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1 SCOPE OF SUPPLY OF PLANT AND SERVICES 

1.1 General Information  

The electricity distribution system of Nepal is being developed side by side with development 

of generation projects. The provinces of the country have varying degrees of electrification 

with some having better coverage than others. Karnali and Sudurpashchim has the least 

coverage in terms of central electricity grid distribution, whereas Lumbini Province also 

demands considerable upgrade in existing electrical infrastructures. To redress this situation, 

the government of Nepal is planning a project to extend supply lines to the western and far 

western areas as a part of its program “to achieve affordable electricity for all by 2022”. The 

government and the Nepal Electricity Authority (NEA) have received funds from the Asian 

Infrastructure Investment Bank (AIIB) and European Investment Bank (EIB) toward the cost 

of financing the proposed project entitled Distribution System Upgrade and Expansion 

Project (DSUEP). 

The electricity supply-demand gap in the country persists, due to the following reasons – 

- Increasing but insufficient generation capacity  

- Seasonal fluctuation of hydro generation, which accounts for 94% of the total 

installed generation capacity in Nepal 

- Inadequate and outdated transmission and distribution (T&D) systems 

The electricity supply has been growing significantly, with large investments in new 

generation capacities and increasing electricity imports from neighboring country. However, 

upgrading and expansion of T&D networks have not kept pace with the supply growth. As a 

result, Nepal experiences high system losses and excessive voltage drops, due to the 

overloading and extended feeder lengths of the existing networks. Sizeable investments are 

needed to relieve the T&D bottlenecks in Nepal so as to ensure efficient and reliable delivery 

of electricity to consumers.  

The objectives of DSUEP is to expand and upgrade the distribution capacity of electrical grid 

in number of districts in Lumbini, Karnali and Sudurpashchim Provinces. This package of the 

project serves as Technical Specifications for Design, Supply, Installation, Testing and 

Commissioning of number of sub-projects under DSUEP. 
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1.2 Scope of Work in this Tender 

The following table enlists the list of sub-projects, including the district and province of 

implementation considered by this document. 

Table 1 - Summary of sub-projects of DSUEP considered by this document 

SN Funding Agency Sub-project District Province 

1 AIIB Malarani Pipledanda Salyan Lumbini 

2 AIIB Kohalpur Machhagadh Bardiya Lumbini 

3 AIIB Babiyachaur Budhebhapar Surkhet Karnali 

4 AIIB Baddichaur Odaltal Surkhet Karnali 

 

1.2.1 The Scope of works constitutes 11 kV lines, Low Tension lines and Distribution 

Transformer installation with accessories as per the specifications and BoQ of the project. 

Summary of scope of works is listed below: 

SN Sub-Projects Length of 11 kV 

lines (ckt km) 

Length of LT lines 

(ckt km) 

No. of Distribution Tr. 

(25/50/100/200/300 kVA) 

1 Malarani Pipledanda 173.4 254.9 118 

2 Kohalpur Machhagadh 38.44 44.37 92 

3 Babiyachaur Budhebhapar 130.07 232.18 52 

4 Baddichaur Odaltal 111.17 198.44 63 

 Total 453.07 729.89 325 

1.2.2  Environment and Social Management Plan 

The contractor shall follow the Environmental and Social Management Plan (ESMP) 

provided with the tender document and other Environmental and Social Documents of the 

project given to the Contractor during the contract execution. The payments for the 

implementation of ESPM shall be made proportionally against each activity upon verification 

by NEA’s officials or representatives as the case may be. 
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Abbreviations & Acronyms 

Acronym Full form 

AIIB Asian Infrastructure Investment Bank 

ABC Ariel Bunched Cables 

AC Alternating Current 

ACSR Aluminium Conductor Steel Reinforced 

BoQ Bill of Quantity 

CAGR Compounded Average Growth Rate 

CSP Completely Self Protected 

CT Current transformer 

DC Direct Current 

DC Distribution Centre 

DSUEP Distribution System Upgrade and Expansion Project 

DT Distribution Transformer  

ESMF Environmental and Social Management Framework 

EIB European Investment Bank 

EUR Euro 

GPS Global Positional System 

GoN Government of Nepal 

GSS Grid Sub-Station 

HT High Tension 

IPP Independent Power Producers 

kV kilo Volt 

kVA kilo Volt Ampere 

kWh kilo Watt Hours 
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Acronym Full form 

LILO Loop-In Loop-Out 

LT Low Tension 

LV Low Voltage 

MVA Mega Volt Ampere 

MW Mega Watt 

NEA Nepal Electricity Authority 

NEC NEA Engineering Company Limited 

NPR Nepalese Rupees 

NRs Nepalese Rupees 

PIU Project Implementation Unit 

PSC Pre-stress Concrete Cement 

PSS Power Sub-Station 

RMR Remote Meter Reading 

SAS Substation Automation System 

SCADA Supervisory Control and Data Acquisition System 

SIM Subscriber Identity Module 

TVM Tri-Vector Meter 

USD US Dollars 

VCB Vacuum Circuit Breaker 
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1 GENERAL SPECIFICATIONS 

1.1 General 

This document enlists the Technical Specifications for HT/LT lines and Distribution 

Transformers for the sub-projects. Standard requirements of the Installation of HT/LT lines 

are provided followed by requirements for the distribution transformers. Tender Drawings are 

provided as part of this volume to assist these specifications. 

The 33/11 kV substations will transform the power from 33 kV to lines to distribution system 

at 11 kV. The details of the lines and transformers are enlisted in the Scope of Supply. 

Drawings following the technical specs provides SLDs, Schematics of poles, and essential 

specifications. 

Anything mentioned in the Specifications and not shown on the drawings or shown on the 

drawings and not mentioned in the Specifications shall have the effect as if shown or 

mentioned in both. In case of difference between the Drawings and Specifications, the 

Specifications shall prevail. In case of difference between scaled dimensions and figures on 

drawings, the figures shall prevail. 

All components must be insulated for the referenced voltage level and should be rated for 

higher capacity than the possible current flow through the component. 

1.2 Technical Documents 

1.2.1 General  

This Section specifies the general extent definition and quality of the documents which shall 

be submitted by the Contractor to the Employer.  

Technical documents mean all drawings, diagrams, specifications, lists and schedules, 

operation and maintenance manuals, and technical information of a like nature provided by 

the Employer to the Contractor or submitted by the Contractor to the Employer under the 

Contract.  

The Contractor shall provide within one month of the Commencement Date a list of all 

drawings to be submitted to the Employer for approval. The Contractor shall highlight if he 

requires approval in less than 15 days, the intended date of submission and the date 

required for drawing approval.  

Technical documents provided by the Contractor shall be folded down to DIN Standard size 

A4 in size. Prints shall be on durable paper, with dark lines on a white background.  

The Technical documents shall show the following particulars either on the title page for A4 

size or in the lower right-hand corner for A1 to A3 size:  

 Name, Logo and address of Employer  

 Name, Logo and address of Contractor  

 Project title  
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 Contract number and title  

 Title of technical documents (location, item and detail)  

 Scale  

 Date of technical documents  

 Details of electrical supply (where applicable)  

 Technical document number  

 Revision identification  

 Serial number in accordance with drawing classification system Signature of the 

Contractor’s Representative.  

Dimensions on all technical documents shall be in the metric system.  

A suitably dimensioned blank space shall be provided as an extension of the title block for 

the recording of the Contractor’s reason for submission “FOR APPROVAL” (A) or “FOR 

INFORMATION" (I) and the Employer’s the approval stamp "APPROVED (A)” or 

"APPROVED AS NOTED (AN)” or "RETURNED FOR CORRECTION (RC)" or APPROVAL 

NOT REQUIRED (ANR). Alternatively, the approval stamp can be incorporated in the title 

block. Provision shall be made for revision details (Revision’s Number; Revision’s date, 

Revision’s Description, Staff (drawn, checked, approved) appointed in the revision to be 

recorded above the title block.  

Unless specified differently elsewhere, a period of fifteen (15) days after the receipt of design 

information and drawings shall be allowed for approval or comments. One (1) week shall be 

allowed for return mail.  

Claims or extensions of time will not be granted on account of late submission of drawings to 

the Employer or for delay caused by drawings not approved the Employer and requiring re-

submission. Should the Employer deem a longer period of time necessary for checking 

certain drawings, he shall inform the Contractor to that effect in writing, within fourteen (14) 

days of receiving such drawings.  

One copy of the submitted drawings will be returned to the Contractor with the following 

status:  

 "APPROVED (A)” or;  

 "APPROVED AS NOTED (AN)” (authorizing the Contractor to proceed with the 

contractual works taking account the Notes) or;  

 "RETURNED FOR CORRECTION (RC)" or  

 FOR INFORMATION (FI).  

In every case, these drawings and documents shall be submitted in time to permit 

modifications to be made without delaying the completion of the works.  
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The Contractor shall be responsible for any discrepancies, errors or omissions in the 

drawings and other particulars supplied by him, whether or not such drawings and 

particulars have been approved by the Employer/Engineer. It shall be understood that the 

approval of the drawings will not exonerate the Contractor from any responsibility in 

connection with the Works.  

Technical documents, which are returned for correction shall be revised and resubmitted by 

the Contractor within 10 days for the final approval. All materials ordered or work performed 

prior to approval of the relevant designs or drawings by the Employer shall be at the 

Contractor's risk. When the Contractor prepares his Detailed Program of Work, he shall 

make allowance for and indicate the dates expected for submission and resubmission of 

technical documents by the Contractor. He shall also indicate the time for comments and for 

the approval of the technical documents by the Employer/Engineer. All cost for preparation, 

submittal, modifications and re-submittal of all documents and information required under 

this Contract shall be included in the contract price.  

The Employer reserves the right to request from the Contractor additional documents as 

may be required for proper understanding and definition of construction and operation, and 

for other purposes, such as co-ordination. The Contractor shall co-ordinate between the 

contracts in the exchange of drawings, dimensions, data and all other information required to 

ensure proper co-ordination of the work. All documents to be supplied shall be submitted in 

accordance with the agreed program so that any comment and change requested by the 

Employer could be taken into account before starting manufacturing in the workshop and/or 

erection or installation at Site.  

If the Contractor fails to submit such documents, then the later execution of changes 

requested by the Employer and the resulting additional cost and/or delays shall be the 

Contractor’s responsibility. The Contractor shall not be released of his responsibility and 

guarantee after drawings and computations have been approved by the Employer.  

The preparation of drawings, stress analysis, computations or other technical documents 

shall not be sub-let by the Contractor without the written authorization of the Employer. In 

such a case the Contractor shall still be fully responsible for such drawings, stress analysis, 

computations and other technical documents as if he made them himself.  

On drawings, catalogue sheets or pamphlets of standard work submitted to the Employer the 

applicable types, paragraphs, data, etc., shall either be marked distinctively or the non-

applicable parts shall be crossed out. Documents not marked in such a manner will not be 

accepted and approved by the Employer.  

If required for proper understanding of the documents, additional descriptions/ explanations 

shall be given on these documents or on separate sheets. All symbols, marks, abbreviations, 

etc., appearing on any document shall clearly be explained by a legend on the same 

document or on an attached sheet.  

Each device appearing on any document (drawing, diagram, list, etc.) shall be clearly 

designated. The abbreviation mark used for an individual device shall be identical throughout 

the complete documentation so as to avoid confusions. All documents shall have a uniform 

title-block as outlined in the Specifications and agreed by the Employer. Beginning with the 

very first submittal to the Employer, the Contractor’s drawings shall bear a serial number 
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corresponding to a drawing classification plan to be agreed upon by the Contractor and the 

Employer.  

Revised technical documents replacing previously submitted ones should be marked 

accordingly. The revised part in the Document itself shall also be marked clearly.  

This Section and the Conditions of Contract specify the documents to be supplied and the 

required status, namely “FOR APPROVAL” (A) or “FOR INFORMATION" (I), respectively.  

Any comment given by the Employer on an “I” type drawing shall have the same effect as if it 

were given on an “A” type drawing.  

1.2.2 Drawings  

A General Drawings  

For all larger pieces of the Works the Contractor shall submit binding loading drawings 

indicating dimensions, weights, axle loads and the intended means of transportation and 

hoisting. The loading drawings shall be submitted prior to manufacturing.  

The Contractor shall submit foundation drawings, showing his requirements on the civil 

works, including essential and pertinent information required for design and execution of the 

works. The arrangement, assembly and execution drawings shall show the physical 

arrangement of equipment, group of equipment in complete relation with each other. 

Arrangement/layout drawings shall be prepared and submitted using software which 

identifies with different layers the various systems of the layout; layers shall be easily 

identified, and each may be switched on/off when examining the drawing.  

The assembly drawings shall indicate the main dimensions, elevations, tolerances, 

adjustments, clearances, capacities and the reference numbers of the respective shop 

drawings and part lists.  

The Execution Drawings shall include the shop drawings, erection drawings, piping 

drawings, process diagrams, part lists, etc., showing the dimensions, design and data of all 

apparatus and equipment to be furnished under this Contract. Execution drawings of 

standard components not specifically designed for the project need not be submitted if they 

fulfill the following requirements:  

 Proven standard product (e.g., bolts, seals, relays, switches),  

 Certified product (e.g., steel cables, ladders),  

For all components, however, which do not require the submission of execution drawings, 

the respective assembly drawings or catalogue sheets and detailed part lists shall be 

submitted.  

All such drawings shall be drawing according to scale.   

B Line Drawings 

In addition to the loading, arrangement, foundation, assembly and execution drawings, the 

Contractor shall investigate the Site and design accordingly without any additional cost to the 

Employer and provide drawings as discussed in this section. Any Omission from both 

drawing and the specification or any express reference to any detail or work necessary and 
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obviously intended shall not relieve the Contractor of his responsibility to include that detail 

of work in his supply and price. Typical drawings of the lines are to be submitted with the 

Tender showing all essential details of construction of the various items of supply. 

The following drawings must be prepared by Tenderers and accompany copy of their tender: 

- Outline and general arrangements for all basic types of lattice steel structure with 

tower loading diagrams and loading calculations for normal and broken wire 

conditions. 

- Ditto as above for poles of all types 

- Details of types of foundations with volume of earth work, concrete and rebar. 

Conductor tension clamps and jumper terminals. 

- Earth tension clamps and jumper terminals.  

- Conductor non-tension joints. 

- Suspension Insulator strings and clamps with all fittings.  

- Tension Insulator strings and clamps with all fittings. 

- Vibration dampers, Arcing horn 

- Conductor final tension charts. 

- Drawings and/or other data indicating the method of stringing to be adopted.  

- Drawing and/or details of Tools and Equipment. 

Drawings need to have leading dimensions only. Structure and drawings should have 

provisional dimensions of principal members and shall indicate the necessary clearance 

dimensions for structures for still air and maximum swing of insulator strings and jumpers 

called for in this specification. The conductor tension charts are to show final sags and 

tensions for a range of equivalent spans between those approximately 70 percent higher and 

lower than the basic span given, in still air at maximum, every day and minimum temperature 

and the tension at minimum temperature at full wind. 

The successful Tenderer will be required, at the time of letting of the Contract, to supply 

additional copies of the above drawings as may be selected by the Employer. These 

drawings, together with such drawings originally issued with the Tender Documents will then 

form part of the Contract Document and be signed both by the Employer and the Contractor 

for identification purposes. 

All designs and drawings submitted with the successful Tender shall be considered 

preliminary only and not to be considered as approved. Prior to commencement of the work, 

the Contractor shall submit drawings and data to the Engineer for approval. Should the 

Engineer direct that modifications be made in order to satisfy the requirements of the 

Specifications, the Contractor shall submit revised drawings for approval. Alteration in the 

Contract price shall not be allowed by reason of the drawing modifications. 
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The Contractor shall submit the following drawings and data to the Engineer for approval: 

- Survey drawings, 

- Pole drawings including Foundation drawings, 

- Procedures for pole testing 

- Insulator string assembly and fitting drawings 

- Line accessories drawings 

- Initial sag and tension tables for conductors ADSS cables including details of 

calculations necessary for stringing 

- Drawings and/or catalogues of insulators, hardware and fittings. 

Approval of the Contractor's drawings shall not in any way relieve the Contractor of any part 

of his obligation to meet all the requirements of the Contract or of the responsibility for the 

correction of the drawings. 

The line drawings shall have at least the following labels in addition to labels stated 

elsewhere in this document. 

- Name of the Line Section (if applicable) 

- Description of Line Section (if applicable) 

1.2.3 Electrical, Process and Schematic Diagrams  

A General  

Diagrams of electrical system, process, shall be prepared by the contractor. For electrical 

diagrams general reference is made to IEC 61082-1.  

B Single Line Diagrams  

This is a simplified diagram of the essential electrical Works and their interconnections. A 

single line only shall represent each circuit. It shall contain all required technical information 

of the Works represented, e.g., voltage, power, capacity, short-circuit level, ratios, voltage 

variations, positive and zero sequence impedance’s, measuring transformer and protection 

relay indices, interlocking, kind of switch drive, code designation, etc.  

C Circuit Diagrams  

The Circuit Diagrams shall show the power circuits in all phases with the main apparatus as 

well as the measuring and control circuits. It shall show in full the functioning of part or all 

installations, Works, or circuits with all required technical information.  

Standard Circuit Diagrams are patterns of circuit diagrams, which have been standardized 

with regard to scope, arrangement, representation, and allocation of Works with the aim of 

simplification and easy surveillance of electrical circuitry.  
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D Connection Diagrams  

The internal Connection or Wiring Diagrams shall show the wiring connections either within 

one apparatus or between several apparatuses of one group. They shall contain the single 

components or apparatuses of one group arranged in the correct physical location including 

terminals and terminal boards. The connections shall either be represented by lines or, in 

case of a “wireless” connection diagram, by a wire table.  

The external Connection or Interconnection Diagram shall show the external wiring 

connections between the different units of an installation.  

E Block Diagrams  

The Block Diagrams shall be used to show in a simplified manner the main inter- 

relationships between the elements of a system by means of symbols, block symbols and 

pictures without necessarily showing all the connections. The symbols used for the individual 

kinds of components shall clearly be explained on the diagram or on an attached legend.  

When recommendable, a Block Text Diagram may be prepared, consisting essentially of 

explanatory texts enclosed in outlines which are linked by lines showing the functional 

relationships that exist between the various parts of an installation, equipment or circuit.  

F Terminal Diagrams  

Such diagrams shall be prepared for any type of terminal box, marshalling rack, control 

cubicle, switchboard, etc., and shall show the terminals (properly numbered) and the internal 

and/or external conductors (wires or cables) connected to them. The terminal diagram of 

each individual switchboard, terminal box, panel, etc., shall contain, but not be limited to the 

following information:  

 Terminal number of terminal boards with targets (terminal number and current path) of 

incoming and outgoing cables and wires  

 Cable designation  

 Type of cable  

 Number and cross-section of conductors  

 Assignment of conductors  

 Number of spare conductors  

 Approx. length of cable and its destination.  

G Protection Coordination Diagrams  

These diagrams shall show in a graphical manner separately for each power supply circuit:  

 A simplified single-line diagram of the circuit with technical data of all instrument 

transformers and relays,  

 Coordinated tripping curves of related protection devices, Setting of the protection 

devices.  
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1.2.4 Specifications  

A Material or Equipment Specifications  

Based on the data of the selected manufacturer material and/or equipment specifications 

shall be prepared for all principal equipment and installations. The specifications shall state 

the manufacturer and the relevant technical data, describe the performance (design, 

construction, material, dimensions, corrosion protection, etc.) of the equipment, and include 

a parts list.  

For standard equipment such as switchgear, control gear, relays, transmitters, indicators, 

lighting fittings, and the like, catalogues or pamphlets can be submitted as described.  

The technical data of equipment shall include as a minimum:  

Normal and exceptional permissible ambient conditions (temperatures, humidity), Normal 

and exceptional operating conditions,  

- Rated current and rated output/capacity,  

- Rated flow and pressure data for hydraulic devices,  

- Adopted materials,  

- Rated voltage and ratio or regulation/setting range,  

- Maximum service voltage (according to IEC),  

- Power frequency and impulse withstand voltages,  

- Short-time (1 and 3s) current rating and design fault currents as maximum dynamic 

(sub-transient), peak and breaking current,  

- Ratio, burden and accuracy of measuring transformers and transducers,  

- Type and code No. of protection relays and of instantaneous or thermal releases 

directly attached to circuit breakers and contactors,  

Specific requirements are described in the following sub-clause.  

B Cable Specifications  

The Cable Specifications shall include the calculation of the de-rating factors for the 

individual modes of installation at applicable ambient temperatures and grouping of cables. 

For each cross section the following data shall be provided:  

- The rated current carrying capacity,  

- The maximum short-circuit capacity,  

- The voltage drop,  

- Type, insulation system, armouring and sheathing of cable,  

- Type, description and catalogue/pamphlet of cable terminations.  
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Separate specifications shall be prepared for cable trays, conduits, supporting structures and 

other accessories.  

C Measurement and Control Apparatus Specifications  

The accuracy of performance with respect to variable ambient conditions and the power 

supply requirements shall be included.  

1.2.5 Lists and Schedules  

A Cables Lists  

The Cable Lists shall include for each individual cable the following as a minimum:  

 Cable number,  

 Cable type,  

 Rated voltage,  

 Number and size of conductors,  

 Overall diameter,  

 Cable termination at each end,  

 Connection point at each end with cubicle/equipment identification and terminal 

numbers,  

 Cable routing.  

B Workshop Test Schedules  

Individual schedules for workshop testing of equipment and installations (e.g. materials, 

machines, transformers, switchgears, control equipment, cables, etc.) shall be prepared. The 

Workshop Test Schedules shall contain at least:  

 Equipment to be tested with Substation identification number,  

 Manufacturer,  

 Intended place and date of test,  

 Type of test and method, performance data, tolerances,  

 Applicable standards and specifications,  

 Testing authority,  

 Certification,  

 Presence of the Employer,  

 Release for shipment,  

 Remarks.  

C Site Test Schedules  

The scope shall be as in above with modifications relevant to site tests.  

D List of Spare Parts, Tools and Appliances  

All spare parts, tools and appliances included in the scope of work shall be listed separately 

for each plant component and piece of equipment. The lists shall contain the following:  
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 Item and Asset identification number,  

 Description with exact reference to the respective piece of equipment,  

 Manufacturer,  

 Model number, order number, or other manufacturer's identification number,  

 Technical data,  

 Drawing number,  

 Quantity,  

 Weight,  

 Storage requirements.  

