ELECTRICAL SCOPE OF WORK
1.0
SCOPE OF WORK

Further to the scope of work defined in General Project details, Contractor’s scope of work shall include the following in general but not limited to:

Pre-engineering survey, design, detailed engineering, preparation of drawings and documents, procurement, supply, transportation to site of all equipments and materials including insurance and proper storage as required, inspection, removal of existing materials, installation of new materials, testing, pre-commissioning & commissioning of the entire electrical system 

The data given hereunder is indicative only and is given for providing a fair idea of the quantum of electrical work involved for this project.  However any increase in quantity of items described in the section and/or supply, erection, commissioning of additional items required for satisfactory completion of the project are also included in Contractor’s scope of work. 
All electrical works shall be performed by or under the supervision of holder of a valid Electrical Supervisory Licence/Certificate from State Government.

This document together with design basis, data sheets, standard specifications, and installation standards and other related drawings / documents in this package including any clarifications issued in the form of addendum / corrigendum will form part of Contractor’s scope of work.

The electrical system shall be designed so as to ensure

· Safety to personnel and equipments.

· Reliability of service.

· Minimum fire risk.

· Ease of maintenance and convenience of operation.

· Adequate provision for future expansion and modification.

· Maximum interchangeability of equipments.

· Protection of all electrical equipments.

· Fail safe features.

· Hook-up provisions with existing facilities, wherever required.

2.0
Detailed Engineering

2.1
Complete design & detailed engineering necessary for proper procurement including sizing and selection of electrical system / equipments / cabling / earthing / lighting required, installation, testing and commissioning of the complete system for this project.  On the basis of information included in this bid package and / or collected by Contractor from site, Contractor shall finalize all design data to carry out engineering. Contractor’s scope shall include but not be limited to preparation / finalization of the following:

a)
Electrical system calculations.

· Load data and load analysis.

· Short circuit calculations and voltage drop calculations during motor start-up etc. for finalizing the equipment / item  ratings.

· Calculations for lighting system, earthing system, cable sizing, lightning protection and cable tray sizing for all equipments / components / systems etc.

b)
Sizing and selection of all equipments.
c)
Detailed overall single line diagram (SLD) for motor and lighting circuits. etc. based on calculations and vendor‘s input / relevant information.

d)
Development of detailed control & protection schematics and logic diagrams for the equipments.

e)
Preparation of engineering documents such as complete equipment list, motor list, relay settings, protection coordination chart etc.  Preparation of drawings such as equipment layout, overall and area wise cabling, lighting, earthing, lightning protection system etc. including associated documents like complete cable schedule, cable tray / trench sizing, equipment earthing details, installation details, block / logic diagrams etc, complete with material take-offs.
f)
Preparation of all interconnection drawings including hook up drawings.

g)
Developing earthing and lightning protection system in accordance with relevant codes / specifications of OISD, Bureau of Indian Standards , Indian Electricity Code of Practice & Rules and  CCOE  requirements.
h)
Preparation of all bills of materials for cabling, lighting, earthing, lighting receptacles, welding receptacles , push button stations and other miscellaneous items. Quantities indicated in drawings or elsewhere are indicative and minimum only.
i)
Submission of Technical Data Sheets for all electrical equipments / Items for review of Company
j)
Preparation of purchase specifications for all electrical equipments, materials etc.

k) In addition to above, the equipment to be used in classified areas must have CCOE approval. Besides all indigenous equipments to be used in classified areas shall have valid BIS certifications as required by statutory authorities. The copies of the BIS certificates with CCOE approval certificates shall be furnished during documentation review. It is Contractor’s responsibility to obtain all statutory approvals and submit documentary evidences for the same.

m)
Any other work required to complete the project and commission the electrical system for this project.

