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THIS NOTICE MUST ACCOMPANY EVERY COPY OF THIS DOCUMENT
IMPORTANT NOTICE

This document, (“Document”) is the exclusive property of the Expenditure Efficiency &Project Authority (“EXPRO”). 
This Document should be read in its entirety including the terms of this Important Notice. The government entities may disclose this Document or extracts of this Document to their respective consultants and/or contractors, provided that such disclosure includes this Important Notice.

Any use or reliance on this Document, or extracts thereof, by any party, including government entities and their respective consultants and/or contractors, is at that third party’s sole risk and responsibility. EXPRO, to the maximum extent permitted by law, disclaim all liability (including for losses or damages of whatsoever nature claimed on whatsoever basis including negligence or otherwise) to any third party howsoever arising with respect to or in connection with the use of this Document including any liability caused by negligent acts or omissions.

This Document and its contents are valid only for the conditions reported in it and as of the date of this Document.
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[bookmark: _Toc487715770]
[bookmark: _Toc487016310][bookmark: _Toc508884120]SCOPE
Describe in brief the overall project scope and the scope for which this criterion is applicable. 

Provide reference of supporting documents wherever required to validate specific information provided in the design criteria such as voltage levels, Load Details SC ratings, etc. 

[bookmark: _Toc487016311][bookmark: _Toc508884121]CODES, STANDARDS AND REGULATIONS
List all applicable local, National and International codes and standards, regulations and measurement units applicable and considered in the design of project. Provide precedence of codes/ standard, specifications, etc. and advise how discrepancies between codes/ standard/ specifications shall be addressed. 

Describe if the design, equipment or materials are to be approved by the recognized international and national certifying authorities.  

[bookmark: _Toc487016312][bookmark: _Toc508884122]BASIC CONDITIONS
Describe in detail basis of the selection of electrical equipment and material (e.g. safety and reliability, maintainability, availability of spares and service, local source, compatibility with specified future expansion, design margins, suitability for environment economic considerations, and past service history). 

[bookmark: _Toc487016313][bookmark: _Toc508884123]EQUIPMENT AND MATERIAL SPECIFICATIONS
List specifications applicable to the project including package equipment, switchgears and installation and testing. Any aspect of the project technical requirement not covered by specification is to be included here. Define redundancy levels (equipped and unequipped outlets of switchboards) if not defined in specifications.

[bookmark: _Toc487016314][bookmark: _Toc508884124]SERVICE CONDITIONS
State the ambient conditions here or provide reference to an applicable document; reference shall be made to conditions specific to the electrical design such as design temperature of equipment indoor and outdoor, altitude, humidity, soil temperature, thermal and electrical resistivity, environmental conditions such as salt laden atmosphere for coastal installation, and atmospheric pollution, etc. 
State if Equipment and materials shall be suitable for operation at their nameplate ratings in the conditions stated above.
State the design life of equipment. 
State if any particular equipment has to work in controlled conditions.
State any particular requirement for standardization of equipment/ materials (make, type, country of origin, etc.)  
State minimum degree of enclosure protection for indoor and outdoor electrical equipment.

[bookmark: _Toc487016315][bookmark: _Toc508884125]DOCUMENTS AND DATA
List the design documents to be produced for the project and briefly describe the content in general terms.  

[bookmark: _Toc487016316][bookmark: _Toc508884126]AREA CLASSIFICATION (if applicable)
Define how hazardous area classification shall be done (define code and certifying authorities acceptable) and which parts of the sites are likely to be hazardous areas and types of equipment to be selected. 
Also, describe if dust hazard is considered in the design and what consideration shall be given in the selection of electrical equipment to protect against dust hazard. 

Electrical and instrument equipment and materials for installation in a hazardous area shall be type approved by a recognized National Certifying Authority. (State requirements specific to the project if any, e.g. which approval/certifying authorities are deemed acceptable, etc.).