The lists shall be appropriate to be utilized with a computerized spare part management 

system.  

E List of identification numbers  

An asset identification system shall be established. The lists shall contain the used Asset 

Numbering System in alphanumeric order and for each of them a description (the defined 

equipment denomination, for example as written on the equipment label) and the location 

(short definition of outdoor area and level elevation or building/room with elevation and room 

number). 

F Test Procedures for HT and LT line 

The following equipment, apparatus and items shall be tested for HT and LT line, 

 Towers – All tower types, to be used for the HT and LT Line need to be tested. 

 Poles – All pole types, to be used for the HT and LT Line need to be tested. 

 Insulators, hardware and fittings 

 Ground Electrical Resistance 

 Piles 

1.2.6 Calculations  

Design calculations, diagrams and operating data, etc. shall be submitted to the Employer 

with all formulae, standards, test results, basic assumptions, etc. used for these calculations. 

Submission of the calculation results only, i.e. computer printouts only will not be accepted.  

The short-circuit calculations shall be performed in accordance with IEC 60909.  

These studies shall be performed for all relevant switchgear and equipment configurations.  

Based on the prevailing site conditions a lightning protection study shall be performed to 

define the necessary lightning protection measures for the entire project.  

The minimum size of cable connections shall be calculated applying the maximum 

admissible temperatures and ratings for continuous and short circuit conditions. The results 

shall be shown in a table containing at least:  

 Maximum initial symmetrical short circuit current  

 The rated current,  
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 The breaker setting range,  

 The resulting minimum cable cross section,   

 The applicable standard cross section.  

The transformer ratios and tap changing ranges shall be determined with due consideration 

of the network requirements and as agreed upon with the Client.  

For lines, additional calculations required for Tower design, tower foundations design, pole 

foundation designs, pole design, earthing design and current rating of each part of the HT 

and LT line shall be determined as per approved procedure by the Employer. 

The detail design of pole, tower or both shall be carried out based on the survey data. The 

poles shall be as per the drawings, and the Contractor shall carry out detail calculations 

assuring the validation of the design. Any poles and pole structure essential in addition to 

those mentioned in the design drawings shall be selected from IS 2713 as far as possible 

and PSC pole with details. The employer will accept variations supported by detail 

calculations, and the payment shall be carried out on weight basis. 

1.2.7 Instruction Manuals  

A Contents  

Instruction Manuals shall describe the complete Works and shall give a step by step 

procedure for any operation likely to be carried out during the life of the Works after the site 

delivery, including identification, erection, setting to work, testing, commissioning, operation, 

maintenance, dismantling, repair, adjustment and reassembly of all parts of the Works. The 

greatest importance shall be attached to completeness and presentation. Instruction 

manuals Table of Contents shall be submitted to the Employer within 30 days from the 

Commencement Date  

The "Installation Manuals" shall be provided by the Contractor and shall contain all the 

information necessary to clearly show the erection procedure that the Contractor intends to 

adopt. The Manuals shall be submitted to the Employer for approval at least thirty (30) days 

before the shipment of the relevant equipment in order to have the possibility, in case of 

disagreement of the Employer, to carry out the necessary modifications in the workshops.  

The “Operation and Maintenance Manuals” to be provided by the Contractor shall contain 

the following information in sufficient detail to enable the Employer to maintain, dismantle, 

repair, reassemble, adjust and operate the Works with all its equipment and installations:  

 Table of Contents  

 List of Illustrations  

 Introduction  

 Detailed Description  

 Operating Principles and Characteristics  

 Operating Instructions  

 Testing and Adjustment  

 Maintenance Instructions  
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B List of Illustrations  

The list shall contain in alphanumeric order all drawings, sketches or any kind of illustration 

required for a proper understanding of the equipment.  

C Introduction  

The Introduction shall comprise:  

 General description of the equipment,  

 Brief description of the use of the equipment,  

 Definition of technical terms used throughout the manual,  

 A complete list of all items in accordance with the Plant Identification System.  

D Detailed Description  

The Detailed Description shall give complete and precise information on the equipment, all 

components and ancillaries, their assembling and dismantling. An accurate list stating 

clearances, tolerances, temperatures, fits, etc. shall be included.  

E Operating Principles and Characteristics  

The technical operating principles and specific characteristics of the equipment shall be 

summarized briefly, including among others P & I diagrams, circuit diagrams, sequence 

diagrams, etc.  

F Operating Instructions  

The instructions shall be precise and easy to understand, and shall contain the sequence of 

individual manipulations required for operation. The information shall be presented in such a 

manner that the contents of this paragraph can be used for instructing personnel in the 

operation of the equipment. Tables, lists and graphic presentations should be used 

whenever possible for making the description readily understandable.  

The entire testing and adjustment procedure required for the plant after overhauls and during 

operation shall be described. The description shall be as illustrative as possible with 

reference diagrams, as applicable. 

G Maintenance Instructions  

This section shall be divided into five paragraphs:  

 Preventive Maintenance: Indicating the inspections required at regular intervals, the 

inspection procedure, the routine cleaning and lubricating operations, the regular 

safety checks and similar steps.  

 In addition, a maintenance schedule shall be prepared, listing the required activities 

in daily, weekly, monthly, quarterly, yearly, or other cycles. This document shall 

provide brief and yet fully comprehensive information including all references to the 

applicable detailed maintenance instructions.  
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 Repair and Adjustment: Describing the inspections, fitting and dismantling of parts, 

error search, repair and adjustment procedures. An appropriate trouble-shooting list 

shall be included.  

 List of Spare Parts  

 List of Tools and Appliances  

 List of Suppliers, indicating name and complete address.  

As-built drawings in AutoCAD format software files (dwg or .dxf) on non-rewritable compact 

laser disks (“CD-R disks”) and USB drive. 

H Editing  

The Employer reserves the right to specify a uniform cover, e.g., loose-leaf binder, for the 

Operating and Maintenance Manuals. Furthermore, the Contractor shall adapt upon request 

his drawings (single line diagrams, wiring diagrams, terminal diagrams, etc.) to drawings of 

Sub-Contractors/Manufacturers/Suppliers in order to facilitate maintenance, surveillance, 

fault tracing, etc. The Contractor shall not be entitled to claim extra payment for these 

requirements.  

Reference drawings, sketches and illustrations shall not exceed DIN A3 size.  

Catalogue sheets, printed specifications, etc., shall be checked and prepared by the 

Contractor in such a way that the figures, statements and data valid for the delivered sizes 

and types of equipment are clearly marked. All figures, statements and data not applicable 

shall be crossed out or deleted. In addition to the agreed number of the MOM hard copies 

the MOM shall also be provided on CD-ROMs together with a suitable computer, software 

and A3/A4 printers.  

I Revisions and Supplements  

The completeness of the manuals shall be checked jointly by the Contractor and the 

Employer during installation, testing, commissioning and trial operation.  

If it becomes evident during the installation, trial operation and guarantee period of the 

equipment that the Operation and Maintenance Manuals are inadequate or incorrect, the 

Contractor shall supply immediately the necessary supplements and corrections. This shall 

be handled in the following manner:  

 Deletions  

One sheet of errata, printed on pink paper, shall be issued indicating the pages and date of 

issue of those pages which are to be deleted and are no longer valid.  

 Corrections, Revisions, Replacements  

New sheets shall be issued to replace the wrong pages. Whenever a new sheet is added to 

the manuals, this sheet shall be given the new date of issue, a revision symbol, an indication 

"Substituted for ... " and a marking of the corrected/revised items.  

 Insertions, Supplements  
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Insertions or supplements shall be accompanied by a new Table of Contents, where the 

latter shall be handled as correction.  

The revisions and supplements requested by the Employer shall be submitted in each case 

to the Employer for checking.  

J Progress Reports  

Before the tenth (10th) day of each calendar month the Contractor shall submit copies of the 

monthly progress reports in a format acceptable to the Employer, detailing the progress of 

the work during the preceding month. The document shall report on the status of the work 

during the whole duration of the contract, starting from the commencement date. The report 

shall contain, but not be limited to, the following information:  

 General descriptions of the Works performed during the reporting period on each 

main activity and include notable problems, which were encountered.  

 The percentages of each main work activity completed during the reported month 

compared with the scheduled program. Appropriate comments shall explain any 

differences.  

 The total overall percentages of erection work completed with reference to the actual 

construction program. Appropriate comments shall explain any differences.  

 A list of all activities of scheduled and actual progress during the reporting period 

including actual starting dates compared with scheduled starting dates and actual 

completion dates compared with scheduled completion dates for each activity. 

Appropriate remarks shall explain any differences.  

 A list of activities scheduled to be started within the next period of 90 day, with 

expected starting and completion dates and expected quantities thereof. If the 

expected starting and/or completion dates are different from those shown on the 

actual construction programme, an explanation shall be given.  

 A list of local manpower (by trade classification) employed during the reporting period 

and a statement about labour relations and an explanation of an actual or potential 

problem.  

 A list of local and expatriate supervisory staff (number, name and position) employed 

during the reporting period.  

 Electric power consumption at various feeders.  

 A list of the Contractor’s equipment and materials presently stored at Site. A list of 

equipment and materials which arrived at the port of entry and is in the process of 

being cleared through customs shall also be included.  

 A list of equipment and materials delivered at site complete with the list of the 

detected unconformities/damages upon arrival.  
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 Progress photographs of significant events. The Employer may ask to include 

specific photographs if deemed necessary.  

 Main items of temporary facilities constructed during the reporting period.  

 Charts and detailed descriptions of progress, including each stage of design (if any), 

Contractor's Documents, procurement, manufacture, delivery to Site, construction, 

erection, testing: and including these stages for work by each Subcontractor. xiv. 

Critical path analysis updated to reflect the actual progress of the works. xv. S-curve 

updated to display actual versus early and late planned progress. xvi. Comparisons 

of actual and planned progress.  

 Details of any delay affecting activities such as design, material procurement, 

manufacture, shop tests, shipping, site work/site installation, testing and 

commissioning.  

 For the manufacture of each main item of Plant and Materials, the name of the 

manufacturer, manufacture location, percentage progress, and the actual or 

expected dates of:  

 commencement of manufacture,  

 Contractor's inspections,  

 tests, and  

 shipment and arrival at the Site  

 A statement detailing the status of progress on the overall program and how to regain 

any lost time or setbacks, which may have occurred.  

 A list of inoperable and/or temporary inoperable equipment and the estimated date 

when the repair/replacement will be completed and any fire occurred.  

 A list of accidents at site involving the hospitalization and/or death of any person and 

a list of any accidents in which equipment was damaged to the extent it needed 

repair or became inoperable.  

 A statement concerning effectiveness of the security program and a list of major 

thefts.  

 Financial status of the works, including a list of the amount and date of any payments 

received during the reporting period and the amount of any monthly invoice, which 

has been submitted but not yet paid.  

 A list of quantities of each work, including Temporary Works, performed during the 

month, and illustrations showing the exact location of work done such as concrete lift 

schedule.  



6-B-1-20  Section 6: Employer’s Requirements 

Single-Stage: Two-Envelope                      Procurement of Plant               Re-Tender No.: ICB-DCSD-2078/79-DSUEP-AIIB-W5 

 A quantity list of the Contractor’s construction material consumed or used during the 

month and accumulated totals thereof and materials now on site.  

 A list of claims submitted during the reporting period complete with relevant notices 

given under sub clauses 2.5 [Employer's Claims] and 20.1 [Contractor's Claims] 

including the claimed cost and extension of time.  

 A statement concerning potential problems and recommendations on how they could 

be solved.  

1.2.8 Submission of Technical Documents  

A Numbers to be submitted  

All technical documents to be submitted by the Contractor under the Contract, shall be 

submitted in the following number of copies:  

 

Document  No of Copies to be Submitted to Employer  

1 General Technical Documents:   

1.1 Draft version for Approval  3H + 2 E  

1.2 Final version after Approval including correction  4H + 2 E  

2 As-built Drawings:   

2.1 Draft version for Approval  3H + 2 E  

2.2 Final version after Approval including corrections  12H + 6 E  

3 Operation and Maintenance   

3.1 
Preliminary version 112 days prior to commencement of 

Commissioning  
3H + 2 E  

3.2 Final Draft version for Approval  3H + 2 E  

3.3 Final version after Approval including corrections  12H + 6 E  

4  Commissioning Manuals:   

4.1 Tentative version for Approval  4H + 2 E  

4.2 Final version after Approval including corrections  12H + 6 E  

Key:   

H = Hardcopy (paper or other as appropriate);  



Section 6: Employer’s Requirements  6-B-1-21 

Re-Tender No.: ICB-DCSD-2078/79-DSUEP-AIIB-W5              Procurement of Plant                        Single-Stage: Two-Envelope 

E = Electronic copy, with fully open accessibility, editing and user capability, stored on DVD 

and USB/HDD and other approved electronic mediums.  

The 2 Electronic Copy shall be on different storage system (e.g., DVD and USB or USB and 

HDD, etc.) All such submissions shall include editable type as well (e.g., word files/latex files 

of reports, pdfs, CAD files or relevant drawing files of specific software etc.) 

B Deadlines for Submission  

The technical documents to be submitted by the Contractor under the Contract shall be 

submitted in accordance with the latest deadlines stipulated in the following table. Any 

changes required in the deadlines shall be reflected in the updated deadlines for submission 

table, as agreed by the Client and Contractor in writing. 

Table 1: Submission of Technical Documents etc. for Approval 

1 Within 28 days after the Commencement Date:  

1.1 Detailed time programmed in accordance with the Conditions of Contract  

1.2 90-day Engineering Programme in accordance with the Conditions of Contract, first issue  

1.3 Drawing classification plan and drawing cover sheet layout  

2 Within 60 days after the Commencement Date:  

2.1 Principle drawings and schematic diagrams  

2.2 List of detailed manufacturing drawings with submission dates  

2.3 Electrical power requirements during erection  

2.4 Program of performance tests, material and workshop tests to be carried out  

2.5 Detailed Quality Assurance scheme for the Site Works  

2.6 Site installation drawings and Instruction Manuals Table of Contents  

3 Within 90 days after the Commencement Date:  

3.1 Outline drawings of the equipment  

3.2 Stress analysis for main components and any other calculations as required in the Technical Specification  

3.3 Foundation drawings including design loads on foundations and details of anchoring and support required  

3.4 Assembly drawings of the equipment with details of materials intended to be used  

3.5 Electrical, control and protection schematic diagrams  

3.6 Schematic diagrams for water, oil and air systems (if present) 
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3.7 Basic Design, comprising drawings and calculations  

3.8 Drawings for pipe routing, air duct and cable rack routing, with dimensions for block-outs  

3.9 Detailed information on products for, and application of, shop and site painting  

4 Within 28 days after a request for information by the Engineer:  

4.1 Revised drawings, specifications and data sheets  

4.2 Any revised information which has not been approved earlier  

5 Prior to the commencement of manufacture:  

5.1 

Detailed manufacturing drawings with all important dimensions, final assembly drawings, automation and control 

schemes, tubing and piping schemes, cabling and wiring diagrams and block and circuit diagrams intended to aid 

understanding and to provide full information about the principles of operation  

5.2 Performance and stress calculations as the Engineer may require  

5.3 Plant design calculations  

5.4 Stability and regulation characteristics calculations  

5.5 List of sub-orders  

5.6 Detailed information (type, make, etc.) on products used for priming and painting of all components  

6 During Manufacture:  

6.1 Progress reports at monthly intervals  

6.2 Notices of tests and shop inspections  

6.3 Inspection reports  

6.4 Certificates of tests and inspections  

7 Not less than 15 days prior to shipment:  

7.1 Loading lists of each consignment  

7.2 Instructions for loading, unloading, handling, and precautions for storage on Site  

8 Not less than 60 days prior to the commencement of erection:  

8.1 Erection procedures and instructions (the "Installation Manual")  

8.2 All approved drawings  

8.3 List indicating special lifting devices and special tools  

8.4 Detailed erection programe  

8.5 Inspection programe indicating main activities of inspection, including a site test schedule  

9 Not less than 15 days prior to the commencement of erection:  
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9.1 All policies of insurance related to the site work  

9.2 90-day Installation Programme in accordance with the Conditions of Contract, first issue  

10 During erection:  

10.1 Progress reports at monthly intervals  

10.2 Work logbook reporting on the day-to-day activities, at monthly intervals  

11 Not less than 90 days prior to the commencement of commissioning:  

11.1 
Tentative Commissioning Manuals, containing detailed program and description for commissioning tests for each 

Section  

11.2 Preliminary version of Operation and Maintenance Manuals  

12 Not less than 60 days prior to commencement of commissioning:  

12.1 Detailed instructions, conditions and procedure of Test Service Operation  

13 Prior to Taking-Over the Works:  

13.1 Final Commissioning Report and "Commissioning Manual" updated with data added during commissioning  

13.2 Draft version of "As-built Drawings" for Approval  

13.3 Final Draft version of Operation and Maintenance Manuals for Approval  

13.4 Final Operating and Maintenance Manuals  

13.5 Final "As-built Drawings"  

1.3 Spare Parts, Tools and Appliances 

1.3.1 General 

A spare part management system shall be implemented by the Contractor. The program will 

be utilized by the personnel of the Employer under direction of the Contractor. The program 

shall be capable of controlling the receipt of spare parts at the Site, maintaining stock, and 

controlling the issue of parts.  

The Contractor shall operate the program and be responsible for storing spare parts until the 

issuance of the Taking-Over and Performance Certificate or equivalent for the last 

equipment as part of the Contract unless the Employer will accept an earlier transfer.  

The spare parts are also liable to the warranty clause and conditions as stipulated under 

General Conditions and Conditions of Particular Application. The duration for warranty shall 

commence after handing over of all spare parts to the Employer. 

In case of failure of any original part/component of the equipment and where such failures 

are due to faulty design, material and workmanship, spare parts supplied for such 

components/parts shall also be replaced without any extra cost to the Employer. Such 

replaced spare parts shall have the same guarantee period as applicable to the replacement 

made for the defective original part/component.  
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All spare parts supplied shall be absolutely interchangeable with each other and with the 

parts for which they are intended to be replaced. If the Employer observes that such 

interchangeability is not met to the extent required, he reserves the right to return all such 

parts which do not fit to the Contractor within the period of 2 years after handing over, who in 

turn is to supply immediately new spare parts free of charge.  

The spare parts shall be treated and packed for long term storage under the climatic 

conditions prevailing at site. Each spare part shall be clearly marked or labelled on the 

outside of its packing with its description and tag number.  

Packing shall be such that it can be opened and removed for checking during handing over 

but reused to the maximum possible extent.  

The Contractor shall guarantee the long-term availability of spares for five years after taking 

over. Prior to stopping the production of spare parts for the equipment under this Contract 

the Contractor shall give at least twelve (12) months advance notice so that the Employer 

will have the opportunity to order the required quantity of spare parts.  

The Contractor shall check and/or test at site, in the presence of the Employer, the spare 

parts, tools and appliances. Acceptance of any of these items will not take place until the 

Contractor has submitted the final lists.  

1.3.2 General Spare Parts  

The quantity of general spare parts specified below shall be included in the Bid Price and the 

Accepted Contract Amount and shall be consequently supplied under the Contract.  

If the same spare parts are listed under General Spare Parts and under Special Spare Parts, 

the quantity listed under Special Spare Parts shall take priority over the quantity stipulated 

under General Spare Parts.  

General Spare Parts are classified in the following categories:  

A Wear and Tear Items  

Wear and tear items shall be defined as such, which require replacement several times 

during the service life of the assembly.  

Hence, for a number "N" of like and identical assemblies such as workshop equipment, etc., 

"X" sets of the following spare parts shall be delivered, whereas one set shall be defined as 

the total quantity for one assembly:  

 Frequently actuated springs  

B Customary Spare Parts  

In addition to above, "X" sets of the following spare parts shall be furnished:  

 Seals, gaskets, and packings  

 Thermometers, pressure gauges, flow meters, level indicators (with and without 

contacts) (if applicable) 

 Transducers 4-20 mA for temperature 
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 Lamps, signal lamps, push buttons and switches  

 Fuses, clamps, terminals  

 Limit switches, relays  

 Springs.  

For a number "N" of identical standard valves, "X" spare valves including drives shall be 

delivered. The following valve types shall be considered as standard:  

 Safety valves  

 Aeration and venting valves  

C Miscellaneous  

5% of the corresponding total amount, but at least two pieces of all bolts, screws, nuts, 

washers, spanner rings and cotters shall be furnished. The quantity may be taken from the 

surplus handed over to the Employer after completion of the erection.  

5% of the respective quantity of painting material, but at least one litre, in new sealed 

containers, shall be furnished as touch up paint.  

The quantity "X" of the General Spare Parts to be furnished is a function of the number "N" 

of identical or similar assemblies supplied under this Contract. The quantity "X" shall be 

determined as follows:  

Number "N"  Quantity "X"  Remarks  

< 3  
1 

-  

< 10  
2 

-  

> 10  N/10+ 1  Rounded up to the next higher integer number  

In case identical assemblies are provided in a redundant arrangement, "X = 1" shall be set 

as quantity irrespective of the number "N" of supplied assemblies.  

Parts with the following special properties and/or sizes are not considered as General Spare 

Parts:  

 Bolts, screws, nuts, washers, spanner rings and cotters with a nominal diameter of 

more than 80 mm  

 Valves with a nominal diameter of more than 600 mm  

 Main seals for, access doors and openings with 2.40 m in straight length or 

circumference  
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1.3.3 Special Spare Parts  

Spare parts defined in the Technical Specifications as Special Spare Parts shall be included 

in the Bid Price and the Accepted Contract Amount and shall be supplied under the 

Contract. The price for each listed special spare part shall be quoted individually in the Price 

Sheets.  

1.3.4 Recommended Spare Parts  

Additional spare parts recommended by the Bidder shall be stated in separate Price Sheets 

with description, quantity and itemized prices.  

The prices for the Recommended Spare Parts shall not be included in the Bid Price.  

Orders for additional spare parts recommended by the Bidder shall be optional to the 

Employer for a period of three years after the Commencement Date.  

1.3.5 Tools and Appliances  

The Contractor shall furnish the tools and appliances stipulated in the Technical 

Specifications or otherwise required for assembly, disassembly and maintenance of all 

equipment supplied under the Contract. The prices for aforesaid items shall be included in 

the Bid Price and the Accepted Contract Amount.  