3.0
Design, Supply, Installation, Testing & Commissioning

Design, supply, installation, testing and commissioning of the following equipments including all procurement activities like preparation of material requisitions, technical queries, technical bid analysis, purchase etc. for this project . Contractor’s scope of supply & work for this project shall include but not be limited to following:
a) Three Phase 6.6 KV AC Power supply through 3 core, 240 sq. mm, XLPE, 11 KV grade, Al armoured cable shall be made available by ONGC to the Compressor unit from a motor Feeder at Substation-04 consisting of 630 Amp MOCB and having protection features through CTMM relay against Earth fault, thermal overload, Blocked Rotor, Negative Phase Sequence. 

b) Calibration of existing relay unit before commissioning of the Compressor unit, testing of Motor / Panel complete is in the scope of Contractor.
c) Removing of 11 KV grade cable from the existing compressor motor and re-routing, relaying, jointing if required and terminating in the new compressor motor including supply of extra length of cable and Raychem jointing kit.
d) Providing suitable local control panel for compressor system having all metering, protection, annunciation devices as per details mentioned in the Design Basis.

e) Providing and laying of suitable size LT power cable for welding and lighting receptacles (separate cable for each) from Substation no. 8 to the site and its termination on both ends.  
f) Providing and laying of suitable size LT power cable and control cables for lighting and auxiliary loads of compressor system including space heater of motor etc. from substation no. 8 to the site and its termination on both ends.  The minimum offered size for control cable shall be multi-core 2.5 mm2 armoured copper cable. 
g) Providing, installation, testing and commissioning of one no. flameproof  welding receptacle in the compressor shed at suitable place as decided by ONGC having the following specifications:-
Welding Receptacle of rating 63 Amps, 415 VAC (3P+N+E) having Protection: Minimum IP 55 as per IS 13947 with 1 No each of switch, socket, plug with interlock arrangement, and along with sheet steel canopy duly painted for rain protection. W/R shall be made of pressure die cast aluminum alloy (LM-6) having endless moulded neoprene rubber gasket, brass stopping plug and hardware of stainless steel. W/R shall have suitable entry at the bottom for connecting 2 nos. cable of size 3½ core 50 sq. mm aluminum armoured cable by providing suitable size double compression gland with sleeves. W/R and canopy shall be epoxy powder coated with light grey paint finish .The canopy shall be of the same make as of the respective W/R make and not any locally fabricated one. The W/R should also have one no. inside and two nos. outside earthing screws. Each W/R shall be suitably earthed with the existing plant earth system. The scope also includes providing suitable copper lugs and double compression chrome plated brass glands and termination of cable.

                 The receptacle shall be erected on suitable galvanized MS channel duly grouted in existing ground / wall / erected on structure and the level of the receptacle shall be minimum 5 feet from ground level to avoid damage from future floods. Job shall be completed in all respects as per instructions of EIC / COMPANY.
h) Providing, installation, testing and commissioning of two nos. flameproof lighting receptacle in the compressor shed at suitable place as per instructions of  EIC / Company having the following specifications:-

Receptacle of rating 16 Amps, 230-250VAC (P+N+E) having Protection: Minimum IP 55 as per IS 13947 with 1 No. each of switch, socket, plug with interlock arrangement and along with sheet steel canopy duly painted for rain protection.  L/R shall be made of pressure die cast aluminum alloy (LM-6) having endless moulded neoprene rubber gasket and hardware of stainless steel. L/R shall have suitable entry at the bottom for connecting the 2 nos. cable of size 3½ core 16/25 sq. mm aluminum armoured cable by providing suitable size double compression gland with sleeves. L/R and canopy shall be epoxy powder coated with light grey paint finish .The canopy shall be of the same make as of the respective L/R make and not any locally fabricated one. The L/R should also have one no. inside and two nos. outside earthing screws. Each L/R shall be suitably earthed with the existing plant earth system. The scope also includes providing suitable copper lugs and double compression chrome plated brass glands and termination of cable. 
The receptacle shall be erected on suitable galvanized MS channel duly grouted in existing ground / wall / erected on structure and the level of the receptacle shall be minimum 5 feet from ground level to avoid damage from future floods. Job shall be completed in all respects as per instructions of EIC / COMPANY.
i) Providing, installation, testing and commissioning of one flameproof lighting receptacle in the compressor shed at suitable place as decided by ONGC having the following specifications:-