[bookmark: _Toc487016317][bookmark: _Toc508884127]DESIGN CALCULATIONS
Define the criteria for equipment/ material sizes and tolerance values, permissible voltage drops, X/R value limits, desired output of the calculations, design software, etc. to be used. Provide indicative list of calculations required for the equipment’s and system (Load Flow analysis, Short Circuit Analysis, Motor Starting Analysis, Transient Analysis, Harmonic Analysis, Power factor, Lighting Levels, Cable sizing, Earthing, relay setting, fault levels, stability, re-acceleration, etc.).  

[bookmark: _Toc487016318][bookmark: _Toc508884128]ELECTRICAL SYSTEM POWER SUPPLY
Following power supply related design requirements be covered here:

1. Power source, fault level, supply tie-in, degree of redundancy required.
1. System voltages and frequency, phases, wires, phase rotation, neutral connection and Earthing requirements.
1. Permissible deviations of voltage and frequency for both steady state and transient conditions.
1. Utilization voltages for normal and emergency supplies such as grid connections, motors, lighting (normal and emergency), UPS, instrumentation, etc.
1. Any supervisory, control and monitoring systems such as load shedding, load management or motor reacceleration requirements.


[bookmark: _Toc487016319][bookmark: _Toc508884129]EMERGENCY POWER SUPPLY
Describe emergency power sources to be provided and applicable criteria.  State tolerances and autonomy.  Provide reference to relevant specifications.

[bookmark: _Toc487016320][bookmark: _Toc508884130]MAIN POWER DISTRIBUTION
Describe plant substations and primary power distribution network and equipment/circuit capacity sizing basis, e.g. N-1, 125% of peak operating load. Refer section providing details on the type of protection and relays for each type of circuits – incomer, feeder, bus-section, motors, etc. 

[bookmark: _Toc487016321][bookmark: _Toc508884131]SUBSTATION
Describe substation building type - elevated, packaged, etc., construction, floor finish, design temperature, relative humidity, HVAC, cable entries/terminations requirements, equipment spacing criteria, transformer bay requirements etc.  Provide brief basis for substation location.

For HV outdoor open terminal type substation/switchyard, particularly if it forms part of an overhead line network, design consideration shall include the most onerous environmental and climatic conditions.  The insulation of all components shall be fully coordinated in accordance with the applicable codes and standards.

Describe substation equipment types - MV/HV switchgears, MCC, DC power, transformers, relays, etc. Refer to material specifications where applicable. (Also, refer to equipment numbering procedures).

[bookmark: _Toc487016322][bookmark: _Toc508884132]MOTORS
Define motor ratings, enclosure, types, etc. and provide reference of specification.

[bookmark: _Toc487016323][bookmark: _Toc508884133]EARTHING, BONDING AND LIGHTNING PROTECTION SYSTEM
Define earthing/bonding requirements and criteria, giving details of the types of conductors and electrodes used; whether neutral of generators and transformers shall be directly connected to electrodes, and also separate earthing system for instrumentation.  State maximum permitted impedance values for different applications.  

[bookmark: _Toc487016324][bookmark: _Toc508884134]GENERAL LIGHTING
Describe calculation method, utilization factors and software to be used for illumination level calculations. State type of luminaries to be used in the various parts of the Site and basis of their selection. Also, define lighting controls (photo electric, BMS, centralized etc.). Include a Table of required illumination levels with basis. 

[bookmark: _Toc487016325][bookmark: _Toc508884135]EMERGENCY LIGHTING
State power source(s), areas to be illuminated or as percentage of normal lighting, types of luminaire and required illumination levels.  If power is sourced from batteries, state the autonomy.

[bookmark: _Toc487016326][bookmark: _Toc508884136]ROAD, FENCE AND SECURITY LIGHTING
State where to be provided, standard of lighting required and type of luminaire.