Tools includes customary or special tools, and appliances includes lifting devices, ropes, etc. 

1.4 Design and Manufacture 

1.4.1 General 

The technical requirements are valid for all parts of the Technical Specifications, with the 

exception where additional and/or special requirements are specified.  

Whenever a Bidder deviates from the Specifications, he shall furnish the data called for in 

the Technical Data Sheets and give a summary of and the reasons for all deviations in the 

"List of Technical Deviations from the Specifications". Failure to accomplish this may cause 

the elimination of his Bid, especially when a major deviation is involved.  

All changes to the Contractor's Proposal of any part of the equipment which may become 

necessary after signing the Contract have to be submitted in writing to the Employer for 

approval, being sufficiently substantiated and justified.  

The parts of the Works shall be designed and arranged so that they can be easily inspected, 

cleaned, erected and dismantled without involving large scale dismantling of other parts of 

the Works. They shall be designed and manufactured in accordance with the latest 

recognized rules of workmanship and modern engineering practice.  

All parts of the Works shall be suitable in every respect for continuous operation at maximum 

output under the climatic and operating conditions prevailing at the Site. Problems of 

matching at delivery limits of equipment supplied by different partners/subcontractors shall 

be solved directly by the Contractor and shall be defined in writing.  

Suitable lifting and hauling eyes shall be provided where required or where they will be 

useful for erection and dismantling. Pockets and depressions likely to hold water shall be 

avoided, and if not avoidable they shall be properly drained.  
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All design details, layout and construction matters shall be discussed in periodic meetings 

with the Employer. The first design discussion (pre-design meeting) between the Contractor 

and the Employer shall take place within thirty (30) calendar days after the signing of the 

Contract Agreement. Further design and construction meetings shall take place periodically 

as agreed between the participants until the design work is completed.  

1.4.2 Standardization of Equipment 

As far as possible, measures shall be taken to standardize parts of the equipment 

throughout the Works in order to facilitate stock keeping, maintenance, replacement, 

interchangeability, etc.  

The Employer, therefore, reserves the right to request the Contractor to use certain types or 

makes of equipment and materials. The Contractor shall not be entitled to claim extra 

payment due to this request. This request shall especially be applicable to small mechanical 

and electrical equipment such as:  

 Thermometers 

 Terminals and terminal racks  

 Indicating instruments and meters  

 Auxiliary relays  

 Contactors, fuses  

 Control devices  

The types or makes to be used shall be decided later by the Employer/Engineer.  

1.4.3 Equipment Identification 

A Identification Plates  

i General  

Each important part delivered under this Contract shall be fitted with permanent identification 

plates in readily visible locations. Whether a part shall be considered as important in this 

respect shall be decided by the Employer.  

The identification plates shall be protected during erection. Damaged or illegible 

identification plates shall be replaced by new ones. The identification plates of non-

corroding, non-deteriorating material shall be inscribed in English (except manufacturer's 

nameplates of small, standardized components).  The inscription shall be printed, punched 

or engraved, waterproof, oil-proof and wear resistant. Large equipment nameplates shall be 

of stainless steel. Wording, size and material of all labels and plates shall be subject to the 

approval of the Employer, except nameplates of small, standardized equipment.  

ii Manufacturer’s Nameplates  

The following data shall be shown in accordance with the relevant standards:  

 Manufacturer's name and address  
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 Equipment's serial number and date of manufacture  

 Main design data.  

As a general rule, standardized components, such as transformers, instruments, etc., may 

be delivered with the manufacturer's standard nameplate which shall be completed at the 

request of the Employer.  

iii Function Plates  

Each part appearing under a certain symbol or number in functional diagrams, piping 

diagrams, in the Operation and Maintenance Instructions, etc., shall be equipped with a plate 

showing the same symbol or number. Reference is given to "Asset Numbering System".  

iv Instruction Plates  

All plates showing designations or instructions for operation, safety, lubrication, etc., shall 

have a uniform design.  

B Color Codes  

The color code for equipment, such as transformers, switchgears, etc., shall be in 

accordance with the indications of Annex and as agreed upon after award of the Contract.  

1.4.4 Workmanship 

A General Requirements  

For general performance of workmanship reference is given to General Conditions of 

Contract.  

The Contractor shall level and adjust all parts of the equipment on the foundations. After 

approval is given by the Employer, grouting or concreting will be carried out and verified by 

the Contractor. The Contractor shall be responsible for ensuring that such work is carried out 

to his/her satisfaction and that the levels and adjustments made by him are not disturbed by 

the grouting operation. The Contractor shall be responsible for ensuring that the positions, 

levels and dimensions of the works are correct according to the drawings, notwithstanding 

that he may have been assisted by the Employer on said positions, levels and dimensions.  

B Finished Surfaces  

Where the finish is not indicated or specified, the type of finish shall be that type which is 

most suitable for the surface to which it applies and shall be consistent with the class of fit 

required.  

Surfaces to be machine-finished shall be indicated on the shop drawings by symbols. 

Compliance with the specified surface shall be determined by the sense of feel and by visual 

inspection of the work compared to applicable “Standard Roughness Specimens”, or with 

roughness feeler gauge instruments. The Contractor, at the request of the Employer, shall 

procure both “Standard Roughness Specimens” and feeler gauge instruments.  
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C Unfinished Surfaces  

As far as practicable, all work shall be laid out to secure proper matching of adjoining 

unfinished surfaces. Where there is a large discrepancy between adjoining unfinished 

surfaces, they shall be chipped and ground smooth, or machined to secure proper 

alignment.  

Unfinished surfaces shall be true to the lines and dimensions shown on the drawings and 

shall be chipped or ground free of all projections and rough spots. Depressions or holes not 

affecting the strength or usefulness of the parts shall be filled in a manner approved by the 

Employer.  

D Protection of Machined Surfaces  

Machine-finished surfaces shall be thoroughly cleaned of foreign matters. Finished surfaces 

of large parts and other surfaces shall be protected with wooden planks or other suitable 

means. Unassembled pins or bolts shall be oiled or greased and wrapped with moisture-

resistant paper or protected by other approved means.  

E Chamfers, Edges and Roundings  

The edges of surfaces to be painted shall be rounded (minimum radius 2 mm) or chamfered 

accordingly. This requirement must be stated in all shop drawings for the relevant parts.  

1.4.5 Corrosion Protection 

The Contractor's services shall cover the procurement of all materials, and the preparation 

and application of the painting and other protective coats as specified; all costs shall be 

included in the Bid Price.   

Unless otherwise specified under the Employer's Requirements, painting shall be done in 

accordance with ISO 12944 "Paints & Varnishes - Corrosion protection of steel structures by 

protective paint systems (parts 1-8)" or other equivalent standards approved by the 

Employer.  

A Warranty  

The guarantee period for all corrosion protection work shall be 3 years, starting from the date 

of the issue of the “Taking-Over Certificate”. This guarantee period shall be effective 

regardless of any other guarantee periods for the project or parts of the project, or any 

“Defects Notification Period” or even “Performance Certificate”, issued prior to the elapse of 

the painting guarantee period.  

The Contractor shall perform requested painting repair work at no charge for the Employer if 

the painting quality guarantee is not met.  

B Galvanizing  

Unless otherwise specified, all structural steel and all exterior and interior steel surfaces of 

outdoor equipment, as well as bolts and nuts associated with galvanised parts shall be hot-

dip galvanised, electro galvanised, as may be appropriate to the particular case.  

Galvanising shall be performed in accordance with DIN ISO 1461 and EN 50341.  

i Material  



6-B-1-30  Section 6: Employer’s Requirements 

Single-Stage: Two-Envelope                      Procurement of Plant               Re-Tender No.: ICB-DCSD-2078/79-DSUEP-AIIB-W5 

For galvanising, only original blast-furnace raw zinc shall be applied, which shall have a 

purity not less than 98.5%.  

The cover of the zinc coat shall be:  

 For bolts, nuts, and all other parts intermittently or permanently submerged in water, 

approx. 500 g/m2,  

ii Cleaning  

All material to be galvanised shall be carefully cleaned of rust, loose scale, dirt, oil, grease, 

and other foreign matters. Particular care shall be taken to clean slag from welded areas.  

In case pieces are of such dimensions that they cannot be dipped in one operation, great 

care shall be exercised to prevent warping.  

Finished compression members of steel structures shall not have lateral variations greater 

than one-thousandth of the axial length between the points which are to be supported 

laterally. Finished tension members shall not have lateral variations exceeding 3 mm for 

each 1.50 m of length. Materials with sharp kinks or bends shall be rejected. All holes in 

material shall be free of excess spelter after galvanising.  

iii Galvanising of Hardware  

Bolts, nuts, washers, locknuts and similar hardware shall be galvanized in accordance with 

the relevant standards. Excess spelter shall be removed by centrifugal spinning.  

All plates and shapes which have warped during the galvanising process shall be 

straightened by re-rolling or pressing. The material shall not be hammered or otherwise 

straightened in a manner that will injure the protective coating. Materials that have been 

harmfully bent or warped in the process of fabrication or galvanising shall be rejected.  

iv Repair of Galvanising  

Material on which galvanising has been damaged shall be re-dipped unless the damage is 

local and can be repaired by soldering or by applying a galvanising repair compound; in this 

case, the compound shall be applied in accordance with the manufacturer's instructions.  

v Soldering  

Soldering shall be done with a soldering iron using 50/50% solder (tin and lead).  

Surplus flux or acid shall be washed off promptly and the work shall be performed so as not 

to damage the adjacent coating or the metal itself. Any member on which the galvanised 

coating becomes damaged after having been dipped twice shall be rejected.  

1.5 Quality Assurance Plan 

1.5.1 Scope  

The Contractor shall prepare a detailed quality assurance plan for the Project consistent with 

his ISO 9000 certification. The quality assurance plan shall provide details of all quality 

assurance procedures as applied to the facilities, any quality control interventions required to 
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be witnessed by the Employer, all references to drawing control, inspection or testing 

documents, and all quality assurance documents that will be produced during the 

manufacture, installation and commissioning of the facilities. It shall include but not be 

confined to, the tests and inspections included in the Specification.  

The quality assurance plan shall be issued by the Contractor’s duly authorised officer and 

submitted to the Employer for approval. Following approval, the Contractor may not vary the 

requirements thereof without the explicit approval of Employer. The Employer may, at any 

time, audit the quality assurance documents and the implementation of the quality assurance 

plan.  

These quality management requirements shall apply to all activities during design, 

procurement, manufacturing, inspection, testing, packaging, shipping, storage, site erection 

and commissioning.  

The Contractor shall have sole responsibility for ensuring compliance with each of these 

requirements as applied to the whole of the Contract Works, and shall ensure that 

subcontractors implement those quality activities that are appropriate to the extent of their 

supply.  

1.5.2 Document Submittal  

In addition to any document submittals required by other parts of the Specification, the 

Contractor shall forward the following Quality Control documentation to the Employer as 

indicated.  

The Contractor shall submit Quality Manuals, standard QC plans for main items of 

equipment, installation procedures, and other such documents, within 28 days from the 

Commencement Date.  

These documents will be resubmitted to include the necessary details during the execution 

of the Contract.  

Documents shall be supplied to indicate the following:  

 Identification of main items to be supplied, with names of supplier and manufacturer 

(if different from supplier) and location of place of manufacture.  

 Manufacturing programs for each major item of equipment, showing main stages of 

design, procurement, manufacture, inspection and testing.  

 Site erection and commissioning programs, showing all controls, inspections, tests 

and safety procedures.  

1.5.3 Particular Quality Requirements  

These particular requirements identify the elements of quality control considered necessary 

to ensure compliance with the specified Contract requirements and it is these elements that 

the Employer will examine to verify that compliance has been achieved.  

Details of the structure and methods used for establishing and implementing these control 

elements are not stated, since there are many acceptable ways of achieving a satisfactory 
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system of control. The manufacturer’s established structure and methods shall be used 

whenever these are capable of complying with the Technical Specifications stated in the 

following clauses.  

1.5.4 Organization  

The Contractor shall establish an organization for the control of quality, and all personnel so 

designated shall have defined responsibilities and the authority to identify and evaluate 

quality problems, and to ensure that adequate remedial actions are implemented.  

The Contractor shall ensure that responsibilities are assigned for advising the Contract 

requirements to subcontractors and manufacturers, and the monitoring of compliance with 

those requirements.  

1.5.5 Planning  

The Contractor, immediately after Award of Contract, shall perform a complete review of the 

Contract and take timely action to ensure that the necessary quality control procedures and 

provisions are established in accordance with this Specification, purchase order, applicable 

codes and standards, or other Contract Documents.  

Particular care shall be taken to identify any specified requirements that are different from or 

additional to a manufacturer’s normal design or quality control practice, and to initiate the 

necessary measures to ensure that such additional requirements are implemented 

satisfactorily.  

The Contractor shall prepare a quality plan for the complete Contract Works, and shall 

require individual manufacturers to prepare detailed quality plans for all main items of 

equipment. Quality plans shall identify all inspections and tests which are to be carried out, 

including those necessary to verify compliance with particular specified requirements.  

1.5.6 Design Control  

The Contractor shall be responsible for control of all design functions for the Contract Works. 

When design responsibility is shared by subcontractors, the Contractor shall establish 

interface control measures which co-ordinate the control of the whole design process.  

The Contractor shall provide controls to ensure that specified design requirements, codes 

and standards are correctly incorporated into specifications, drawings, procedures and 

instructions. All designs and drawings, including those produced by subcontractors, shall be 

checked and approved by Contractor’s personnel, other than the originator.  

Drawings and designs submitted for the Employer’s approval will not be accepted if there is 

no evidence of checking by the Contractor, of it the quality of the document’s contents 

clearly indicates that any check carried out was not competent.  

1.5.7 Procurement Document Control  

The Contractor is responsible for ensuring that all procurement documents issued to 

subcontractors contain or reference all applicable requirements specified in the Specification 

which are necessary to enable the Contractor to fulfil those requirements. The Contractor 

shall also verify that all subcontractors purchase orders onto manufacturers or other 

suppliers similarly identify all applicable requirements.  
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1.5.8 Document and Change Control  

The Contractor shall establish measures to control all documentation that relates to the 

quality requirements detailed in the Specification. The measures shall ensure that only 

current issues of documents are used at all manufacturing and control points.  

1.5.9 Control of Purchased Material, Equipment and Services  

The Contractor shall be responsible for ensuring that all purchased material, equipment and 

services conform to the Contract requirements.  

All purchased material or equipment shall be subjected to inspection control by the 

Contractor, either on receipt, or before dispatch from the manufacturer’s works.  

No material or component shall be obtained by the Contractor or his subcontractors from any 

source which has not been previously audited by a responsible party and designated as an 

approved supplier. The Employer may, at his discretion, require evidence that such audits 

have been satisfactorily made and/or evidence of the competence of the designate supplier 

to meet the necessary quality requirements.  

1.5.10 Control of Inspections and Tests  

The Contractor shall ensure that all manufacturer’s inspections and tests are satisfactorily 

carried out, in accordance with the planned programme and that the data recorded is 

acceptable. On completion of manufacture, sufficient inspection and testing shall be carried 

out to complete the full verification that all equipment conforms to all specified requirements.  

1.5.11 Handling, Storage and Delivery  

The Contractor shall ensure that adequate and controlled measures are established for 

cleaning, protection, preservation, packing, handling, storage and shipping, to protect items 

from damage, deterioration or loss. When the nature of the item indictates the need for 

special handling equipment, this shall be specified and verified by the Contractor.  

The identification, marking and labelling of items of shipping shall comply with contractual 

requirements, and shall be applied in a manner that will ensure no loss of identity and permit 

permanent and easy recognition of special handling and storage requirements.  

1.5.12 Inspection and Test Status  

The Contractor shall ensure that measures are established for all material and items that will 

prove, at any point of manufacture, that the manufacturer’s planned inspections and tests up 

to that point have been carried out.  

1.5.13 Site Installation and Commissioning  

The Contractor shall ensure that all Site installation and commissioning controls, inspections 

and tests, are carried out in accordance with the planned programme, and that data 

recorded is adequate to permit the Employer to verify that the whole of the Contract Works 

are in full compliance with all Contract requirements and specifications.  

1.5.14 Implementation  

In order to achieve the Quality Management Requirements specified above, the Contractor 

shall designate senior engineers with sufficient authority who will be solely responsible for 
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the Quality Management of the Project. These engineers shall be independent of any other 

design, manufacturing, inspection, testing and site erection activities associated with this 

Contract.  

One engineer will be responsible for all activities associated with design, procurement, 

manufacture, inspection, testing, packing and shipping whether undertaken by the 

Contractor, or by his designated subcontractor or supplier and will be normally resident at 

the Contractor’s Head Office or principal place of work. The other engineer will be 

responsible for all activities associated with site erection and will be resident at the 

Contractor’s Site Office.  

The main responsibilities of the Quality Management engineers are given below:  

Head Office  

 Production and implementation of all Quality Manuals, Standards and test and 

inspection programmes for all materials ordered. All Q.Ms and Q.Ss and 

programmes shall be submitted for approval to the Employer prior to implementation.  

 Verifying/Certification that all design and drawings prior to submission to the 

Employer are in accordance with the Specification and all relevant Standards/Codes 

of Practice.  

 That all orders placed for materials are in accordance with (1) above, and that only 

the latest revision of approved drawings is used in the course of manufacture.  

 That all manufacturers/suppliers have acceptable Quality Control procedures and 

that these have been implemented throughout the execution of the work. All Q.Cs 

shall be submitted for approval to the Employer prior to their implementation.  

 That all test and inspections are undertaken to agreed Standards and Codes of 

Practice and that the test/inspection results meet or exceed the specification 

requirements.  

Site Office  

 Production and implementation of all Quality Manuals, Quality Standards and test 

and inspection programmes relating to all site construction, testing, pre- 

commissioning, commissioning and safety procedures. All Q.Ms and Q.Ss and 

programmes shall be submitted for approval to the Employer prior to implementation.  

 That only the latest revision of approved drawings are used during the execution of 

the work and that no drawings stamped “This Drawing Subject to Approval” is 

available for use on site.  

 That all orders placed for local materials are in accordance with paragraph (1) for 

Head Office.  
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 That all work is executed in accordance with the requirements of the Specification 

and all relevant Standards/Codes of Practice.  

 That all tests and inspections are undertaken to agreed Standards/Codes of Practice.  

1.6 Electrical Equipment 

1.6.1 General 

All electrical as well as mechanical works under this Contract shall comply with these 

Standard Technical Requirements and the Technical Specifications. The equipment shall be 

of an approved, reliable design providing the highest possible degree of uniformity and 

interchangeability.  

The design and arrangement of equipment and installations shall facilitate erection, 

installation, testing, operation and maintenance.  

All equipment shall be pre-assembled in the manufacturer's workshop to an utmost extent.  

Contact between dissimilar metal parts shall be avoided as far as practicable, especially in 

any fully or partially submerged application. Suitable insulating material such as plastic, 

neoprene or paint shall be provided where possible to prevent metal to metal contact 

between dissimilar metals. If it is necessary to use dissimilar metals in contact with each 

other, the two metals shall be as close as possible to each other in the galvanic series and 

practical experience shall be submitted to demonstrate their compatibility. Overlapping paint 

shall be applied where dissimilar metals are welded together.  

The whole of the works shall be designed to ensure satisfactory operation. All reasonable 

precautions shall be taken in the design of equipment and of the works, to ensure the safety 

of personnel concerned with the operation and maintenance of the works, and of the public. 

All workmanship shall be of the highest class throughout and the design dimensions and 

materials of all parts shall be such that the stresses to which they are subjected shall not 

render them liable to distortion or damage under the most severe conditions encountered in 

service. 

The electrical equipment of any electrical, mechanical or line installation to be provided 

under this contract according to the Technical Specifications shall, if not stated otherwise 

therein, fulfil the requirements of this section.  

All the electrical equipment including automation and control equipment as specified under 

the contract shall be provided from the same sub-Contractor. Consequently, the Bidder is 

requested to consider in his proposal all the technical aspects regarding this equipment as 

well as to co-ordinate properly for smooth interfaces to avoid unnecessary interfaces 

between different “Electrical” sub-Contractors within the “Electrical Systems”.  

The arrangement of the electrical equipment as described in the specifications forming the 

“Overall Electrical Systems” may be simplified as far as technically possible for logical 

arrangement and configuration of the electrical equipment, with the particular aim to achieve 

easy supervision, easy operation and high reliability. Hence, the specification is for the basic 

quotation and for guidance only, and the Contractor is encouraged to offer alternatively such 

simple systems with high reliability, in addition to the offer to be given strictly in accordance 

with the specification.  
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All components shall be of an approved and reliable design. The highest extent of uniformity 

and interchangeability shall be reached. The design shall facilitate maintenance and repair of 

the components.  

The equipment shall be pre-assembled to the highest possible extent in the Contractor's or 

sub-Contractor's workshop, complete with all devices and wired up to common terminal 

blocks.  

The power supply and control cables shall be laid up to their common terminal blocks. 

Unless otherwise agreed, ratings of main electrical equipment (incoming feeders, bus-ties) 

as selected or proposed by the Contractor, whether originally specified or not, shall generally 

include a safety margin of 10% under consideration of the worst case to be met in service. 

Prior to approval of such basic characteristics, the Contractor shall submit all relevant 

information such as consumer lists, short circuit calculations, de-rating factors, etc.  

Short-circuit calculations shall be evaluated giving full evidence that every electrical 

component can withstand the maximum stresses under fault conditions, for fault levels and 

durations obtained under the worst conditions, e.g. upon failure of the corresponding main 

protection device and time delayed fault clearing by the back-up protection device.  

All equipment shall be suitable for the prevailing climatic conditions.  

Outdoor installations shall be protected against solar radiation by means of adequate covers.  

The Contractor shall ensure that all the supplied equipment is insensitive to any signals 

emitted by wireless communication equipment.  

All equipment shall be designed to minimize corona or other electrical discharges, to comply 

with local EMC standards and in accordance with relevant IEC or other internationally 

recognized standards.  

The terms Low Voltage, Medium Voltage, High Voltage. Extra High Voltage (see IEC 

standard 60038), whenever used; shall refer to the following Voltage ranges:  

 

Hz A.C. Voltage Ranges  kV  

Low Voltage (LV)  LV ≤ 1 kV  

Medium Voltage (MV)  1kV < MV ≤ 35kV  

High Voltage (HV)  35kV <HV ≤ 230 kV  

Extra High Voltage (EHV)  >230 kV  

1.6.2 Standards and Color Code 

Generally, the design, manufacture and testing of all equipment and installations shall strictly 

comply with the latest edition of the relevant IEC publications valid at the time of contract 

signature.  