Receptacle of rating 24 V having Protection: Minimum IP 55 as per IS 13947 with 1 No. each of switch, socket, plug with interlock arrangement and along with sheet steel canopy duly painted for rain protection.  L/R shall be made of pressure die cast aluminum alloy (LM-6) having endless moulded neoprene rubber gasket and hardware of stainless steel. L/R shall have suitable entry at the bottom for connecting the 2 nos. cable of size 3½ core 16/25 sq. mm aluminum armoured cable by providing suitable size double compression gland with sleeves. L/R and canopy shall be epoxy powder coated with light grey paint finish .The canopy shall be of the same make as of the respective L/R make and not any locally fabricated one. The L/R should also have one no. inside and two nos. outside earthing screws. Each L/R shall be suitably earthed with the existing plant earth system. The scope also includes providing suitable copper lugs and double compression chrome plated brass glands and termination of cable. 
The receptacle shall be erected on suitable galvanized MS channel duly grouted in existing ground / wall / erected on structure and the level of the receptacle shall be minimum 5 feet from ground level to avoid damage from future floods. Job shall be completed in all respects as per instructions of EIC / COMPANY. 
j) Providing, installation, testing and commissioning of one no. suitable rating SFU for installation in the existing panel at Substation no. 8 for feeding power to the welding receptacle of compressor system proposed in the scheme.
k) Providing Lighting fixtures, lamps and complete accessories / associated equipments required for sufficient lighting of the compressor shed (minimum 200 Lux) including its staircase                 (minimum 50 Lux) and working platform (minimum 60 Lux) etc as required as per OISD-149 standard. The exact number of fixtures of 250 W HPMV rating required for different locations shall be worked out during detailed engineering. Fixture shall be suitable for zone 1, gas group IIA/IIB. Height of lighting fixtures shall not be more than 12 feet from ground level. Fixing of lights shall not be above any equipment for ease of maintenance. A timer circuit shall be provided in Substation no. 8 for automatic switching ON/OFF of compressor house lights during day & night. 
l) Providing, installation, testing and commissioning of one no. suitable rating Lighting Distribution Board (LDB) in the compressor shed and shall have suitable rating TPN incomer and single pole MCB’s for the outing circuits. These MCB’s shall be operated from outside. The lighting supply shall be provided through lighting transformer of Substation no. 8. A timer circuit shall be provided in the substation SFU. There shall be no interconnection between welding receptacle, lighting receptacle and lighting circuits. And one circuit shall not have more than 4 lighting fixtures. 

m) Providing, installation, testing and commissioning of required nos. of Junction Boxes, having following specifications:-

1)
Enclosure- Flameproof
2)
Protection-Minimum IP 55 as per IS 13947

3)
Material of Construction-Cast Al. Alloy LM-6

n) Providing Earthing Protection System as per IS / Indian Electricity Code of Practice & Rules / OISD requirements. Earthing conductors, earth plates, earth electrodes / pits and other earthing accessories required for the complete earthing system, including system / equipment earthing.

m)
Sizing, supply, laying, termination / connection and testing of all required cables for power, control, auxiliary and lighting circuits and any other cables as required as per the requirement of the system.
3.1.1 SPECIAL INSTRUCTIONS:
a) It may be noted that all electrical equipments, fittings and accessories e.g. motor, pushbutton stations, light fittings and junction boxes etc. to be installed in the compressor shed area shall be suitable suitable for zone 1, gas group IIA/IIB .  
b) LT Power cables shall be ISI marked & conforming to (IS 7098 part-1), XLPE insulated, 1.1 KV grade copper conductor upto 10 sq.mm./ aluminium conductor above 10 sq.mm  armored  FRLS cable. 

c) Control cables shall be ISI marked (IS 1554), PVC insulated 2.5 mm2 (min.), 1.1 KV grade copper conductor armored cable. 
d) Maximum allowable voltage drop is to be considered as 2% for cable sizing calculations.

e) In addition to above the above cables supplied under this contract shall be FRLS (Fire Retardant Low Smoke) type. 
f) All mechanical structures/foundation required for mounting of electrical equipments.

g) The newly provided Earthing System shall be connected with the existing Earthing Grid of the Plant. 

