, clause-wise with 
respect to technical specification 
 

 
__________ 

 
3.  List of past supplies complete with Purchase Order & Project name, 

quantity, order reference, etc., where identical equipment have been 
supplied. 
 

 
  

__________ 

4.  Manufacturer’s Quality Plans for approval __________ 
 

5.  Field Quality Plan for approval 
 

__________ 

6.  General Arrangement drawings with dimensions and weights and 
foundation/ fixing details 

 
__________ 

 
7.  Drawing/ data submission Schedule __________ 

 
8.  Type test reports. The type test reports shall be accompanied with a list 

listing all the relevant clauses of the applicable standard and the 
corresponding type test report. The manufacturer shall also furnish a 
certificate certifying that the test reports have been carried out on 
equipment identical in all respects to the one offered. In case the 
reports are for a different equipment and the applicability of the report 
is permitted as per applicable standards, the justification shall be 
enclosed to the list of type test reports. 
 

 
 
 
 
 
 

__________ 
 

9.  Bar Chart showing time schedule showing time required for design, 
manufacture, test and  inspection, transport, erection, site testing and 
commissioning 
  

 
  

__________ 

10.  Makes of all important components, like motors, operating switches, 
fuses, etc. 

  
__________ 

 
11.  Any additional information called for in any part of the technical 

specification. 
  

__________ 
 

Date:      Signature of the authorized representative of Bidder  
 

Company Seal 
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SCHEDULE OF DEVIATIONS 
 
Certified that the following are only deviations from the specification (for the equipment and systems being 
offered) 
 
S.No. Page No. Clause No.  Deviation  Reason / Justification 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Date : 
 
Signature : 
 
Name: 
 
Designation : 
 