In general, the color code for electrical equipment shall be as described in a previous section 

and in Annex of this chapter.  
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The manufacturer's painting systems shall be used to the maximum possible extent but shall 

by all means be subjected to the approval by the Employer. Final coats of equipment shall 

be matching adjacent installations, complying with architectural requirements.  

Every current carrying part of the equipment including conductors, connections and joints 

shall be capable of carrying their rated current continuously under the site conditions as 

specified. 

1.6.3 Switchgear, Cubicles and Panels 

A General Design and Construction Features  

Electrical switchboards shall be constructed of braced rolled steel sections, with recessed 

panels, and supporting structures for mounting of power and control cables. All steelworks 

shall be made of minimum 1.5 mm thick sheet-steel.  

The cubicles shall be of robust and rigid construction, of the self-supporting floor mounted 

type. They shall be supplied complete with lifting lugs and eye bolts, with all required base 

frames, anchors, fixing materials, etc. Hinged doors, rear or side covers etc. shall be 

adequately braced to avoid wobbling.  

Cubicles mounted in rooms with computer floors shall have their own supporting structures 

made of steel profiles, being fixed to the concrete floor.  

Wherever necessary, adequate vibration and shock absorbers shall be installed to 

guarantee the correct operation of instruments and relays.  

All panels and cubicles shall be of standard dimensions, having a uniform appearance. The 

outer look of panels and cubicles should be aesthetically pleasing. 

Switchgear installed outdoors shall be of protection class IP 67  and, provided with sun 

shields.  

The construction shall be such that the various components of the switchgear are 

segregated electrically from each other by suitable insulation barriers and access to the 

circuit breaker and cable termination part shall be possible without interfering with adjacent 

components such as relays and instruments. Suitable interlocks shall be provided for 

preventing access to live parts.  

All instruments, relays, control and selector switches, indicating lamps, push-buttons and trip 

levers shall be flush-mounted, arranged in a logical manner and located at convenient 

heights on the front side of the switchgear.  

Cast resin insulators are permitted within individual cubicles but bushings entering or 

interconnecting different cubicles (for example busbars) shall be of absolute fire-resistant 

type (for example porcelain).  

The cubicles shall have front access and - if not specified for erection at the wall - rear 

access for easy cable termination work and for maintenance and repair of the main and 

auxiliary equipment accommodated in the interior. Means shall be provided to limit the 

opening angle of doors to about 100°.  

The cubicles shall be complete with all locks, cable end boxes, color-coded busbars, internal 

wiring, and terminal accessories.  
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Busbars shall be made of high conductivity electrolytic copper suitably protected against 

corrosion and rigidly supported on approved type of insulators.  

Busbars shall be suitably mounted in enclosed compartments running the full length of the 

distribution boards. Access to the busbars shall be possible only by removing bolted covers.  

Opening the back or front door of any circuit-breaker cubicle shall not expose the busbars. 

Busbar connections lying outside the busbars compartment shall be insulated or shrouded to 

eliminate hazardous accidental contact while working on other parts of the switchgear.  

Means shall be provided for expansion and contraction of the busbars resulting from 

temperature variations.  

All busbars joints and connections shall be smoothed and silver-coated or tinned on the 

contact surfaces. If appropriate for the intended installation, contact surfaces can also be 

brightly polished and greased.  

All switchgear, busbars and connections shall be capable of withstanding the electrical, 

mechanical and thermal stresses they may be subjected to under normal or fault conditions.  

Clearances between live parts and to earth shall be in accordance with the relevant 

standards.  

Each cubicle shall be provided with devices for earthing the incoming cables, preferably 

each phase separately. Provision shall also be made for earthing the busbars. Such earthing 

shall be interlocked with the incoming circuit breaker(s). Safety interlocks shall be provided 

to prevent earthing of live parts.  

An earthing bar with a minimum cross-section of 40×6 mm shall run the full length of the 

distribution boards. This bar shall be connected to the main earthing system and all metallic 

parts not forming part of the live circuits and all instrument transformer terminals to be 

earthed shall be connected to it.  

The finishing coat shall consist of lacquer of a color agreed upon. The painting shall be 

scratch-proof and resistant to perspiration from the operator's hands. The painting shall be of 

such quality that damages during transport or erection can be easily repaired at site.  

Each cubicle/panel shall be equipped with a suitable mimic diagram.  

All panels/cubicles shall have approx. 10% spare room for mounting of future auxiliary 

devices.  

Piping transporting water, steam or oil is not permitted in the cubicles.  

Phase rotation and color markings shall be employed throughout the equipment.  

Floor openings below cubicles shall be covered and sealed by the Contractor after cable 

installation to obtain fire-proof and vermin-proof installations. Gland plates with suitable 

glands shall be provided in order to obtain the specified IP protection class.  

B Switchgear  

All circuit breakers, load break switches, and contactors shall be suitably rated and 

controlled according to the electrical and mechanical performance and duties they are 
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assigned for. They shall be of the continuously rated pattern generously rated to comply with 

the site conditions and requirements.  

Contactors and their associated devices shall be capable to operate without overheating for 

five minutes with 70% of the rated supply voltage. Means shall be provided to prevent 

pumping.  

Moulded case circuit breakers and miniature circuit breakers may be used if they are 

properly selected to withstand the maximum short-circuit current.  

All Contactor units of the same rating shall be interchangeable.  

C Circuit Breakers  

Circuit breakers rated 63 A and above shall be of the trip-free type with a driving mechanism 

composed of a spring loaded, energy storing closing and tripping device and fitted with 

operation counter.  

The LV breakers shall be provided with main and isolating contacts, and with suitable arcing 

contacts, magnetic arc quenching devices, arc chutes.  

The spring release of the closing mechanism shall be operated by means of a DC solenoid 

coil and a mechanical pull out handle. Tripping shall be effected by means of a DC solenoid 

shunt trip coil and a mechanical push button. The closing mechanism can alternatively be of 

the AC operated solenoid coil/latched type.  

The MCCBs shall have shunt trip coil and trip-free operating mechanism of the quick-break 

type. They shall have a thermal overload of 125% of the nominal full load current and 

instantaneous magnetic trips which operate at currents exceeding 500% of nominal full load 

currents or 600% of motor full load current whichever is applicable. In order to reduce the 

fault level of the next co-ordinated electrical components the breakers shall be of the fault 

limiting type as required.  

MCBs shall be of the fault limiting single-pole or triple-pole type with adequate current 

ratings. The operating as well as the overload mechanism shall be sealed. The mechanism 

shall provide positive closing, contact roll and wipe, trip-free action. The contacts shall be of 

anti-welding, silver tungsten tips fixed on high conductivity copper backings. The contacts of 

control relays and of higher rated circuit breakers and contactors shall be silver-plated.  

D Contactors  

LV contactors shall be of the air break type with arc shields according to IEC standards. Butt 

contacts of the rolling, self-cleaning type shall preferably be utilised and all portions likely to 

suffer from arcing shall be easily removable.  

When closed, the contactors shall withstand the system fault current determined by the next 

co-ordinated short circuit tripping device.  

E Fuses  

The HRC-fuses shall be suitably sized to cope with the connected loads at site conditions.  

They shall be of the current limiting type and correspond in their protection range with the 

associated switchgear or consumer.  



6-B-1-40  Section 6: Employer’s Requirements 

Single-Stage: Two-Envelope                      Procurement of Plant               Re-Tender No.: ICB-DCSD-2078/79-DSUEP-AIIB-W5 

Fuses up to 63 A rated current shall be inserted into lever operated fuse isolators so that no 

special tool is required for their replacement. Devices shall be provided for local and remote 

indication of the fuse blowing.  

F Load Break Switches  

The load break switches shall permit manual operation from the front panel but shall also 

allow mounting of a power drive for local and remote control.  

They shall be equipped with a padlocking device, self-cleaning contacts with a high resisting 

anti-arc case suitable for quick-making and quick-breaking action, and capable to switch 

safely the specified rated currents.  

The load break switches may be combined with the HRC-fuses. 

G Push Buttons, Push Buttons Stations 

Pushbuttons, which may be of the illuminated or non-illuminated type, shall be shrouded or 

well recessed in their housings in such a way as to minimise the risk of inadvertent 

operation.  

In instances where "enable" push-buttons are required they shall be electrically interlocked 

with the normal control such that deliberate operation of the "enable" push-button is required 

before the normal control can take place.  

The color of push-buttons shall be as follows:  

 When mounted on push-button stations adjacent to running plant, the stop button 

shall be colored red and the start button colored green,  

 When mounted on the front of the contactor panel, the stop button shall be colored 

red and the start button colored green,  

 When mounted on panels or desks with adjacent indication lights, both buttons shall 

be colored black, unless required otherwise by the Employer.  

Individual push-button stations, unless supplied as weather-proof free-standing enclosures, 

shall be of the metalclad weather-proof type suitable for wall or bracket mounting with 

enclosure classification of IP 65. All outdoor mounted push-button stations shall incorporate 

a protective cover or guard (e.g. toughened glass door) to prevent inadvertent operation.  

Control stations shall be clearly labelled showing the duty or drive to which they are 

applicable. Location of ammeters shall be agreed with the Employer.  

Push-buttons used on covered desks, panels etc. may need to be of special types (e.g. 

miniature, illuminated). The Specifications and requirements for these special pushbuttons 

shall be agreed with the Employer.  

Emergency stop pushbuttons shall be provided adjacent to all machinery with exposed 

moving parts, couplings etc. to prevent danger and on main and local control panels. These 

push-buttons shall have a large "mushroom" head, colored red and incorporate a protective 

cover or guard to avoid accidental operation. These buttons shall automatically lock in the 

pressed position, requiring twist or key resetting. Contacts shall be provided to cause 
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tripping of the associated circuit, prevent restart of the circuit and bring up an alarm in the 

Central Control Room.  

Feeder cables for cranes shall be fitted with lockable “Crane Switches” to be installed in 

good accessible locations.  

H Overvoltage Protection  

LV switchboards shall be equipped with overvoltage protection devices, such as lightning 

current arresters or overvoltage arresters. The protection concept shall be elaborated by the 

Contractor, subject to approval by the Employer.  

I Switchgear Control  

For local switchboard control, all circuit breakers units shall have:  

 One (1) green illuminated push-button for ON,  

 One (1) red illuminated push-button for OFF,  

 One (1) position indicator of either the semaphore type for circuit breaker, electrically 

controlled, or indicating lamps, included above.  

 One (1) amber- colored indicating lamp for fault indication of local protection 

equipment (tripping of protection relay or device, blowing of power fuse, tripping of 

miniature circuit breaker of control circuits). This lamp shall remain lit until cancelled 

by resetting of the device having caused the fault indication. Facilities shall be 

provided to repeat the alarms, individually or grouped for remote indication or 

recording.  

Remote controlled incoming and outgoing feeders shall be equipped with key-operated 

LOCAL - REMOTE selector switches.  

The "OFF" control shall be effective at all locations independent of the selector switch 

position. The "ON" control shall be restricted to the actual selector switch position.  

All manual operated equipment shall have mechanical indications clearly indicating the 

relevant position.  

Each bus section of a distribution board shall have a blue- colored signalling lamp indicating 

that the control supply is "ON". Each cubicle shall have a yellow- colored signalling lamp 

indicating that the heater is "ON".  

Indicating lamps shall be of an approved low consumption type. The hoods covering the 

lamps shall be made of transparent colored glass moulds or any other equivalent heat 

resistant and break-proof material and shall be either of the screw or any other approved 

type to facilitate to replacement of the lamps. LED indicating devices are also acceptable; 

they shall preferably be of the multi-element type. All indication lamp fittings of similar use 

shall be of the same size and type.  

Lamp test facilities shall be provided on each panel. Up to 3 panels, forming an assembly 

can be fitted with one common lamp-testing device.  
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Boards other than power distribution boards shall include indicating lamps to signalise:  

 Heaters "ON",  

 Control voltage "ON",  

 TRIP alarm of any interior equipment.  

Generally, all signal, monitoring and protection circuits as well as shunt trips of circuit 

breakers shall be fed by the specified standard DC voltage(s).  

AC contactor-operating circuits shall be controlled by AC with the contactor solenoids 

preferably designed for DC fitted with rectifier bridges. Latched contactors are also 

acceptable. All aforesaid circuits shall be protected individually by means of miniature circuit 

breakers with position monitoring. AC control circuits shall be derived from the relevant 

busbar system protected and monitored by MCBs.  

Closing of the circuit breakers and contactors shall be possible between 85% and 110% of 

the rated control voltage. Holding of contactors shall safely be achieved at 70% of the rated 

control voltage. Tripping devices shall operate at 50-120% of the rated control voltage in 

case of mains dependent and at 75-110% in case of separate control voltages (DC system).  

J Auxiliary Power Supply  

Power supplies for the operation of auxiliary electrical systems shall be provided in 

accordance with the details given elsewhere in this specification.  

All main switchboards, relay panels, control equipment, suites of cubicles etc., shall be 

provided with duplicate supplies for control and alarm purposes. Such duplicate supplies 

shall be derived from separate power sources as far as practical and shall operate such as 

to prevent loss of function for failure in voltage. They shall be monitored to initiate a local and 

remote voltage failure alarm.  

K Small Wiring  

All wiring within panels, racks, boards, etc. shall be of stranded copper wires with flame-

retardant insulation.  

The insulation material may be of fire-resistant PVC, tropical grade or of other approved fire-

resistant type. The wiring shall be capable of withstanding, without deterioration, the 

conditions prevailing at the individual location of installation. The bare ends of stranded wires 

shall be provided with squeezed sleeves or pins.  

The minimum cross-sections shall be as follows:  

 2.5 mm2 for all consumers (such as heaters) and current transformer circuits;  

 1.5 mm2 for control wiring above 60 V service voltage;  

 0.5 mm2 for control wiring below 60 V and telephone wiring;  

 0.2 mm2 approx. in case the applied termination techniques of standard electronic 

equipment do not permit the use of larger cross-sections.  
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All secondary wiring shall be arranged and protected to prevent damages by arcing or 

mechanical effects.  

Wiring shall be neatly run, bundled or in rigid PVC plastic wire-ways filled not more than 

70%. (f) The ends of every cable core and all secondary panel wiring above 60 V shall be 

fitted with numbered ferrules of yellow, moisture and oil-resisting insulation material having a 

gloss finish, with the identification numbers clearly engraved in black being the same as for 

the relevant terminals. In case different terminal boards are arranged close to each other, 

the ferrules shall contain the terminal board denomination and the terminal number. The 

ferrules shall be fitted in such a way that they cannot become detached when the wire is 

removed from the terminal. All internal wiring shall enter the terminal block at one side only.  

Wiring shall terminate in one or more terminal blocks, arranged at the side or bottom of each 

panel or compartment. Internal wiring between instruments or other devices not using the 

terminal block shall be permitted within the same compartment only.  

Terminal blocks shall be numbered consecutively beginning with 1 from left to right or top to 

bottom and shall consist of single "insertion" type terminals of non-tracking, non-inflammable 

synthetic plastics lined-up in one row. All terminals shall have two (2) separate pressure 

clamping plates suitable for connection of incoming or outgoing, stranded and solid 

conductors, respectively.  

Terminals with clamping screws in direct contact with the conductor are not acceptable. The 

following categories of terminals shall be provided:  

 Category - A  Terminals for power circuits.  

 Category - B  Terminals with short-circuit facilities for current transformer circuits.  

 Category - C Terminals for measuring and control circuits, where required with 

bridging facilities to the neighbouring terminal.  

All terminal blocks shall contain 20% spare terminals of category C. Insulating barriers shall 

be provided between each pair of power circuits and between the terminal categories. The 

height and the spacing shall be such as to give adequate protection to the terminals whilst 

allowing easy access to the same.  

L Tests  

The workshop tests shall be performed in accordance with applicable standards. For the 

individual switchgear components (i.e. circuit breaker, load break switch, etc.), the 

manufacturer’s type and routine test certificates shall be supplied.  

The following site tests shall be performed:  

 Visual inspection;  

 Megger test (to include equipment and internal wiring but excluding electronic 

equipment);  

 Functional tests of controls, interlocks, measurements;  
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 Setting of protection relays: adjustment by means of special testing equipment and 

operational checks;  

 HV tests as required by applicable standards.  

1.6.4 Auxiliary Equipment 

A Auxiliary Switches  

For save and proper functioning each item of plant shall be equipped with the necessary 

auxiliary switches, contactors and devices for indication, protection, metering, control, 

interlocking, supervision and other services. All auxiliary switches shall be wired up to 

terminal blocks on the fixed portion of the plant.  

Auxiliary switches and mechanisms shall be mounted in approved accessible positions clear 

of the operating mechanism and protected in an approved manner. The contacts of auxiliary 

switches shall be mechanically strong and have a positive wiping action when closing.  

B Panel Lighting  

Cubicles and panels shall be fitted with fluorescent type, door switch controlled interior 

lighting and 230 V socket outlets. A LED light providing at least 50 lux shall be installed with 

limit switch that turns on while opening the panel and cubicle door. 

C Instrument Transformers  

Current and potential transformers shall be designed and accommodated to suit their 

particular duties. They shall meet the requirements of the latest IEC standards for metering 

and protection and be capable of withstanding without any damage or deterioration:  

 The continuous thermal current rating of the associated switchgear,  

 The maximum short-circuit level of the circuit for a period of 1 sec,   

 The applicable test voltages.  

D Current Transformers (CTs)  

CTs shall comply with IEC 60044 as amended and supplemented by the following 

requirements.  

Separate cores shall be provided for protection, instrumentation and metering purposes, 

unless otherwise specified.  

For measuring current transformers, the following accuracy classes shall apply:  

 0.2 For plant record metering, and for other acceptance testing purposes,  

 0.5 For AVR’s,  

 For indicating instruments, and for tariff metering of small supplies.  

Current transformers used for indication/metering purposes shall be designed to saturate at 

a value of primary current sufficiently low to protect the secondary circuit from damage at all 

possible values of primary fault current up to the associated primary short time rating.  
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All CTs shall be capable of carrying rated primary current with an open-circuited secondary 

winding for one minute without damage or deterioration. The secondary of CTs shall be 

earthed with the earth connections easily accessible.  

The nominal values of CT and VT secondary windings shall be as stated in Annex. The 

instrument transformers shall have adequate accuracy, saturation factor and rated burden.  

The Contractor shall determine the burdens and accuracy class of the secondary windings 

taking into consideration the most unfavourable conditions.  

Current transformers for protective and protective/indication purposes shall be designed to 

suit the particular requirements of the associated protection which, in general, shall be in 

accordance with the recommendation given in IEC 60044.  

Class "5P" current transformers shall be used for combined over current and earth fault 

protection of the inverse time-over current type. The rated accuracy limit with actual burden 

connected shall be equivalent to the ultimate maximum symmetrical three-phase fault 

current or earth fault current of the protected circuit. The current transformers shall be 

capable of meeting the "5P" error classification at rated accuracy limit current over the full 

range of relay settings.  

Current transformers for protection using high impedance relays shall be of the low 

reactance type and their performance shall be stated either in terms of the Class "X" 

parameters or in terms of the Class "TPS" parameters (low reactance current transformers 

are preferred for all types of protection).  

The rated VA output of each current transformer shall not be less than the connected burden 

as installed, taken into account the burden of cable connections.  

Current transformers shall be capable of withstanding without damage the peak and rated 

short-time currents of their associated equipment.  

The secondary windings of each set of current transformers shall be earthed at one point 

only, via a bolted disconnecting link. The current transformer core, where accessible, shall 

be separately earthed.  

When multiple ratio secondary windings are specified, a label shall be provided at the 

secondary terminals of the current transformer, indicating clearly the connections required 

for each tap. The connections and the ratio in use shall be indicated on all connection 

diagrams.  

Design magnetisation curves and DC resistance values shall be submitted before 

manufacture for each current transformer used for protective purposes and shall be 

subsequently verified by factory routine tests.  

For metalclad switchgear, all current transformers shall be located on the outgoing circuit 

side of the circuit breaker. Current transformers may also be provided on the bus bar side of  

the circuit breaker to permit protection zone overlap. The primary conductors of all current 

transformers shall be readily accessible for primary injection testing on site.  

Where current transformers have to be mounted on apparatus provided under other 

contracts, the Contractor shall be responsible for ensuring compatibility with the other 

Contractors and for keeping the Employer informed.  
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The Contractor shall supply manufacturer’s test certificates on test and measurements to be 

performed in accordance with applicable standards.  

The CT’s and their associated circuits shall be tested on site by the primary injection 

method.  

E Voltage/Potential Transformers (VTs/PTs)  

All VTs shall comply with the requirements of IEC 60044 as amended and supplemented by 

this specification. They shall have outputs 50% in excess of the actual requirement unless 

otherwise specified.  

VTs shall have the following accuracy classes:  

 0.2 For metering and acceptance testing purposes;  

 0.2 For plant record metering and AVRs;  

 For indicating instruments, synchronisers and tariff metering of small supplies;  

 3P For protection purposes.  

The voltage transformer secondary circuits shall be completed in itself and shall be earthed 

at one point only; metal cases shall be earthed separately. The transformer core, where 

accessible shall be earthed separately. All voltage transformers at a particular voltage level 

shall be earthed in the same manner.  

Where it is required to earth the primary neutral of a metal-clad voltage transformer, the 

neutral earthing connection shall be insulated from the tank and brought out separately from 

the switchgear earthing connection.  

Secondary main protection fuses or miniature circuit breakers shall be provided as close as 

possible to, preferably mounted on, each voltage transformer and labelled to show their 

function and phase color. It shall not be necessary to de-energise the primary circuit or 

remove the voltage transformer of metal-clad switchgear to gain access to the fuses or 

miniature circuit breaker.  

Voltage transformer cores shall not saturate in case 1.732 times normal voltage is applied to 

each winding.  

Magnetisation curves shall be submitted for approval for each type of voltage transformer 

prior to factory tests.  

The standard secondary voltage between phases shall be 110 V (50 Hz systems, to suit 

primary rated voltage) unless special circumstances dictate otherwise and shall be stated at 

the time of Biding.  

Secondary circuits of different voltage transformers shall not be connected in parallel.  