h) During execution of work if any underground or above ground existing facilities are encountered, Contractor has to ensure that the new facilities being constructed do not interfere with the existing facilities. In case, this becomes unavoidable, Contractor shall relocate the existing facility such as lighting poles etc in consultation with Engineer-In-Charge.
3.1.2
Any other equipment / material not specifically mentioned but required to complete the project (i.e. to install, commission successfully) is covered under this bid package. The numbers & ratings of equipment specified are minimum required and any increase / addition arising at the stage of detailed engineering shall be carried out at no extra cost and / or time to ONGC and is deemed to be included in the scope of work of Contractor.
3.1.3
STATUTORY REQUIREMENTS & APPROVALS:
a) Indian Electricity Act.

b) Indian Electricity Rules.

c) The Factory Act.

d) CCOE Approval(s) of the electrical equipments.

e) Fire Insurance Regulations.

f) The Petroleum Rules (Ministry of Industry, Government of India).

g) State Electricity Rules / Regulation laid down by Chief Electrical Inspector of State.

h) OISD requirements.

i) Any other applicable rules / regulations of central / state / local statutory body.

3.1.4
It shall be Contractor’s responsibility to obtain the approvals / certificates from Chief Electrical Inspector & CCOE for installation and energization of the complete electrical facilities, systems & equipment for the project.  Any modification, replacement etc. arising due to requirements of Chief Electrical Inspector, CCOE or any other authority is included in the scope of work and shall be carried out at no extra cost and/or time implication.
3.1.5
Contractor shall obtain all statutory approvals from Chief Electrical Inspectorate, CCOE etc on behalf of ONGC. All statutory requirements / formalities shall be met & fulfilled by Contractor, irrespective of level of priority defined elsewhere. ONGC shall only provide the relevant applications (as owner) when required by Contractor after due verification of pre-requisites.

3.1.6
All liaison works between various agencies like SEB, Electrical Inspectorate, Factory Inspectorate, CCOE etc. for obtaining necessary statutory approvals / clearances / permissions shall be in Contractor’s scope.

3.1.7
All testing, pre-commissioning and commissioning activities are required to be done by Contractor. Contractor shall follow the procedure described elsewhere in the bid package for pre-commissioning and commissioning However Contractor must carry out as a minimum the following.

(i) Recommended pre-commissioning checks for switch gear, motor, lighting and other packaged items.

(ii) Checking of electrical equipments for proper earthing, continuity, insulation resistance 

(iii) During the pre-commissioning / commissioning of electrical system, illumination level checking shall also be carried out.
3.1.8
Clearing of all unused materials from the premises and depositing the same at a place indicated / approved by Engineer-In-Charge.

3.1.9
Supply and installation of all other material, accessories and consumables not specifically mentioned herein but nevertheless necessary to complete the work as per good engineering practice without any extra cost and /or time to Company.
3.2
TAGGING AND NAME PLATES

a) All equipments (motors, push button stations, junction boxes, lighting poles and pull boxes etc) shall be provided with stainless steel tags or nameplate of a permanent type with identification number and service description.

b) Contractor shall assign individual tag numbers in accordance with Company’s established system to all electrical equipment.  The tag number that pertains to electrical equipment will appear invariably on all drawings and documents.

c) Nameplates and identification tags shall be provided to properly identify all equipments and / or their correct component.

d) All panel electrical equipment nameplates shall be made up of SS plates with black engraved lettering and securely fastened with SS-316 screws.

e) All front panel mounted equipment shall be identified with a SS nameplate attached to the rear of the device and easily visible via the rear access doors.

f) All wiring, power and control cables, junction boxes and auxiliary equipments shall be suitably identified as per applicable codes and practices.  Plastic adhesive tapes shall not be used for identification.  All wirings shall be tagged with slip-on or clip-on wire marker at both ends with the wire number specified on the drawing.
g) All cables in underground trenches or on cable trays shall be marked as mentioned in the standard specification for “cable laying”.
4.0
INSPECTION AND TESTING


Inspection and testing requirements are mentioned in General Project details.

5.0
GUARANTEE / WARRANTY

Guarantee / warranty requirements are mentioned in General Project details.
6.0
SPARE PARTS


Spare parts requirements are mentioned in General Project details.

Erection, commissioning and mandatory spares shall be part of basic equipment and is included in Contractor’s firm scope.

7.0
PREPARATION FOR SHIPMENT 


The requirements of preparation of shipment are mentioned in General Project details.
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