[bookmark: _Toc487016327][bookmark: _Toc508884137]POWER AND CONVENIENCE OUTLETS
Describe services to be provided and areas to be covered together with the maximum length of extension lead.  Include Entity’s requirements for special types of plug/socket, number of pins and color identification, etc.  State power source for non-standard voltages.

[bookmark: _Toc487016328][bookmark: _Toc508884138]DISTRIBUTION BOARDS
State type of Distribution Boards to be provided for both indoor and outdoor applications, minimum degree of enclosure protection, incoming and outgoing circuit requirements, e.g. fuse, MCB, ELCB, RCD, characteristics, etc.

[bookmark: _Toc487016329][bookmark: _Toc508884139]CABLE AND CABLE INSTALLATION
State what cable management system to be used for design/installation (above ground, underground, conduits, trays, duct banks, etc.)

Provide description of type of cable to be used at different voltage levels and/or locations.  State special requirements or applications such as road/pavement crossings. 

State permissible cable Ladder/ tray sizes and cable fill method. If relevant information is available in specifications, provide only reference and do not repeat same information here. Provide details of how cable Ladder/ tray quantities will be measured and route/ schedule to be provided to the construction. 

State installation method, above ground or underground direct buried or in ducts/conduits, concrete encased ductbanks at road crossings, provision for future. Give details of factors affecting installed rating, 


e.g. ambient and ground temperatures, spacing, number of layers, depth of lay and soil thermal resistivity, fire proofing.

Give details of cable identification/numbering system or provide reference to the document.

[bookmark: _Toc487016330][bookmark: _Toc508884140]CONDUITS & DUCTBANKS
State permitted types and sizes of conduits/ duct banks and where they are permitted for use.

[bookmark: _Toc487016331][bookmark: _Toc508884141]AIRCRAFT WARNING SYSTEM AND/OR NAVIGATION AIDS
Refer to standards to be followed and state where these will be required on the project.

[bookmark: _Toc487016332][bookmark: _Toc508884142]TRACE HEATING
Refer to standards to be followed and state where these will be required on the project.

[bookmark: _Toc487016333][bookmark: _Toc508884143]CATHODIC PROTECTION
Refer to standards to be followed and state where these will be required on the project.

[bookmark: _Toc487016334][bookmark: _Toc508884144]SAFETY
Provide miscellaneous materials and equipment details for the safe operation, maintenance and protection of the electrical systems and personnel danger notices (what languages) both electronic and normal, rubber mats, special tools for O&M, etc.

[bookmark: _Toc487016335][bookmark: _Toc508884145]COMMUNICATION/PA/FDAS/BMS/SECURITY/IT SYSTEMS
Provide reference to the Design Criteria covering Communication/PA/FDAS/BMS/ Security/IT network if it exists. For any additional information or information not provided in design criteria add relevant design requirements here. In general, as a minimum detail should include functional requirements for each system (Communication, CCTV, PA, FDAS, etc.), applicable codes/ specifications, system details (make/ model, block diagrams, etc.), interfaces between systems and project wise application. 

[bookmark: _Toc487016336][bookmark: _Toc508884146]CONTROLS & INSTRUMENTATION
[bookmark: PGSC][bookmark: PGSB]Provide reference to the Controls & Instrumentation Design Criteria if it exists. For any additional information or information not provided in design criteria add relevant design requirements here. In general, as a minimum the information should include functional requirements (process description/ logic diagram), applicable codes/ specifications, system details (make/ model, etc.) interfaces with other systems (e.g. FDAS) and project wise application.  

[bookmark: _Toc487016337][bookmark: _Toc508884147]OVERHEAD LINES
Provide details of the design requirements, e. g. appropriate Code, type of conductor, type of construction (single or double circuits), earthing, OPGW, ground clearance, detailed survey route, etc. If the design of overhead line is to be included in a Design & Supply package, provide enough details (codes, suggested route, line type, load, standard details, etc.) for the sub-contractor to perform the detail design for construction.  
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