All measuring transformers shall be provided with an equipment label giving type, ratio, 

class, output, serial number and connections.  

The Contractor shall supply manufacturer’s test certificates on test and measurements to be 

performed in accordance with applicable standards.  
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F Busbars and Electrical Connections  

Busbars and connections shall be electrolytic copper, unless otherwise agreed with the 

Employer.  

The busbars, assemblies and connections of HV metal-enclosed or metal-clad switchgear 

shall be of a type, which does not rely solely on air for insulation purposes. The covering 

material shall be non-deteriorating at the rated short-time maximum temperature of the 

busbars and shall have such thickness as is required to withstand rated line to line voltage 

between bus bar and a conducting object on the exterior of the covering material for a period 

of not less than 1 minute.  

The busbars shall be capable of carrying the full rated current continuously without 

exceeding the maximum temperature specified in IEC, as applicable, under site ambient 

conditions.  

The busbars and their connections, and insulation materials as appropriate, shall be capable 

of withstanding, without damage, the thermal and mechanical effects of a through fault 

current equivalent to the short-time rating of the switchgear.  

Devices shall be provided to compensate thermal expansion of the busbars and associated 

components including the insulating medium.  

Busbars shall be contained in separate compartments within the general casing of 

switchgear. Busbar barriers shall be provided between switchgear equipment to prevent the 

spreading of ionised gases in the event of a fault.  

Access to busbars and the connections directly connected thereto shall be gained only by 

the removal of covers secured by bolts or screws. Such covers shall be clearly and indelibly 

marked "BUSBARS".  

Busbars shall be extensible at both ends; such extension shall entail the minimum 

disturbance to bus bar compartments.  

Busbars shall be of uniform cross sectional throughout the length of a switchboard.  

Bolted connections shall correspond with the applicable DIN standards and have two 

washers and one spring washer. Bolt terminals of machines (transformers, etc.) shall be 

equipped with secured nuts, two washers and spring washer; all the above elements shall be 

of corrosion-proof material or plated accordingly.  

Tightening of such bolt connections shall be done with a torque wrench set to values to be 

given by the Contractor before commencement of erection work.  

Flexible joints shall be provided for connecting busbars / busducts with individual equipment 

such as transformers, switchgear, etc. They shall be sized and rated in line with the 

respective busbars and shall cope with vibrations, thermal or operational displacements and 

shall withstand the dynamic short circuit stresses.  

G Electrical Insulation  

Insulating materials shall be suitably finished so as to prevent deterioration of their qualities 

under the specified working conditions. Account shall be taken of the IEC 60085 and IEC 

60505 recommendations.  
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Ebonite or synthetic resin bonded laminated material shall be of suitable quality selected 

from the grades or types in the appropriate IEC, or approved National Standard. 

The insulation of all machine windings, solenoids, etc. other than those immersed in oil or 

compound, shall be of Class "F" materials, unless otherwise specified elsewhere.  

All cut or machined surfaces and edges of resin-bonded laminated materials shall be 

cleaned and then sealed with an approved varnish as soon as possible after cutting.  

Hygroscopic types of materials shall not be used for insulation purposes.  

Wherever practicable, instrument, apparatus and machine coil windings, including wire 

wound resistors, with the exception of those immersed in oil or compound, shall be 

thoroughly dried in a vacuum or by other approved means and shall then be immediately 

impregnated through to the core with an approved insulating varnish. Varnish with a linseed 

oil base shall not be used.  

No material of a hygroscopic nature shall be used for covering coils. Where inter-leaving 

between windings in coils is necessary, only the best Manila paper, thoroughly dried, which 

permits penetration by the insulating varnish or wax, shall be used.  

PCB type materials shall not be used anywhere in the equipment or in any component.  

Asbestos shall not be used anywhere in the equipment or in any component.  

H Protection Devices  

The main parts of the plant shall be protected and interlocked so as to prevent mal-

operations and other fault occurrences and to maintain safety during all operation phases.  

Electric protection relays shall be the standard product of an experienced and reliable 

protection relay manufacturer. They shall be of the electronic numerical, tropicalized type 

and be mounted in suitable dust proof and shock-absorbing casings. They shall not be 

affected by external magnetic fields or any other influence (radio, computer, signals, 

impulses, etc.) consistent with the place or method of mounting.  

The protection relays shall be equipped with all necessary auxiliaries such as tripping units, 

time relays, trip circuit monitoring and external local/remote resetting device.  

Pre-warning alarms shall be initiated as early as possible before the protection system trips, 

in order to enable the operators to take precautions. Tripping of a protection system as well 

as the sources of the protective action shall be indicated and recorded as an alarm.  

Unless otherwise required for special purposes, protection relays shall remain in the tripped 

position until the operator resets the relay manually, locally or remotely. The protection and 

auxiliary relays shall be grouped and mounted on plug-in modules or stationary-mounted on 

swing frames with separate plugs and sockets to feature easy replacement and testing. The 

construction shall be sturdy and such that all parts are easily accessible for adjustment. 

Relays installed in switchboards shall be arranged in compartments separated from the 

switchgear.  

Besides the mechanical-operated flag type indicator, all relays shall have sufficient contacts 

and/or auxiliary relay contacts to perform all the tripping, inter-tripping, interlocking, 

indications and alarm functions required. Spare contacts (1 "NO", 1 "NC") shall be provided 
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for later use. The contacts shall be silver-plated or of the seal-in type with the main contacts 

adjustable.  

The relay contact rating shall be for the specified standard voltage and for 200% of the 

nominal passing current. The relay coil shall be able to operate properly at voltage variations 

of -25% to +15%.  

Relays shall be capable of withstanding at least one million operations without any defect.  

Testing of the individual relays shall either be effected by stationary-mounted or portable 

testing devices. 

1.6.5 Cables 

A General  

The Contractor shall perform all relevant design and engineering for power, control, 

measuring and communication cable systems and prepare the cable installation drawings 

comprising cable lists, cable routing, connection diagrams, installation details, etc.;  

All cables shall be the standard product of a competent manufacturer;  

All cables and accessories shall be suitable for full length installation under the specified site 

conditions and shall have the highest thermal and mechanical strength, duly selected for the 

intended purpose. The Contractor shall select the most suitable cable routes and raceways 

ensuring a minimum of interference with other installations. Unless otherwise approved, no 

cable joints will be accepted;  

The maximum continuous current carrying capacity of each individual cable type and cross-

section shall be listed, duly taking into account the site conditions and load reduction factors. 

The conductor cross-section of each cable shall be adequate for carrying the fault currents 

determined by the relevant short-circuit protection device when operating under the specified 

load conditions, without deterioration of the dielectric properties. All the above data together 

with complementary system fault current calculations (if required) shall form part of the 

documents to be supplied by the Contractor;  

Cables running on or nearby hot surfaces shall be of the Copper Sheathed Mineral Insulated 

(MICC), Silicone Rubber Insulated (SRI), or other approved type;  

Cable conductors shall be of annealed, high conductivity copper with the outer sheath or 

serving of PVC. Cables to be laid directly in the ground shall be single-wire or tape 

armoured. Power Cables shall be of XLPE insulation. All other requirement for power cables 

shall be as per Internationally accepted standard, and will be finalized upon approval by 

Employer/Employer's Engineer. 

The PVC used for conductor insulation and cable sheathing shall be of the highest quality, 

heat resisting, flame retardant type.  

The identity of the manufacturer shall be provided throughout the length of the cable by 

embossing the outer sheath with "name of manufacturer - year of manufacture". The letters 

and numerals shall be raised and shall consist of upright block characters. The gap between 

the identification marks shall not be greater than 200 mm.  
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B LV Power Cables  

Power cables shall have either:  

 Four conductors of identical cross-section for three-phase consumers up to 20 kW;  

 Three conductors of identical cross-section for single-phase consumers up to 7 kW 

with one conductor being used for protective earth;  

 Three conductors for all other consumers in which case the connection to the station 

earthing system shall be performed separately;  

 Three conductors of identical cross-section and one conductor of adequate smaller 

or identical cross-section for the neutral, for the power supply to all main and sub 

distribution boards, MCCs.  

All cables shall be selected to withstand without damage the prospective short-circuit current 

in the copper conductor and sheath metal for durations as determined by the next 

coordinated protection device and a maximum voltage drop of 3%. The minimum cross-

section of copper conductors shall be 2.5 mm2.  

Power cables shall be of the extruded solid dielectric insulated type with either PVC or XLPE 

insulation. All conductors shall have colored insulation in accordance with the specified 

phase colors. Alternatively, colored plastic marking sleeves can be used at cable 

terminations.  

C Control Cables  

The control cables shall be of the multicore, PVC-insulated type withstanding without 

deterioration the conditions at the individual locations of installation. Cables for analogue 

signals shall have a common screen of metal tape; cores shall be twisted to pairs.  

The minimum cross-section of each copper wire of the instrumentation and control cables 

shall be as follows:  

 1.5 mm2 for all cables above 60 V service voltage;  

 1.5 mm2 for all cables between local boards/boxes to the individual instruments;  

 1.5 mm2 for all thermocouple compensation leads;  

 0.5 mm2 for all Instrumentation and Control (I&C) multicore cables between local 

boards/boxes and the control room.  

For control and electronic circuits, the minimum cross-sections shall be compatible with the 

power requirements of the individual equipment. In any case, the maximum voltage drop 

between feeder point and consumer shall not exceed 5% at the worst load and temperature 

conditions.  

Multicore cables with more than 7 cores shall have approx. 10% spare cores for future use. 

Multi-conductor cables shall be number-coded and/or color-coded or identified by other 
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suitable means. The color coding or any other identification system shall be shown on the 

circuit and terminal diagrams.  

D Cable Laying  

As appropriate for the various locations, the cables shall be installed in cable ducts, 

raceways, conduits, tray systems, cable trenches or shall be directly laid in the ground.  

Cables running inside buildings or concrete trenches shall be laid on trays. The trays shall 

be of adequate strength and size to carry the specified number of cables, providing approx. 

25% spare capacity. The design of such trays shall include a safety factor to avoid 

permanent distortion when supporting erection staff during cable installation. The trays shall 

be of suitable aluminium alloy or hot-dip galvanised steel standard materials.  

In chemically polluted environments, all trays, supports, ladders, etc., shall be of hot-dip 

galvanised steel elements painted with suitable epoxy-resin paint or provided with a sintered 

coat of suitable material for protection against such chemical environment. Cable trays shall 

normally be of the ladder type consisting of bars with rungs evenly spaced (max. 500 mm) 

according to requirements. Perforated, covered metal trays shall be used in highly polluted 

or otherwise endangered surroundings. All trays shall be rigidly fixed on supporting steel 

structures, masonry or galvanised racks. Cable trays arranged one above the other should 

be at least 300 mm apart in case of power cables and 200 mm in case of control cables.  

Cables to be laid on trays or racks shall be properly fixed or clamped. Supports and racks 

shall be arranged to facilitate removal or replacement of cables.  

Cables branched off from general raceways and directed to the relevant equipment shall be 

suitably protected over their entire length by galvanised steel or heavy-duty rigid or flexible 

PVC conduits sealed at their ends against ingress of water. Conduits shall be fixed on steel 

structures, brickwork or be embedded in concrete floors or walls according to field 

requirements.  

Conduits embedded in concrete or block work shall be of heavy-duty rigid or flexible PVC 

type. Cables to be laid outdoors across roads or in concrete foundations shall run in hard 

PVC plastic pipes buried in the ground in a depth not less than 600 mm or shall run through 

prefabricated concrete ducts in suitable depth.  

The cross-section area of such ducts shall be utilised to 50% only. Pipe ducts shall terminate 

in concrete manholes before entering buildings. Manholes and pulling pits shall be provided 

in suitable intervals to facilitate easy cable installation.  

Cables on brick walls or similar civil structures can be laid in conduits (painted galvanised 

steel conduits within the reach of persons or erection/maintenance devices, PVC conduits in 

other areas) or in pre-fabricated installation channels made of galvanised sheet metal or 

plastic.  

Non-armoured cables shall be properly protected against mechanical damage when leaving 

ducts or covered trenches.  

Fire-partitions shall be provided when cables are passing through different fire zones 

(ceilings, floors, walls, etc.) or when entering cubicles and panels. Cable passages into 

buildings shall be sealed fire- and water-proof. Accessible cable galleries shall have 
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firebarriers at suitable intervals including fire doors, which are normally open and closed 

automatically in case of fire.  

Cables entering watertight structures shall be adequately sealed.  

Cables directly buried in the ground shall be laid as follows:  

 Cable trenches shall be excavated approx. 1100 mm deep; the width shall be 

appropriate to the quantity of cables;  

 Bottom of trenches shall be covered by a 100 mm layer of fine, clean material 

(preferably sand);  

 Cables shall be laid on this layer of fine material (*);  

 Cables shall be covered by a 150 mm layer of fine, clean material (preferably sand);  

 Cable protection tiles shall be laid along the cables;  

 Trench shall be carefully backfilled with excavation material approx. 200 mm high; 

the material shall be properly compacted;  

 Yellow plastic warning tape(s) shall be laid on top of this layer (*);  

 Trench shall be completely backfilled, material compacted and surface reinstated. 

Excess material shall be removed.  

Items marked (*) shall be executed under responsibility of the Electromechanical 

manufacturer while all other items will be covered by the Civil Works remaining supervision 

and responsibility for the proper execution of the work under responsibility of the 

electromechanical manufacturer.  

Minor civil works like slotting or chiselling shall be included under these specifications.  

The manufacturer shall provide in due course, all required information on cable ducts, 

trenches, manholes, block-outs, foundations, etc. to be considered by others.  

Power and control cables shall be adequately spaced. A distance of approx. 300 mm shall 

be kept against other services.  

The Contractor shall be responsible for any damage on civil or steel constructions caused by 

him. He shall be responsible for making good such damage to the satisfaction of the 

involved party.  

The pulling, fixing and termination of cables shall be strictly in accordance with the 

manufacturer's instructions, using the recommended tools and appliances.  

The following shall be observed for cable installation in trenches:  

 Cable trench covers shall be removed in sections, according to the progress of work;  

 Removed covers shall be stored in such a way that they do not create a hazard to 

people or traffic at site;  
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 Cables lying in open trenches for more than two weeks shall be protected against 

sun radiation;  

 Open trenches shall be properly secured by red warning tapes on both sides along 

the trench;  

 Any cover, cable or cable tray having been damaged during installation shall be 

replaced by the responsible sub-Contractor;  

 Cable trenches shall be cleaned from dirt, sand, etc., before closing; 

 Trenches shall be closed as soon as possible.  

E Cable Terminations  

For all terminations of wires and cables, the insulation shall be neatly stripped without 

nicking the strands of the conductors. Cable lugs for power cables shall be of adequate size. 

Cable glands or clamps shall be fitted in all cases to prevent stresses on conductors or 

terminals.  

Terminations of MV and HV cables with insulation readings of less than 100 MΩ (using a 

standard 500 or 1000 V "Megger"), 24 hours after making off, will not be accepted.  

If space allows some cable slack as loop or other suitable form shall be foreseen at a 

convenient place nearby the cable termination points.  

F Tests  

Cables shall be workshop tested in accordance with applicable standards. The minimum 

scope of tests shall include:  

 Dielectric loss factor (Tan Delta) test for 2.25 times rated voltage and constant 

ambient temperature (MV and HV cables only);  

 Dielectric loss factor with increasing temperature (MV and HV cables only);  

 Measurement of conductor resistance at 200C room temperature, the measured 

value shall be adjusted to the actual temperature;  

 Measurement of insulation resistance;  

 Measurement of insulation, bedding and outer sheathing thickness;  

 High voltage impulse test (HV cables only).  

On site, power cables shall be tested as follows:  

 Measurement of insulation resistance (Megger test);  

 HV test (MV and HV cables only);  

 For control cables, the voltage drop of critical lengths shall be measured.  
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1.6.6 Earthing and Lightning Protection System 

A General Requirements  

All electrical devices, enclosures and equipment made of conducting materials shall be 

provided with appropriate earthing terminals. If several devices form part of a larger 

assembly (such as control cabinets, control boards, power distribution boards, etc.), the 

earth conductors shall be interconnected, terminating in earthing terminals at both ends.  

The low voltage distribution network shall be designed as a protective multiple earthing 

system in which the neutral conductor will be earthed at the transformer star point and 

carried along to main and sub-distribution boards and the various earthing systems as 

mentioned below. The metal housing of all equipment shall be connected to this protective 

multiple earthing system. In the event of a short circuit between live parts and earth, the 

resulting resistance of the closed circuit shall cause a fault current activating the appropriate 

protective device.  

B Tests  

For all earthing systems, continuity tests as well as earth resistance tests (as applicable) 

shall be executed. In case the required earthing resistances are not obtained, the Contractor 

shall be obliged to undertake all additional measures without any extra payment, until the 

values are satisfactory.  

1.6.7 Line Components 

A General 

All workmanship for line construction and complete work shall be of the highest class 

throughout and the design dimensions and materials of all parts shall be such that the 

stresses to which they are subjected shall not render them liable to distortion or damage 

under the most severe conditions encountered in service. 

The detailed design shall be such as to facilitate inspection, cleaning, repairs and simplicity 

of operation & maintenance. All apparatus shall be designed to ensure satisfactory operation 

under the atmospheric conditions prevailing in the areas where the line is to be built and 

under such variations of load and voltage as may occur under the working conditions of the 

system.  

The design of all line supports, conductors, insulators and fittings shall be such as to 

minimize the risk of damage in service of any part of the lines. No welding, plugging or filling 

of defective parts shall be carried out without the prior sanction in writing of the Employer. 

Corresponding parts of equipment liable to renewal shall be interchangeable and the 

Contractor will be required to demonstrate this feature to the Employer's satisfaction. 

Field Works shall be scheduled as per work-site availability without the Employer having to 

incur additional cost.  

The Bidder shall provide a comprehensive list of all tools and erection equipment to be used 

in the Works. This list shall include for each tool or equipment model number / type, number 

of years in service, ownership i.e. owned by the Bidder or requires being purchased/hired, 

etc. 
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B Equipment and Material 

All equipment and materials shall be delivered by the Contractor to its designated store area. 

Such material shall be delivered, unloaded and placed in stores in an acceptable manner 

and approved by the Employer or his authorized representative. 

Galvanized Steel tubular poles as indicated in Scope of Supply and as approved by the 

Employer are to be used for the lines. 

Covered Aluminium Conductor Steel Reinforced (ACSR) conductors, specifically DOG to be 

used for 33 kV and 11 kV high tension (HT) lines. 

Aerial Bundled Conductors shall be used for Low Tension lines of specified dimension. 

Galvanised steel materials to be used for fabrication of cross arms, bracing, stay sets, stay 

wires, nut bolts, insulator spindles and earth electrodes. 

C Transportation and Installation of Line Materials 

All line materials regarding the construction of lines are provided by the Contractor and the 

Contractor must transport all materials from its store to respective site store, established by 

the Contractor, which includes loading and unloading of materials. 

The Contractor must establish the site store at each respective site and transport all the 

materials from site store to the respective construction site. The site store must be well-

managed and accounts must be kept properly. 

The contractor must have following tools and equipment in the given numbers for the 

execution of the contract: 

S.N. Equipment Type and Characteristics Minimum Number required 

1. 5kV Megger 1 

2. Multimeter 1 

3. Hand Vice (Wire Tensioner) for ACSR 

Conductor 

2 

4. Hydraulic Crimping Tools for mid span 

jointing sleeves for ACSR Conductor 

1 

All works described herein and other works necessary to complete the job for proper 

coordination and operation, even if not stated, shall be within the scope of the Contractor’s 

work and the cost of such works shall be considered to be included in the bid price.  

Coordination of the supply and installation of lines with other works related to other 

contractor shall be the responsibility of the Contractor. The Employer will furnish the 

information needed to coordinate the supply and installation of line works. The Contractor 

shall have adequate manpower to complete the work within the scheduled time. 

1.6.8 Oil and Compound 

A Insulating Oil and Compound  

The first filling of lubrication oil, insulating oil or compound for any equipment requiring such 

media shall provide under this contract.  
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Oil and compound shall comply with the latest approved appropriate standards and shall be 

delivered in strong, hermetically sealed new drums.  

B Oil or Compounded filled Chambers  

All joints of oil or compound filled chambers, other than those, which have to be broken, are 

to be welded, and care is to be taken to ensure that the chambers are oil-tight. Defective 

welded joints shall not be caulked but be re-welded.  

Suitable provision shall be made for the expansion of the filling medium in oil or compound 

filled chambers and the chambers shall be designed to avoid trapping of air or gases during 

the filling process.  

All wiring in the vicinity of oil-filled chambers shall have oil-resisting insulation of approved 

quality.  

C Oil Level Indicators  

Oil level indicators of approved design shall be fitted to all oil containers clearly visible from 

normal access levels. The indicators shall show the level at all temperatures likely to be 

experienced in service and shall be marked with the normal level at rated ambient 

temperature.  

1.6.9 Labels and Nameplates 

A General  

All equipment and apparatus there on shall be clearly labelled in an approved manner. The 

proposed material of the labels, size, exact label lettering as well as proposals for the 

arrangement of the labels shall be submitted to the Employer for approval.  

The text is to be written in both English and Nepali (Vernacular language) and the translated 

text in Nepali is to appear above or to the right of the text in the Contract Language. The 

translations in the local language and label inscriptions shall be submitted for approval. 

A laminated text on wooden board shall be held on every major electrical equipment 

(transformer, Load Break Switch, 11 kV feeders and tap off points, etc.), with a heading and 

a paragraph regarding the function of the equipment in Nepali. 

The text shall contain a heading and a paragraph regarding the function of the equipment in 

Nepali.  

Labels using adhesive backed plastic materials will not be permitted.  

B Equipment Labels and Instruction Plates  

Labels written in the contract language shall be provided for all instruments, relays, control 

switches, push buttons, indication lights, breakers, etc. No label is required if the function is 

indicated on the device. The label shall be fixed close to the devices in such a way that easy 

identification is possible. Fixing on the dial glass of instruments will not be accepted. The 

wording shall be the same as used in the engineering documents.  

Asset Identification numbers shall clearly define mechanical and electrical equipment and 

the ID number engraved on labels of appropriate size shall be fixed to such equipment.  



Section 6: Employer’s Requirements  6-B-1-57 

Re-Tender No.: ICB-DCSD-2078/79-DSUEP-AIIB-W5              Procurement of Plant                        Single-Stage: Two-Envelope 

Labels shall be made of anodised aluminium or other approved material with black engraved 

inscriptions, arranged at the top section of the units. Manufacturer's trade labels shall, if 

desired, appear in the bottom section of the units.  

Equipment inside cubicles, panels, boxes, etc., shall be properly labelled with their item 

number. This number shall be the same as indicated in the associated documents (wiring 

diagrams, equipment list, etc.).  

C Warning Labels  

Warning labels shall be made of synthetic resin with letters engraved in the contract and 

local language.  

Details are stated in the Technical Specifications or will be fixed at a later date.  

D Labels for Conduits  

The material shall be non-corroding and the description embossed with 4 mm letters/figures.  

E Labels for Cables  

Each completely installed cable shall have permanently attached to each end and at 

intermediate positions non-corroding labels detailing identification number of the cable, 

voltage and conductor size. The cable identification numbers shall comply with those stated 

in the cable lists.  

F Rating Plates  

Equipment (machines, transformers, etc.) rating plates and other technical data/informative 

plates shall either be of the enamelled type or be of stainless steel suitably protected after 

engraving with a transparent paint resistant to aggressive atmosphere and solar radiation.  

G Single Line Diagrams  

Each switchgear room shall be furnished with a copy of the final as-built single-line diagram 

detailing all electrical data and denominations, separate for each individual switchgear / 

distribution board/MCC, placed under glass and frame/wall mounted at an approved 

location.  

H Key System for Electric Boards  

Key interlocked switches shall be provided with Yale or other approved locks for locking in 

the neutral position. Similar locks shall be provided for selector switches for locking the 

switches in any of the positions.  

The locks or padlocks shall be coordinated with an overall key system for the different 

applications and shall be supplied with a minimum number of three keys. A key cabinet in 

the control room shall be provided for collecting and storing the keys.  

The key system shall employ master keys to override the individual keys. Each key shall 

have an identification label fixed above the key hanging hook inside the cabinet. Cabinet 

door keys shall be handled in a similar manner. 
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1.6.10 Fasteners 

All bolts, screws, anchor bolts, with sleeves, nuts, washers, locking devices, etc., required 

for all equipment of this Contract shall be supplied.  

All bolts, studs, screws, nuts, and washers shall be according to the ISO system unless 

other standards will be considered for specific applications. Threads shall be metric. The 

Contractor shall indicate the extent to which other standards are proposed. Bolts and nuts 

shall be hexagonal or socket headed. Sizes smaller than 4 mm shall be used only for 

instrument and relay internal connections.  

Where mild steel bolts and nuts are used, they shall be of the precision cold forged washer 

faced type if commercially available in the size required. Alternatively, approved hot forged 

bolts and nuts, machined so that the undersides of bolt head and nut are faced and parallel 

to one another when assembled, may be used. In the latter case, a suitable fillet shall be 

machined between the bolt head and shaft. All parts, other than structural steel work, bolted 

together, shall be spot faced on the back to ensure that nuts and bolt heads bed down 

satisfactorily. Bolts machined from bar stock shall not be used without approval of the 

Employer.  

All bolting material shall be adequately treated against corrosion before dispatch from the 

workshop. Mild steel nuts and bolts shall be zinc or cadmium plated. All threads shall be 

greased carefully during installation except where otherwise specified. Split pins or other 

approved locking devices generally shall be provided for nuts which may become loose due 

to vibration, etc.  

All bolts, nuts, screws and other devices used to fix, clamp or adjust any parts which are:  

 Exposed to water or high humidity, or  

 Subjected to frequent adjustment or frequent removal, shall be of corrosion- resistant 

steel or bronze.  

Bolts and nuts shall be of different grades of stainless steel.  

To minimize the probability of cold welding between mating surfaces of bolts and nuts, 

dissimilar materials as close as possible to each other in the galvanic series, or lubricants 

shall be used.  

All bolts or studs which will be subject to high stress and/or temperature shall be of approved 

high tensile material with nuts of approved material. All bolts and studs larger than 36 mm in 

diameter, which are not accessible for tightening, and loosening by commercially available 

pneumatic impact wrenches shall be drilled for heaters or shall have an extension for 

pretensioning with hydraulic tools.  

Washers shall be provided under bolt heads and nuts unless otherwise approved by the 

Employer. All ferrous nuts and bolts on Works items where dismantling may be required 

during the life of the Works shall have their threads coated with an approved anti-seize 

compound.  

When in position, all bolts or studs shall project through the corresponding nuts by at least 

one thread, but this projection shall not exceed three threads, unless more length is required 
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for adjustment. All nuts and set screws shall be securely fastened, to prevent loosening due 

to vibrations, using spring washers, lock nuts, split pins, self-locking inserts or "Loctite" as 

appropriate for the purpose and material used.  

The Contractor shall supply the net quantities plus 5 % of all permanent bolts, screws and 

other similar items and materials required for installation at the Site. Any such rivets, bolts, 

screws, etc., which are surplus after the installation of the Works has been completed shall 

become spare parts and shall be wrapped, marked and handed over to the 

Employer/Engineer.  

1.6.11 Instrumentation Equipment 

A Design Criteria 

i General  

The general requirements for electrical equipment shall be considered for Instrumentation 

equipment. Special reference is made to cabling, wiring and labelling.  

All components shall be of an approved and reliable type and design. The highest extent of 

uniformity and interchangeability shall be reached. The design shall facilitate easy repair and 

maintenance of the components.  

The equipment shall be pre-assembled to the highest extent in the contractor's or 

subcontractor's workshop, e.g., shop welding of thermometer wells and other connections, 

wiring of boards, desks, etc., including internal wiring and installation of devices shall be 

carried out. Fragile instruments shall be removed for transportation to site.  

All components shall be suitable for continuous operation under site conditions and 

compatible with other equipment. Materials for instrumentation and control equipment, 

including piping material, which is exposed to the measured media, shall be selected 

accordingly.  

All instrumentation and control functions shall be shown on the piping and instrumentation 

diagrams. The symbols to be used shall be in accordance with ISO standard. The 

identification system (tag numbers) shall be in accordance with the plant identification 

system, which is subject to approval by the employer. All measurements and alarms shall be 

listed in I/O lists of a standard form subject to approval. For remote controls, a schedule of 

interlocks shall be provided. The features of automatic controls shall be shown in block 

diagrams.  

All local indicating instruments and test connections shall be included in the respective 

equipment as integral part. Such equipment include distribution transformers, load break 

switches. Such system shall be suitable to transmit the information of current, voltage, power 

factor, transformer oil temperature, THD and additional details as required by the Client to 

the Regional Control Centre via, GSM or any means approved by the Client. 

The scope of local indicating instruments and test connections shall enable the operator to 

properly survey the equipment and shall also allow to adequately carrying out all acceptance 

and other tests.  

ii Standards  
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In case, the contractor intends to apply standards and regulations other than those specified, 

he shall provide the employer with four (4) sets of such documents, which shall be complete, 

unabridged and written in the contract language.  

iii Sizes of Measuring Instruments  

Meters, instruments and recorders shall be of standard size and selected to guarantee 

unique appearance of control panels, control desks, etc. The front glasses shall be of the 

anti-glare type. The scales shall be 90° or 240° type.  

 The indicating instruments and recorders shall have the following or similar sizes:  

 Indicators on local control panels 72 × 72 mm or MV and LV switchgear 144 × 72 

mm;  

 Indicators on vertical sections of control desks in control room 96 × 48 mm or and on 

rectifier or converter panels 96 × 96 mm;  

 Indicators on horizontal parts of control desks in control room 48 × 48 mm;  

 Indicators on control panels in control room 72×72 mm or 144×72 mm or 144×144 

mm or 96×48 mm when incorporated in mimic diagrams;  

 Recorders144×144 mm (for line and 6-point recorders) 288×288 mm (for 12-point 

recorders);  

 Pressure gauges and other dial type instruments (local) preferably 100 or 160mm 

diameter.  

The control switches, adjusters, etc. installed on panels and desks shall harmonise with the 

selected indicator sizes.  

iv  Special Local Conditions  

If the prevailing local conditions require special measures, the following shall be observed:  

 Local indicators shall be of stainless steel;  

 External bolts and screws shall be of non-corrosive material;  

 Outdoor Instrumentation and Control (I &C) equipment, exposed to sun, shall be 

protected against direct sun radiation. This may be achieved by protective 

enclosures, sun shields, etc.;  

 Multi-core I&C cables installed outside the buildings shall be completely protected by 

means of closed cable trays, flexible conduits, etc. The individual cables from the 

terminal boxes to the instruments shall be protected as far as practicable.  
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B Tests 

The single components and pre-erected assemblies shall undergo functional and routine 

tests in the contractor's or sub-contractor's workshop. The ready mounted control and 

supervisory system shall undergo functional tests on site prior to commissioning of the lines.  

Calibration tests shall be made on important pressure gauges and other instruments as 

required by the employer.  

C Temperature Measurements  

All wells for capillary type thermometers, resistance temperature sensors and thermocouples 

shall be of the weld-in type. Wells for thermometers and temperature sensors of the screw-in 

type shall be restricted to measuring points for lubrication oil, and to such measuring points 

where welding is not suitable, e.g. at cast iron parts. Shop-welded thermometer wells shall 

be covered by screw caps for protection during transportation and erection.  

Resistance thermometers and thermocouples shall be equipped with water-proof connection 

heads. Thermometer design shall be such that the connection heads do not get warmer than 

80°C and the measuring inserts are easily exchangeable.  

The temperature sensors shall be selected in such a way as to minimise the number of 

different spare inserts.  

Resistance thermometers shall generally be of type Pt 100 or Ni 1000. Double resistance 

thermometers (with two resistors in one insert) should be avoided.  

Temperatures to be recorded shall be measured by means of resistance thermometers or 

thermocouples, which can directly be connected with the recorders.  

The use of dial-type contact thermometers shall be restricted to bearing metal, cooling water 

and oil temperature measuring. In all other cases, thermocouples or resistance 

thermometers and electric contact modules (monitors) shall be used. Glass thermometers or 

similar will not be accepted as contact thermometers.  

Mercury type measuring and switching devices are not permitted.  

D Level Measurements  

The liquid level measurements in reservoirs and tanks with atmospheric pressure shall be 

made by means of pressure transmitter either of the mercury-less-type, by displacement 

type transmitters or float-disc-transmitters. The errors shall not exceed ±1.0% of the total 

measuring range. Level switches shall be of the externally mounted float or displacer 

operated type. The switch shall be of packless construction; there shall be a minimum of 

moving parts.  

E Electrical Measurements  

All Electrical instruments shall be of flush mounted design, dust and moisture-proof. 

Ammeters and voltmeters for AC systems shall have moving iron system of not less than 

accuracy class 1.5 for connection to the secondary side of instrument transformers. DC 

measuring instruments shall have moving coil systems of same accuracy. Wattmeter shall 

have electro-dynamic measuring mechanisms or alternatively a moving coil mechanism if 

fed by transmitters. Wattmeter shall be suitable for unbalanced systems.  
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All indicating instruments shall generally withstand without damage a continuous overload of 

20% referred to the rated output value of the corresponding instrument transformers. 

Ammeters shall not be damaged by fault currents within the rating and fault duration time of 

the associated switchgear via the primaries of their corresponding instrument transformers.  

All instruments and apparatus shall be capable of carrying their full load currents without 

undue heating. All instruments and apparatus shall be rear connected, and the enclosures 

shall be earthed. Means shall be provided for zero adjustment of instruments without 

dismantling.  

All voltage circuits to instruments shall be protected by fuses in the unearthed phases of the 

circuit, installed as close as practicable to the instrument transformer terminals, or, where 

instruments are direct-connected, as close as practicable to the main connection. All power 

factor indicators shall have the star point of their current coils brought out to a separate 

terminal which shall be connected to the star point of the current transformer secondary 

windings.  

When more than one measured value is indicated on the same instrument, a measuring 

point selector switch shall be provided next to the instrument and shall be engraved with a 

legend specifying each selected measuring point.  

All instruments shall be of the flush mounting type and shall be fitted with non-reflecting 

glass and shall comply in every respect with the requirements of IEC 60051. Except for 

instruments employed for plant performance tests, all instruments shall have an accuracy 

class 1.5.  

Scales shall be arranged in such a way that the normal working indication is between 5075% 

of full-scale reading permitting an accurate reading.  

Instrument scales shall be subject to approval by the employer. All instruments mounted on 

the same panel shall be of same style and appearance.  

Energy metering equipment shall be of the electronic, programmable type according to IEC 

62053. The casings shall be dust and moisture proof and shall fit into the boards to permit 

reading without opening the corresponding front door.  

Energy metering equipment shall be suitable to be connected to the station control system 

via bus.  

F Positions Measurements  

Position transmitters of the potentiometer type will not be accepted. Inductive or capacitive 

type shall be provided.  

G Contact Devices  

Contacts of level switches, temperature switches, limit switches, and of all other devices 

shall be of the snap action type Single Pole Double Throw. Contact devices for interlocking 

systems shall be separate i.e. contact devices serving commonly for interlocking and other 

purposes will not be accepted.  
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H Protection System 

Electrical/mechanical protection and interlocking systems shall be provided for all plant 

components and individual systems to ensure safe and reliable plant operation and to limit 

harm and damage to personnel and equipment to an utmost possible extent.  

The primary functions of these facilities shall be to prevent mal-operation, to disconnect 

selectively faulty sections of the systems prior to influence or damage other equipment, and 

to maintain operation of systems as far as possible.  

I Cabling 

All power and control cables for the instrumentation and control systems shall comply with 

this General Specification.  

Shielded cables shall be provided, where required.  

Fibre optical cables and co-axial cables (ADSS) shall be in compliance with the Technical 

Specification. 

1.7 Inspection and Tests 

1.7.1 General Remarks 

The whole of the works, i.e., all materials, elements, aggregates, apparatuses, etc. called for 

in the Technical Specifications of each lot, while in the process of: (i) manufacture, (ii) 

erection, and (iii) completion shall be subject to such tests and inspections as required by 

pertinent standards, as may be the standard practice of the manufacturer and as deemed 

necessary by the employer to prove compliance with the requirements of the specifications.  

Approval of assemblies, tests, inspections, related procedures, etc. and acceptance of 

pertinent test and inspection certificates, or waiving of inspections or tests, shall in no way 

relieve the contractor of his contractual obligations for furnishing the works in accordance 

with the provisions of the specifications.  

The Contractor shall be responsible for the conduct of all inspections and tests required to 

demonstrate during manufacture and on completion that the equipment complies with the 

requirements of the specifications. The cost associated with all such inspections and tests 

shall be borne by the Contractor himself.  

The contractor shall prepare an inspection and test program including all tests during and 

after manufacture (except for stock material) which shall form part of the contract, and which 

shall describe the inspections and tests for each major component and item. Such 

inspections will be performed by the employer.  

Such program shall include a sufficiently detailed manufacturing schedule with all expected 

dates of inspections and tests, a description of each inspection or test (including the method 

used) to be performed and the applicable standards. Where the contractor's acceptance 

standards are proposed, copies of it shall be provided for judgment and approval by the 

employer.  

This program and the related schedule shall be updated by the contractor at two (2) months 

intervals with clear indication of possibly revised inspection and test dates.  
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The first submission of such schedule shall be affected not later than forty-five (45) days 

after the date of commencement.  

Written notice of the exact date, time and place of inspection and test to be attended by the 

employer, as well as all other necessary information shall be given to the employer in writing 

not later than fifteen (15) days prior to the date of any such inspection and test. It shall also 

be understood that the contractor (or his sub-contractor) will arrange all facilities for proper 

and timely execution of the inspection and tests to the employer.  

Free unrestricted access to the contractor's factory and shops (including to those of his 

subcontractors') shall be granted to the employer also and upon reasonable notice by the 

employer if deemed necessary by same for additional witnessing of assembly work or 

inspections and tests.  

Should an agreed inspection not be carried out as proposed because of lack of preparation, 

obvious negligence, or material and/or equipment being presented in a state which is clearly 

not acceptable, such an inspection shall be repeated. The costs for repeated inspections 

shall be fully borne by the contractor.  

The Contractor shall organize all shop tests and inspections, which shall be witnessed by the 

employer or employer’s engineer in such a manner that the total number of these shall not 

exceed a number to be agreed-on in the contract. For additional tests, which could have 

more properly scheduled all costs, shall be borne by the Contractor.  

Inspection and testing of the equipment shall include all inspections, test checks, 

procedures, etc., as required to ensure that the equipment supplied meets the requirements 

of the specifications.  

They shall comprise, but not be limited to:  

- Chemical analysis of materials;  

- Destructive and non-destructive tests of materials;  

- Checks and examinations of welds;  

- Checks of fits and assemblies;  

- Dimensional checks;  

- Inspection of paints and coatings (thickness, porosity and adhesion);  

- Hydrostatic pressure and tightness tests (if applicable);  

- Electrical tests;  

- Running tests (including measurements of sound levels);  

- Functional tests;  

- Performance tests;  

- Load and overload tests;  
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- Acceptance tests;  

- Type tests.  

The technique, equipment and instrumentation to be used for these tests, checks, 

inspections, examinations, etc. shall be in accordance with the pertinent and internationally 

accepted standards, rules or codes, in particular those mentioned in the specification.  

If in the employer's opinion instruments, apparatus, devices, etc., used by the contractor (or 

his sub-contractor) need calibration or re-calibration, then such instruments, apparatuses, 

devices, etc., shall be calibrated at the contractor's cost by an independent authority or 

institute subject to approval by the employer.  

In addition to the provisions established in the General and Particular Conditions of Contract, 

regarding general procedures of inspections and tests, terms, definitions and time schedules 

of inspections and tests, the following stipulations shall apply.  

1.7.2 Workshop Inspections and Tests 

As far as practicable, quality of materials, workmanship and performance of all items of the 

work and equipment to be furnished under this contract shall be inspected at the places of 

manufacture.  

Where the contractor desires to use stock material, not manufactured specifically for the 

work, satisfactory evidence shall be submitted that such material conforms to the 

requirements of the contract. Tests on these materials may be waived.  

Arrangements shall be made for expediting the shop inspection by having all shop 

assemblies or pieces covering a single shipment ready at one time. Any painting work as 

well as transport to the site of the equipment shall not be started before the approval of the 

employer has been obtained.  

A Material Tests  

Unless otherwise specified, the quality of materials shall generally be verified by:  

 Chemical analysis,  

 Mechanical tests (Yield point, Tensile strength, Elongation, Notch impact strength, 

etc.),  

 Welding tests (Welding procedure, Welding material, Welding tensile strength, 

Welding bend test, Welding reversed bend test, etc.),  

 Electrical tests (Voltage, Losses, Tan delta, Insulation, Magnetic properties etc.).  

Certified mill test reports of plates will be acceptable when they comply with the 

requirements. Test specimen and samples for analysis shall be plainly marked to indicate 

the materials they represent.  

Casting and forging shall be tested in the rough state in order to detect flaws in good time 

thus avoiding delays. Magnetic particle inspection of important castings shall cover the 

whole surface of the castings. Further tests can be conducted after partial machining.  
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B Checking of Dimensions  

The dimensions, especially the clearances and fits (ISO recommendation R286) which are 

essential for operation and efficiency, shall be carefully checked in an approved manner, 

such as:  

 Fits and clearances of gates, bearings,  etc.;  

 Dimensions of couplings or connections for assembly with other deliveries from the 

contractor, sub-contractors or other contractors.  

C Workshop Assembly  

Equipment shall be shop assembled to a status sufficient to prove that the design and 

workmanship have been executed in accordance with the specifications, that the supply is 

complete and that no work remains to be done at site, which reasonably can or should be 

done in the workshop.  

In addition, in order to minimize site works and possible problems, the contractor shall 

preassemble, in the workshops, all assemblies, subassemblies and pieces of equipment 

which may be preassembled and which require a precise fit for field erection. This procedure 

shall be followed even if components are made by different manufacturers in different 

workshop and therefore the contractor shall be responsible to timely schedule and 

coordinate all necessary works.  

Shop preassembly shall be done after all shop welding and necessary finishing has been 

completed.  

All the workshop preassemblies shall be witnessed by the Employer/Employer's Engineer 

and programmes of shop preassembly shall be timely submitted for approval.  

Where applicable, each item of the equipment shall be assembled completely prior to 

painting.  

D Functional Tests  

Functional tests shall be defined as tests of the function of assemblies, sub-assemblies or 

parts of the equipment under no load conditions. Functional tests shall be performed on all 

equipment prior to the execution of operational tests.  

E Operational Tests  

As far as practicable, operational tests shall be carried out on all equipment, simulating 

operating conditions.  

Parts to be delivered by sub-suppliers shall be tested either at the premises of the sub-

supplier or of the contractor, as agreed by the employer.  

Before testing, the contractor shall submit a notice containing full information on the tests 

with detailed tables or graphs on the latest edition of the characteristic values of the 

equipment to be tested and on the test facilities and equipment.  

Testing of the electrical equipment shall be performed in accordance with applicable 

standards; the tests shall include but not be limited to testing of insulation, temperature rise, 

loading, overloading and losses.  
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Operational tests of equipment shall include tests under nominal load and overload 

conditions.  

F Electrical Tests  

Electrical equipment shall be tested in accordance with applicable standards and agreed test 

programs and procedures.  

G Type Tests  

Upon request by the employer, the contractor shall submit complete type test reports, as 

defined by the pertinent standards, for all major or important apparatus, equipment or 

devices. These test reports shall show that such tests have been successfully performed on 

equivalent apparatus, equipment or devices, appropriately witnessed by an independent 

institution.  

If the employer shall find the incomplete or inconsistent with the provisions of the contract, 

the employer shall be entitled to ask the contractor, at the contractor's expense, to carry out 

any of the type tests required in order to prove compliance with the requirements of the 

contract.  

In particular, it must be proven by type tests that all dielectric, thermal and dynamic short 

circuit stresses as specified in the contract will be met, that the permitted temperature rises 

will not be exceeded and that the required life times can be achieved.  

The test results obtained on equivalent equipment shall be a confirmation of computer 

calculations if the Contractor wants to use calculations for proving of the guaranteed 

parameters of the equipment to be supplied.  

In addition to that, the following equipment, apparatus and items shall be tested for lines and 

results provided accordingly. 

 Towers – All tower types, to be used for the 11 kV Line, if essential, need to be 

tested or the Contractor shall produce test certificates for same tower. 

 Poles – All poles types, to be used for the 11kV and LT Lines need to be tested. 

H Random Sample Tests  

These are tests, which are being carried out on random samples of a lot of equipment, parts 

or material. Choosing of the samples to be tested will be done by the employer and the 

complete lot of equipment, parts etc. shall be presented for this purpose. The number of 

samples taken will be either at the discretion of the employer, particularly for small lots, or 

shall conform to the generally accepted rules and standards of statistical testing.  

The whole lot of which the samples have been taken shall be considered satisfactorily if 

none of the samples tested has failed. Should one only of the samples fail, even only in one 

test, the following shall apply:  

 Small lots:  All pieces shall be fully tested.  

 Large lots:  A second set of samples, identical in number to the first one, shall be 

chosen and tested. If this set will pass all tests satisfactorily, the lot shall be 
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considered to be accepted. If again one or more samples will fail in one or more 

tests, either the whole lot shall be rejected or all pieces of the lot shall be fully rested 

individually. The decision of which of the two alternatives to follow shall be with the 

employer.  

Pieces of lots which have been declared non-acceptable and samples which have failed in 

test must be marked immediately and must not be presented for test again.  

1.7.3 Factory Acceptance Tests (FATs)  

FAT shall be performed on equipment and plants in compliance with the Particular 

Conditions of Contract, the Standard and Technical Specifications, the applicable standards 

and regulations and the contractor’s Quality Assurance Program.  

The contractor shall submit detailed FAT programs, procedures and schedules, subject to 

approval by the employer.  

At least the FAT of the following equipment will be witnessed by the Employer.  

Electrical Equipment:  

 11 kV switchgear,  

 Distribution transformers 

 11 kV equipment,  

 LT switchgear,  

 HT and LT cable system, 

 Electrical protection systems, 

 Instrumentation systems,  

 Communication and security systems, if present 

 ACSR Conductors, 

 Pole. 

 Insulators, hardware and fittings 

The employer will designate the required technical personnel to participate in FAT. The 

required arrangement will be made by the employer.  

Reference is made with respect to details of the facilities, services and items to be provided 

to these representatives.  

At the test place, the contractor shall make available all relevant standards and regulations.  
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1.7.4 Site Tests 

During erection, commissioning and trial operation, the contractor shall perform at suitable 

intervals all inspections and tests in the presence of the employer in order to prove the 

orderly execution of the works in accordance with the contract.  

Unless otherwise specified, all costs and associated charges for testing at site shall be borne 

by the contractor. This includes properly calibrated measuring devices and pertinent 

accessories, which shall be made available by the contractor for the entire duration of the 

tests. The contractor shall delegate his experts to perform these tests at site.  

The employer reserves the right to have re-calibrated the contractor’s instruments, to be 

used or having been used for any tests, by an independent, officially acknowledged 

institution at the contractor’s expenses.  

Special tests to be performed at site are specified in the corresponding section of the 

Technical Specifications.  

The Contractor’s testing at site shall be complete in every respect to prove the successful 

performance and operation of all the works and equipment to be supplied and installed 

under this contract.  

In case of disagreement between the employer and the contractor on the test results, an 

independent expert shall be appointed to whom both parties shall agree. If no amicable 

settlement can be reached, the arbitration clause of the Conditions of Contract shall be 

applied.  

For the procedures of inspections and tests at site, commissioning, trial operation, 

acceptance tests, reports and notice to the employer reference is made to the General and 

Particular Conditions of Contract.  

The contractor shall prepare and submit for the employer's approval complete site test 

procedures and test forms for each test required by the contract and to be witnessed by the 

employer. Such approval must have been obtained at least one week before the start of 

such testing and it is suggested that the corresponding submission be given to the employer 

at least three weeks earlier. The contractor shall bear all costs resulting from non-

compliance with this requirement.  

A Commissioning and Trial Operation  

Immediately upon termination of commissioning of a part or section of the permanent 

equipment which can operate as an independent unit a "Certificate of Fulfilment of 

Conditions of Commissioning" shall be issued by the employer.  

This document shall be signed by an authorized representative of the Employer and the 

contractor.  

This certificate shall state:  

 The supplier of the equipment concerned,  

 The quantity and type of equipment concerned,  

 The conditions of commissioning,  
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 The names of the participants,  

 The date of commencement of trial operation, 

 The list of minor defects, if any.  

After the contractor has notified the employer that the plant is ready for the service, the plant 

may be required to operate at nominal rated output for 72 hours. Thereafter, it shall be 

required to operate under the operating conditions of the station and within the limits of 

specified output as may be convenient for the employer, without failure or interruption of any 

kind, resulting from defect of the plant supplied under the contract, for a period of one 

calendar month.  

During this trial operation, the plant will be operated by the employer’s personnel with the 

responsibility and the assistance of the contractor. The contractor may require minor 

adjustments to be carried out during the trial operation.  

If any failure or interruption occurs in any part of the plant due to, or arising from faulty 

design, materials or workmanship, sufficient to prevent full use of the plant, the trial 

operation for one month is to recommence after the contractor has remedied the cause of 

defect. The onus of proving that any defect is due to causes other than those referred to 

above shall lie with the contractor.  

During the trial operation, the contractor shall make familiar the employer's personnel with 

the properties, the operation and maintenance of the equipment and its auxiliaries to such 

extent that thereafter the duties can be assigned to the trained personnel.  

The contractor shall not withdraw his personnel from this training without the consent of the 

employer. In case this period of training should last longer than the agreed period for the trial 

operation, the contractor shall be paid accordingly upon mutual agreement.  

If any defects or irregularities affecting the safety or reliability of the plant should arise during 

the trial operation, the trial operation shall be interrupted and started again after such defects 

or irregularities have been corrected by the contractor.  

B Acceptance  

The acceptance of any part or section of the permanent equipment which can operate as an 

independent unit shall be performed in accordance with the standards and regulations 

following the test procedure agreed upon between the employer and the contractor.  

Immediately upon termination of any such acceptance of a part or section of the permanent 

equipment, a "Protocol of Acceptance" shall be issued by the employer.  

This document shall be signed by an authorized representative of the Employer and the 

contractor and shall form an integral part of the later "Certificate of Completion".  

This "Protocol" shall state:  

 The date of acceptance,  

 The quantity and type of equipment concerned,  
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 Statement of all minor defects and/or irregularities, which have to be corrected by the 

contractor,  

 Confirmation that the guaranteed data have been proven,  

 Confirmation that all contractual documents have been submitted,  

 Confirmation that the employer's personnel has been familiarized with the equipment 

and that they will be able to operate and maintain the equipment.  

If any test for the verification of the guaranteed data could not be performed for operational 

reasons beyond the contractor's responsibility, this part of the acceptance shall be stated in 

the "Protocol of Acceptance" and be postponed for a mutually agreed period.  

C Performance and Efficiency Tests  

After the satisfactory completion of a trial operation, any specified official performance and 

efficiency tests of the plant shall be carried out. Similarly, any other tests shall be performed, 

which the employer consider necessary to demonstrate that the plant is in accordance with 

the specification requirements and the guaranteed characteristics.  

If any equipment is not meeting the guaranteed performance and adequate opportunity for 

correction has been provided, the guarantee penalties shall be applied as specified.  

D Report on Tests  

Within one month of completion of the trial operation, the contractor shall submit in triplicate 

a draft report on works and site tests in two sections. All tests shall be described in detail 

and shall be accompanied by all the relevant tables, charts and graphs, etc. The draft shall 

be revised until it shall contain a comprehensive record of all settings and final adjustments 

made during the commissioning of the plant.  

After the final approval of drafts, the final document shall be issued in the general style and 

format of the Operation and Maintenance (O&M) manuals.  

E Final Inspection  

Immediately prior to completion of the maintenance period, the employer reserves the right 

to request the contractor to open up the whole or any part of the plant for inspection. The 

employer will provide the labour for this task to work under the direct supervision of the 

contractor. The cost of the supervision and of making good any defects uncovered will be to 

the cost of the contractor.  

1.7.5 Tests Certificates 

Three (3) sets of all test records, test certificates, performance curves, tables, etc., of all 

inspections and tests, whether or not attended by the employer shall be supplied soonest 

after performance of each inspection or test. After completion of all testing, one (1) 

information in electronic form (DVD or CD) containing all of the above-mentioned documents 

shall be supplied.  

All test certificates shall be endorsed with sufficient information for identification of the 

equipment and material to which the certificates refer.  
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In addition, the following references shall be entered in the top right-hand order:  

 Employer's name,  

 Project title and lot/chapter of specification,  

 Plant name,  

 Number of contractor's reference drawings,   

 Date.  

1.7.6 Participation of the Employer 

Engineers and technicians from the Employer shall witness selected factory tests. All the 

cost shall be borne by the Employer for the FAT.  

1.8 Transport and Installation 

1.8.1 General 

Shipping, transportation, loading, storage, erection and test running shall be performed by or 

under the responsible direction of the Contractor. An appropriate period for transportation 

shall be considered.  

The general co-ordination of storage and erection work as well as the civil engineering work 

under the different lots on site will be done by the Engineer. The delivery dates, 

transportation and erection periods indicated in the Contract Documents shall be strictly 

adhered to. Changes, which are unavoidable or necessary, will be regulated in accordance 

with the stipulations laid down in the General Conditions. All parts of the plant shall be 

protected and insured from the time of manufacturing until commissioning against damage of 

any kind at the Contractor's expense. Parts which are damaged during transport, storage 

and erection or trial operation shall be replaced at the Contractor's expense.  

1.8.2 Packing 

The Contractor shall prepare all equipment, devices and materials for shipment to protect 

them from damage in transit, and shall be responsible for and make good all damages due 

to improper preparations, loading or shipment. After the workshop assembly and prior to 

dismantling for shipment to the Site, all items of machinery and equipment shall be carefully 

marked to facilitate site erection.  

All packages shall be marked as specified and approved by the Employer.  

If marking tags have to be used on bundled structural material, the tags shall be made of 

metal and clamped flat to each bundle. Paper or cloth tags are not acceptable.  

Packages shall be marked on all four sides with arrows pointing to the top.  

Fragile or perishable materials shall be marked with the appropriate symbol, i.e., 

"FRAGILE", "HANDLE WITH CARE", "COOL STORAGE" and "REEFER STORAGE" 

and "USE NO HOOKS".  
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When required due to length or unbalanced weight, containers or pieces shall have centre of 

balance indicated by painted stripe extending upward on each side with wording "CENTRE 

OF BALANCE".  

Sling marks shall be shown as required.  

Fabricated sections of structures and equipment shall have their respective piece marks 

permanently stamped into the piece to a minimum depth of 1.0 mm and the stamped areas 

painted with corrosion protective paint of a different color to the base color. Characters shall 

be at least 10 mm high.  

On vehicles, unboxed earth moving equipment or materials handling equipment, etc., the 

markings may be shown on a notice  

Suitably fastened to the windshield etc.  

These shipping marks are separate from and not to be confused with vehicle or equipment 

color requirements and equipment identification numbers.  

Dismantling shall be done into convenient sections, so that the weights and sizes are 

suitable for transport to Site and handling on the Site under the special conditions of the 

Project.  

All individual pieces shall be marked with the correct designation shown on the Contractor's 

detailed drawings and other documents (packing lists, spare part lists in Operating and 

Maintenance Manuals, etc.).  

Marking shall be done preferably by punching the marks into the metal before painting, 

galvanising, etc., and shall be clearly legible after painting, galvanising etc. In labelling, the 

Contractor shall endeavour to use as few designations as possible and each part of identical 

size and detail shall have the same designation, regardless of its final position in the plant.  

All parts of the plant shall be packed at the place of manufacture; the packing shall be 

suitable for shipment by sea and for all special requirements of the transportation to Site. 

Where necessary, double packing shall be used in order to prevent damage and corrosion 

during transportation, unloading, reloading or during intermediate storage. All identical 

members shall be packed together, if reasonably possible, in a form convenient for shipment 

and handling.  

Small items shall be packed in boxes and large items shall be protected, where necessary, 

by timber, straw and sacking. Drums shall be used for electric cables, steel ropes, steel 

wires and similar materials. All bolts, nuts, washers, etc. shall be packed in containers. Each 

container shall include only bolts, nuts or washers of identical size.  

All parts shall be suitably protected against corrosion, water, sand, heat, atmospheric 

conditions, shocks, impact, vibrations, etc. All electrical parts shall be carefully protected 

from damage by sand, moisture, heat or humid atmospheric conditions by packing them in 

high-pressure polyethylene foil. Where parts may be affected by vibration, they shall be 

carefully protected and packed to ensure that no damage will occur while they are being 

transported and handled.  

All packing costs shall be included in the scope of work. The packing materials remain the 

property of the Employer. A copy of the packing list shall be placed inside each shipping 
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package. A copy of the packing list in a waterproof envelope shall be securely fastened to 

unpacked pieces or bundles. Packing lists shall indicate the name of the Employer and the 

Contract number.  

Separate packing lists shall be prepared for each and every shipment made. In the case of 

several packages included in a single shipment, more than one package may be included on 

one packing list, providing all required information is shown for each package.  

The following information shall be provided for each package:  

 Description of package, i.e., box, crate, drum, bundle etc.  

 Package number 

 General description of contents corresponding to the invoice 

 Equipment number where applicable 

 Gross, tare and net weights in kilograms 

 Dimensions of package.  

Packing lists shall detail complete export marks as indicated in "Packing and Marking 

Instructions". All members comprising multipart assemblies, e.g., steel framework, etc.  

shall be marked with distinguishing numbers and/or letters corresponding to those of the 

approved drawings or material lists. These erection marks, if impressed before painting or 

galvanising, shall be clearly readable afterwards. Color banding to an approved code shall 

be employed to identify members of similar shape or type but of differing strengths or 

grades.  

1.8.3 Transport and Storage 

The Contractor shall provide means for all unloading and reloading work on arrival of a 

consignment in the port of entry and on the Site immediately on arrival of any shipment. The 

Contractor is required to take the necessary steps in order to provide the carriage, special 

supporting structures for heavy loads, etc.  

All parts of the plant shall be brought, as far as possible, to their final place of erection. The 

Employer will designate areas where the Contractor may store parts of the plant. The 

Contractor shall at his own expense render such areas suitable for the respective purposes. 

The required space for these facilities will be provided suitably levelled and compacted on 

the Site.  

The warehouses shall be weatherproof, with good ventilation and solid floors. The floors of 

the warehouses and storage areas shall be designed to carry the loads imposed on them by 

the stored parts. The following parts shall be stored inside closed warehouses:  

Bolts, pins, packing, tools, insulation materials, electrical parts with electrical devices 

attached, instruments, welding material and equipment, all small parts and all parts of the 

plant which already have been finally painted.  

If large parts are stored in the open air, they shall be provided with weather-resistant and 

fire-resistant covers. Electrical parts which are not packed in heavy-duty polyethylene foil 

and those so packed but whose packing has been damaged shall be kept in suitable places 

from the moment of storage to the moment of installation. All insulation materials which will 
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be taken from the warehouse for installation, and which are stored temporarily in the station 

shall be protected from weather or humidity.  

1.9 Preparation for Installation 

Prior to commencement of installation, the Contractor shall closely inspect the site and all 

the foundations and other structures on which parts of the plant supplied under this Contract 

will be installed; he shall check that the foundations conform to the installation drawings.  

The result of this check shall be reported to the Employer in due time to allow any errors to 

be corrected before the commencement of erection. All parts of the plant shall be cleaned 

carefully of all contamination such as dust, sand, rust, mill scale and other dirt prior to 

installation.  

1.9.1 Contract Interface Points 

The Contractor's responsibility for carrying out connections shall be as follows unless 

otherwise stated in the Technical Specifications:  

 This Contract shall include terminating and connecting of all cables supplied under 

this Contract.  

 All associated cabling not included in the Contract will be installed, connected to the 

terminal boards and tested under the supervision of the Employer, but it will be the 

responsibility of the Contractor under this Contract to assist the Employer in re-

checking all final connections and to ensure the subsequent satisfactory operation of 

the equipment.  

1.9.2 General Notes on Installation Works 

All transportation and handling of the equipment from the place of storage to the place of 

installation shall be carried out by the Contractor. He shall provide all hoisting equipment, 

staging and scaffolding, winches and wire ropes, slings, tackles and all other appliances and 

temporary materials. The erection staging and scaffolding shall be provided with coverings 

and barriers and shall guarantee safe working conditions.  

The Contractor shall comply with all applicable and approved safety regulations while 

carrying out the works on Site and with all reasonable requirements of the Employer. This 

stipulation shall in no way release the Contractor from any obligation concerning his liability 

for accidents and damages. He shall be responsible for adequate protection of persons, 

equipment and materials against injuries and damages resulting from his operations.  

The equipment or parts to be installed shall not be overstressed during the process of 

installation. The Contractor shall be responsible that the installation of all equipment is 

properly executed to the correct lines and levels and in accordance with the manufacturer's 

instructions and the Technical Specifications.  

The alignment of the equipment shall be done exactly; the tolerances indicated by the 

Manufacturers or in the drawings shall be kept. Setting of parts to be aligned shall be 

performed by means of fine measuring instruments. All erection clearances and settings 
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shall be recorded. Copies of these records shall be given to the Employer. After alignment, 

the parts shall be held firmly in position by means of set pins, fitted bolts, etc.  

Anchor bolts, base-plates, anchor rails, etc. to be embedded in the first stage concrete shall 

be delivered in due time with instructions and/or templates to facilitate the bringing in of such 

parts into the Civil works.  

The Contractor shall provide all necessary anchors and braces to ensure the alignment and 

stability of the parts to be installed. All temporary anchors and bracings shall take care of all 

dead load, wind load, seismic and erection stresses, e.g., during concreting, and shall 

remain in place until they can be removed without endangering the stability of the 

equipment.  

If for installation purposes auxiliary structures have been attached to the equipment, they 

shall be removed after completion of work and the surface restored to proper condition by 

grinding and repainting. Special care shall be taken not to damage surfaces of galvanised or 

specially treated equipment during erection. Care shall be taken to prevent any rust streaks 

or foreign matters deposited on galvanised or otherwise finished surfaces during storage or 

transport or after installation.  

Glass parts or other parts which can easily be damaged shall be provided with suitable 

protective sheaths or coverings during installation. Machined or bright surfaces, which are 

not to receive a coat of paint, shall be protected during storage and erection by a suitable 

anti-corrosion film.  

All portable power tools shall preferably be operated electrically. Special tools, which are 

supplied for maintenance and repair, can be used for installation. They are to be handed 

over at the end of the installation work in good condition in accordance with the Employer's 

instructions.  

The carrying out of all the work included in the Contract shall be supervised by a sufficient 

number of qualified representatives of the Contractor, and full facilities and assistance shall 

be afforded for the Employer to check the Works. The Contractor shall obtain from the 

Employer details of the parts, which he proposes to inspect, but such inspection shall in no 

way exonerate the Contractor from any of his obligations. The Contractor, if requested by the 

Employer, shall open for inspection before erection any equipment, which has been 

delivered to the site partly, assembled.  

The Contractor shall keep reasonably clean the site on which he erects or stores plant, 

removing all waste material resulting from the Works as it accumulates and as reasonably 

directed. On completion of the Works the Site shall be left clean and tidy to the satisfaction 

of the Employer. Any damage done to buildings, structures, plant or property belonging to 

the Employer shall be made good at the Contractor's expense.  

During erection and commissioning the Contractor shall provide all temporary scaffolding, 

ladders, platforms with toe boards and hand-rails essential for proper access of workmen 

and inspectors, cover or rail off dangerous openings or holes in floors, and afford adequate 

protection against materials falling from a higher level on to personnel below.  
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The maximum personal safety must be afforded to personnel either directly engaged on this 

Contract or who in the normal course of their occupations find it necessary to utilise 

temporary works erected by the Contractor or to frequent the working area.  

In each and every case involving a connection between the Plant supplied under this 

Contract and any other existing plant which may or may not be in service, the Contractor 

shall make suitable arrangements as regards the time and manner in which the connection 

is made, subject only to the approval of the Employer who is in charge of the existing plant. 

Where cases arise involving the operation of the plant or work on plant in operation or 

whenever required by the Employer, the Contractor must obtain a written "Permit to Work" 

signed by a person duly authorised by the Employer.  

1.9.3 Signs 

During the process of local transportation, erection and construction the Contractor shall 

provide appropriate safety and warning signs for use in prevention of accident; for warning of 

health hazards and for meeting certain emergencies.  

The permanent Works shall be fitted with safety, warning, escape, fire protection signs and 

plates in compliance with the Standards and Regulations. Construction, material, color, 

shape, geometry, etc. shall comply with the relevant standards. The signs shall be of 

weather-resistant, durable material suitable for the condition prevailing on site.  

Signs with pictograms should be used where possible. Wording imprinted on the signs shall 

be in English language as well as in Nepali language and vernacular language.  

The positions for the signs shall be chosen so that they are within the field of vision of the 

persons to whom they apply. The signs shall be permanently attached. Temporary 

dangerous areas (e.g., construction sites, assembly areas, uncovered pits and trenches etc) 

shall be marked by movable signs. The safety signs shall be mounted in such a manner that 

there is no possibility of misunderstanding.  

"Information Signs" should supply the necessary information to acquaint personnel with the 

physical arrangement and structure of site, buildings and equipment, e.g. floor number, load 

carrying capacities including marking of floor areas, working loads of cranes, lifting gear and 

lifts, room identification, etc. The routing of underground pipes and cables shall be indicated 

by substantial marker blocks showing the relevant identification numbers.  

In the event of accidents, all necessary information shall be immediately available to those 

affected. Thus, a sufficient number of signs of appropriate size shall be installed, e.g. escape 

routes (including marking of floor areas), emergency exists, fire alarms, fire extinguishers, 

instructions for special fire-extinguishing agents, warnings against fire-extinguishing agents 

(CO2), first aid equipment, first aid points, accident reporting points, telephones, etc.  

Signs indicating obligatory actions shall be installed wherever certain action is necessary, 

e.g. "DO NOT OBSTRUCT THE ENTRANCE", "KEEP RIGHT" “KEEP YOUR HEAD 

HIGH” etc.  

Signs should also indicate when the wearing of protective clothing and equipment is 

necessary and obligatory, e.g. protective goggles, protective clothing, helmets, head guards, 

breathing equipment, ear protection, etc.  
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Warning signs shall refer to the existing or possible danger, e.g. flammable substances, 

explosive substances, corrosive or toxic substances, suspended loads, general danger, 

width/height restriction, steps, risk of trapping, slipping, falling, collision, holes in floors etc.  

In addition to warning signs, appropriate black-yellow strip markings shall be applied where 

necessary.  

Prohibition signs shall be put up at appropriate locations to indicate that certain 

actions/activities are prohibited, e.g. "NO SMOKING", "NO OPEN FLAMES", "NO 

DRINKING WATER" etc.  

1.9.4 Fire Protection and Fire Fighting 

The Contractor shall be responsible for the fire protection of his buildings by providing 

trained personnel and firefighting equipment. Sufficient firefighting equipment shall be 

provided on the Site for the full period from the commencement of site works until take-over 

of the Works. The Contractor shall ensure that both he and his Subcontractors take all 

precautions to prevent fires occurring.  

1.9.5 Cleaning 

Throughout the duration of the Contract the Contractor shall maintain the Works in a clean 

and tidy condition. All material not in use and/or no longer required for the Works, all 

condemned materials and all rubbish shall be removed from the Site, combustible rubbish 

shall be removed daily. Upon completion of the Works, the Contractor shall remove all 

temporary works which he may have constructed for the protection of plant or his 

convenience while carrying out the works and all equipment and surplus materials and any 

remaining rubbish which may have accumulated in the execution of the Contract and shall 

leave the whole area in a clean and tidy condition. 

1.10 Annex 

1.10.1 Electrical Standard Ratings 

A Voltage 

i High Tension System/Lines 

High Tension Line shall refer to 11 kV and higher.  

ii Low Tension System/Lines 

- 400 V, 3-phase AC with N or PEN (TT or TN-C system) 

- 230 V, single-phase AC with PEN (TN-S system) 

- 230 V, 3-phase AC with PE for UPS system, control / communication systems and 

security lighting (IT system) 

- 220 V DC with PE, primary DC voltage for power/control (IT system). 

The electrical equipment as fed by the above-mentioned standard distribution voltages shall 

not be affected in their specified duty or life expectation while encountering the following 

system variations, which referred to the rated consumer voltage: 
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- For normal AC systems 80 % to 115 % (for short duration  30 s), and 95 % to 105 % 

continuously. 

- For DC systems 85 % to 115 % continuously. 

B Neutral Earthing 

All transformer neutral points shall be earthed according to the Technical Specifications. 

1.10.2 Instrument Transformers  

 Potential transformer secondary windings shall have a rated voltage of 110/3 and 

110/3V as per the single line diagram. 

 Current transformer secondary windings shall have a rated current of 1A as per the 

single line diagram. 

1.10.3 Color Code for Electrical Connections 

Live parts of electrical connections shall be color coded as follows: 

Conductor Coding: Designation / Alphanumeric Symbol / color 

A AC network: 

- Phase 1: L1 / red 

- Phase 2: L2 / yellow 

- Phase 3: L3 / blue 

- Neutral: N / black 

B DC network: 

- Positive: L+ / white 

- Negative: L- / black 

- Neutral: M / blue 

C Earth and protective earth conductors: 

- Protective earth: PE / green - yellow 

- Combined protective earth/neutral: PEN / green-yellow 

- Earth E: bare or grey 

1.10.4 Color Code for Mimic Diagram and Displays 

Mimic diagrams to be arranged on switchgear cubicles, control panels/desks or displayed on 

monitors, etc. shall be color coded as follows: 

Table 2: Color Code for Mimic Diagram and Displays 

33 kV grey similar to RAL 6013 

11 kV blue similar to RAL 5015 

400 V black similar to RAL 9005 
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110 V DC violet similar to RAL 4001 

Note:  colors shall be finally agreed upon during detailed design. 

1.10.5 Display Card for Three Phases 

The three phases shall use the following symbols for display wherever applicable, including 

the incoming/outgoing gantry, bus bars, cable markers, switchgears. The triangle, square 

and circle shall have equal radius of the circle to which they are inscribed. 

Table 3: Display Symbols for Phases 

SN Phase Symbol 

1 R Triangle 

2 Y Square 

3 B Circle 

 

1.10.6 Required Documents 

A General 

In compliance with Section Technical Documents of this General Technical Requirements at 

least the following documents for the equipment shall be supplied to the Engineer for 

approval (marked A) or for information (marked I). 

For identical equipment such documents shall be submitted only once. The drawings shall 

be submitted shall also be submitted again as As-Built drawings, even if not explicitly 

mentioned. 

B Principal Requirements 

The following documents shall be supplied individually or as a whole for 

equipment/installations wherever applicable. 

i Loading Drawings 

For all larger pieces requiring special means for transportation, as for example: 

- Poles 

- Distribution transformers 

All documents:          I 

ii Foundation Drawings 

For any equipment requiring a foundation or other civil works provisions:   A 

iii General Layout Drawings 

For the whole line arrangement/ trenches:   A 
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iv Short Circuit Calculations 

For the following voltage levels: 

- MV systems (33 kV and 11 kV MV distribution systems) 

- LV systems 

All documents:          A 

v Insulation Coordination, Lightning and Switching Overvoltage 

Study 

- Insulation coordination study        A 

- Lightning and switching over-voltage study      A 

vi Asset Numbering System      

- Description of the applied asset numbering system     A 

- Frequently updated lists complete with all system     I 

vii Basic Documentation 

For all equipment/installation the following basic documents shall be provided: 

- Specification for rating plates and labels including list of inscriptions  A 

- Workshop test schedule        I 

- Site test schedule         I 

- List of tools and appliances        I 

- List of spare parts         I 

viii Overall Diagrams 

- Single-line overall diagrams        A 

- Three-phase overall diagram with phase sequence and vector groups  A 

ix Documents for all Equipment and Installation as Applicable 

- Shop test programs  A 

- Material test certificates  I 

- Shop test reports  A 

- Welding procedures  A 

- Paint schedules  A 

- Instrument lists  A 

- Wiring diagrams  A 

- Signal and alarm list  A 
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- Installation drawings  A 

- Erection procedures  A 

- Site test procedures  A 

- Commissioning program  A 

- Commissioning procedures (dry and wet)  A 

- Operating & maintenance manuals  A 

- Program for training of Employer's Personnel  A 

- Site test reports A 

 

C Specific Documents for Electric Equipment 

i Distribution Transformers 

- Specifications and technical data sheets      A 

- Voltage ratio and tap-changer calculation      A 

- Arrangement and dimension drawings      A 

- Oil specification and technical data sheets      A 

- Execution drawings for: 

- Magnetic core         I 

- Windings          I 

- Tap changer         I 

- Bushings and terminals       A 

- Rating and operation plates       A 

- Cooling system        I 

- Execution drawings for instrumentation systems: 

- Arrangement and dimension drawings     A 

- Specifications         A 

- Circuit diagrams for Instrumentation      I 

- Block and Logic diagrams       A 

- Part lists         I 

- Terminal diagrams        I 

ii Medium Voltage Overhead Lines 

- Line profile drawings         A 

- Conductor and earth wire tension/ sag tables     A 
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- Pole, support, and stay anchoring detailed drawings    A 

- Foundation drawings         I 

- Details of insulators, conductors, earth wires, fittings, clamps, etc.   I 

- Installation drawings for load break switches, earthing switches, surge arresters and 

cable sealing ends with supports        A 

- Part lists          I 

iii Low Voltage Installations 

- Specifications and technical data sheets      A 

- Arrangement and dimension drawings for complete distribution 

boards and for each type of feeder       A 

- Single-line diagrams         A 

- Standard circuit diagrams        A 

- Individual circuit diagrams        A 

- Part lists          I 

- Terminal diagrams         I 

- I/O Lists          A 

iv Electrical Protection Systems 

- Overall and detailed protection single-line diagrams     A 

- Specifications, technical data sheets, setting and 

tripping ranges/curves for protection devices      A 

- CT and VT calculation notes        A 

- Protection relay setting study        A 

- Protection co-ordination diagrams, tripping matrix     A 

v Communication Systems, wherever applicable 

- Specifications and technical data sheets      A 

- Overall schematic diagrams        A 

- Equipment lists         A 

- I/O Lists          A 

- Installation drawings         I 

vi Earthing and Lightning Protection Systems 

- Specifications and technical data sheets      A 
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- Report on test results of specific earthing resistance measurements  I 

- Overall schematic diagram        A 

- Installation drawings for buried, and exposed earthing system   I 

- Installation drawings for lightning protection systems    I 

- Typical installation details        I 

D Specific Documents for HT and LT Line 

i Survey 

- General layout plan of at least 30 m width 

- Profile drawings as required as per lines central line, both ends of arms and both 

ends of the right of way 

- Preconstruction Survey – Structural Data Sheet 

- Other essential Drawings 

All documents:          A 

ii Towers and Poles 

- Design drawings and calculation for each type of tower and leg extension 

- Detail drawings for each type and leg extension 

- Bills of materials 

- Design drawings and calculation for each pole types including clamps 

- Detail Drawings of each stay types 

- Bills of materials including weights: total and transport. 

All documents:          A 

iii Insulators, Fittings and Accessories 

- Catalogues and Details of all accessories 

- Detail drawings for each type of accessories 

All documents:          A 

iv Conductor and Stringing Charts 

- Cross Section of Over Head ACSR Conductor (Covered and Bare) 

- Cross Section of Underground Cables 

- Stringing Chart from 30 m to 150 m for each conductor, Single Circuit 

- Stringing Chart from 30 m to 150 m for each conductor, Double Circuit 

- Stringing Chart from 30 m to 150 m for each conductor, Single Circuit including 

ADSS Cable 
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- Stringing Chart from 30 m to 150 m for each conductor, Double Circuit including 

ADSS Cable 

All documents:          A 

v Test procedures 

- Towers 

- Poles 

- Insulators, hardware and fittings 

- Sub-soil tests 

- Ground electrical resistance  

- Piles 

- Test Reports 

All documents:          A 

vi Foundations 

- Design drawings and calculation for each type of Tower Foundations 

- Design drawings and calculation for each type of Pole Foundations 

- Detail Tower Grounding Drawings and Design 

- Drawings and/or catalogues of insulators, hardware and fittings 

- Test Reports 

- Special Foundation Drawings, wherever required. 

All documents:          A 

vii Reproducible 

Surveys 

- Details drawings for all towers and poles 

- Bills of materials and tower/pole schedules 

- As built Drawings – Structural Data Sheet 

All documents:          A 

Manuals 

- Instruction manuals and lists of operation and maintenance tools. 

- All documents:          A 

1.10.7 Classification of Test Certificates 

The classification of test certificates according to DIN EN 10204 is as follows: 

CLASSIFICATION OF TEST CERTIFICATES ACCORDING TO DIN EN 10204 
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CLASSIFICATION OF TEST CERTIFICATES ACCORDING TO DIN EN 10204 

Type Designation of 

Test Certificates 

EN 10204 

Contents of Test Certificates Document validated by  

2.1 Declaration of 

compliance with 

the order 

Statement of compliance with 

the order 

The Manufacturer 

2.2 Test report Statement of compliance with 

the order, with indication of 

results of non-specific tests 

The Manufacturer 

3.1 Inspection 

certificate 3.1 

Statement of compliance with 

the order, with indication of 

results of specific inspection 

The Manufacturer's authorized inspector 

independent of the manufacturing department 

3.2 Inspection 

certificate 3.2 

Confirmation of compliance 

with the order with indication 

of results of specific 

inspection 

The Manufacturer's authorized inspector 

independent of the manufacturing department 

and either the purchaser's authorized 

inspection representative or the inspector 

designated by the official regulations 

 

1.10.8 Equipment Designation System Application Guide 

A Introduction 

i General 

This Application Guide is based on the system planned for implementation in NEA. Any 

additional attributes required by the Client shall also be submitted by the Contractor. This 

section presents the review of the specifications and implementation modality developed by 

NEA. The document first describes the physical system architecture. Then the attributes to 

be collected are checked although it needs further study, the attributes are proposed as, 

- Substation Attributes – 33/11 kV substations only 

- Feeder Attributes – 33 kV, 11 kV and LT feeder with numbering system 

- Transformer Attributes – Substation Power Transformer and Distribution Transformer 

- Pole Attributes – Pole Structure instead of single pole numbering 

- Meter Attributes – One user possible for a meter 

- User Attributes – More than one meter possible per user 

 

The attributes should be interlinked with each other. The collected data should be easily 

retrievable. The collection process should be such that, it should present as minimum error 

during data collection, as far as possible. The key features and functions for the system is 

mentioned in the following section 

Particular Project Applications 
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The tables shall be currently completed with relevant details and kept up-to-date by one 

responsible person for the whole project (to avoid double-definitions or other confusions). 

The completed/revised Guide versions shall be regularly distributed to all parties concerned 

and in the as-built form finally included in the Operation Manual. 

ii Asset Numbering System 

A suitable asset identification system should be planned/carried out, like a barcode sticker, 

QR code etc. to the equipment for identification. It is suggested to make use of standards.  

ISO 3166 — Codes for the representation of names of countries and their subdivisions 

This provides division up to Provincial Levels, That could be helpful instead of using DCs 

name as eventually, distribution system needs to be as per the Local Municipality Level. 

Methodology, Instead of using a plate, propose to use water resistant adhesive in water 

resistant plastic; Use of bar code and at least one QR code and pasting it all round the pole 

and wherever required. 

In addition to these, the pole arrangement is suited with much detailed numbering system, 

For example, Structures could be designated with letter as follows in North American 

System, 

S = Suspension 

T = Tension 

A = Angle 

or the following could be used 

L = Light --- Up to 2 degree  

M = Medium --- Up to 15 degree 

H = Heavy --- Up to 30 degree 

and similar terms... 

We could use further code for 

D = Dead End 

Similarly, number of circuits can be represented as, 

DC = Double Circuit 

SC = Single Circuit 

This is with consideration that the poles are designated with 2 letters. 

And in addition to these, voltage system can be specified 

0 = Single Phase line 

4 = 3 Phase line 

1 = 11 kV line 

3 = 33 kV line 
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So, A 30DDC or 3-0D-DC would be a 400 V type 3 phase, Double Circuit Dead End 

Structure. Work on this would allow to identify such features directly from the pole code. This 

is proposed to be done than simply numbering a pole based on a Distribution Centre, which 

owns it. The DC could just be represented by a code number. Similarly, the composite 

nature of pole, feeder and other functions can be designated as a code and at last a number 

say 4 digits would be enough for feeder length up to 250 km with 32 pole structures per km. 

250 * 32 = 9600 i.e., we can assign a four digit numbering system at end of a pole in a 

feeder; The number can be updated if the pole is switched to other feeder in future. Software 

arrangement can be made on that. 

So, a pole code could simply be 

A-123-456-0-AB-SC-1234 

A – Asset Type, Max 26 types of assets 

123 – DC Code, Max 999 DCs 

456 – Feeder Code, Max 999 feeders per DC 

0 – Line voltage type, composite with which voltage levels; Max 9 type 

AB – Pole function, Suspension, Dead End, Tension, etc. 

SC – Single Circuit, Double Circuit or Special Type with 11 kV double LT single, etc.  

1234 – Pole Number in that particular Feeder, Maximum 9999 poles per feeder 

B Substation Attributes 

The Contractor shall need to prepare substation attributes as follows and rather present 

direct relations to feeders and transformers. The feeders and transformers codes need to be 

determined based on ease of understanding. It is proposed to have the CT and PT 

information in feeder and transformer data. 

 

For  Substation Attribute 

1 Substation Code 

2 No. of Transformers 

3 Transformer Codes - Multiple 

4 No. of Feeders 

5 Feeder Codes - Multiple 

6 Photos 

7 Substation Layout 
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For  Substation Attribute 

8 Substation SLD 

 

C Feeder Attributes 

For the current backbone information, it is proposed to have conductor types and feeder 

capacity. The causes of tripping, min and max load is suggested to update later in real time 

system. 

 

 

S.N. Feeder Attribute 

1 Feeder Code 

2 Voltage Level 

3 Conductor Type 

4 Substation Code 

5 Feeder Capacity 

6 Feeder Length 

7 Feeder Meter Code 

8 Photos 

9 No. of Sub-Feeders 

10 Sub-Feeder Codes 

11 Feeder Map Imagery 

 

 

D Transformer Attributes 

It is proposed to have a similar dataset for Substation and Distribution Transformer, which 

will however be in separate headings. 

 

S.N. Transformer Attribute 
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S.N. Transformer Attribute 

1 Transformer Code 

2 Manufacturing Company Name 

3 Transformer Capacity 

4 Voltage level 

5 Number of Phases 

6 Transformer Ownership 

7 Earthing Wire 

 Transformer HV Neutral Earthing 

 Transformer LV Neutral Earthing 

 Frame Earthing 

 Lightning Arrestor Earthing 

8 Silica Pot 

9 Type of Connection 

10 Feeder Code 

11 Pole Code (For Distribution Transformer)/Substation Code (For Substation Transformer) 

12 Manufacture Date 

13 Installation Date 

14 Photo 

16 Location: Local Name 

17 Oil level in Conservator Tank (To be Updated during transformer data updating by NEA engineer) 

18 MCCB rating (For Distribution Transformer)/Circuit Breaker Info (For Substation Xformer) 

19 Last Inspection/Maintenance Date 
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E Pole Attributes 

The pole attributes could be for pole setup rather than a single pole, which can then be 

applied to any kind of structures including towers in Distribution Level. The pole setup could 

thus be numbered with poles in the setup numbered as A, B and so on. This eases the 

process for numbering poles with transformers as well as in 3 pole arrangement for 

distribution lines. 

 

Figure 1-1: Pole Setups for numbering the Poles. 

 

S.N. Pole Attribute 

1 Substation Code 

2 Feeder Code 

3 Transformer Code 

4 Pole Structure Code 

5 Number of Poles 

6 Pole Type 

7 Pole Dimension 

8 Photo 

9 Number of Feeder Lines 

  Type X Conductor Type 

  Type X Conductor Size 

  Number of Circuits 
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S.N. Pole Attribute 

10 Total Number of Outgoing Feeder Lines 

11 Total Number of Service Connection 

12 Additional Cables on Pole 

13 TV Cable 

14 ISP Cable 

15 Sub-Feeder Code 

16 Service Connection (Meter) Code 

17 Pole Function (Suspension, Angle, Tension, etc.) 

 

 

F Meter Attributes 

It is suggested to differentiate the Meter and User Attributes, as one user can have multiple 

meters. 

S.N. Meter Attribute 

1 Meter Code/Number 

2 Meter Capacity 

3 Approved Load 

4 Meter Connection  

 Connected Phase 

5 CT Ratio 

6 PT Ratio 

7 Pole Connected to 

8 Consumer Code 

9 Meter Type 

10 Photo 



Section 6: Employer’s Requirements  6-B-1-93 

Re-Tender No.: ICB-DCSD-2078/79-DSUEP-AIIB-W5              Procurement of Plant                        Single-Stage: Two-Envelope 

S.N. Meter Attribute 

11 Meter Manufacturer 

12 Meter Purchase/Approved Date of NEA (Which FY meter  

 

G Consumer Attributes 

It is suggested to differentiate 

S.N. Meter Attribute 

1 Consumer Code 

2 Consumer Name 

3 Address 

4 No. of Meters 

 Meter Code(s) 

5 Photo of recognizing ID 
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1.10.9 Painting Schedules 

A Painting Schedules for Electrical Components 

Equipment Inside/ 

Outside 

Surface 

Preparation 

PRIMER COATS TOP-COATS Remarks 

Type Application Number Dry Thickness 

per Coat (µm) 

Type Application Number Dry Thickness per 

Coat (µm) 

Transformer 

Tanks 

 Z A 1 2 25 D 1 2 25  

Transformer 

Radiators 

 Y, X K 

H 

5 

5 

1 

1 

60 

25 

D 

D 

1 

1 

1 

1 

30 

30 

 

HV 

Switchgear 

 Y, X E 4 1 25 D 3 1 30  

MV 

Switchgear 

 Y, X E 4 1 25 D 3 1 30  

LV Switchgear  Y, X E 4 1 25 D 3 1 30  

Panels & 

Cubicles 

I 

O 

Y, X E 

E 

F 

4 

4 

1 

1 

25 

25 

G 

G 

1 

2 

1 

2 

30 

25 
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Legend 

LEGEND: 

Surface Preparation: 

 

Z = Sand blasting grade to SIS or 

DIN 

Y = Rust + dust removal by acid 

solution 

X =  Phosphating and passivating 

 

 

 Type of Coating 

 

 A = Resin primer 

 B = Phosphate zinc primer 

 C = Zinc chromate primer 

 D = Resin enamel 

 E = Acrylic emulsion enamel 

 F = Lacquer putty 

 G = Lacquer enamel 

 H = Phenol-alkyd resin 

 K = Chlorinated rubber-alkyd resin 

 L = Rubber chloride enamel 

 

 Application 

 

 1 = Spray coating 

 2 = Air spray coating 

 3 = Airless spray coating 

 4 = Electrostatic powder coating 

 5 = Flow coating 
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2 PRECONSTRUCTION SURVEY 

2.1 General 

The Contractor shall carry out the following works as part of pre-construction survey. 

- Pre-construction Survey of 11 kV lines and Underground Cable, if available. 

- Pre-construction Survey of LT lines. 

- Pre-construction Survey of LILO/Tap off Point and Tapping Bay Substation 

The pre-construction survey will follow the Development of Design report of lines and 

distribution transformers including tapping arrangement locations. The reports will constitute all 

the detail submissions mentioned in general specifications, along with ones presented here. 

2.2 Structural Data Sheet of 11 kV and LT Line 

A structure data sheet (SDS) shall be prepared to provide details of specific construction 

information necessary for erection of pole structures with hardware and accessories and 

conductor installation. The SDS shall be used in conjunction with the area plan drawing to 

document the works to be performed. Abbreviations used in the SDS shall be defined as 

follows: 

Table 1: Typical Abbreviations for 11 kV and LT Lines – Consider Drawings for more details 

S.N.  Particular  Description  Code 

1 Circuit Type 
Single Circuit  SC 

Double Circuit  DC 

2 Pole Type  
Steel Telescopic Pole  STTP 

Steel Lattice Tower  SLT 

3 
Conductor/ Cable 

Type 

11 kV 400 mm2 XLPE Power Cable, 1C  XLPE,400,11, 1C 

11 kV 400 mm2 XLPE Power Cable, 3C  XLPE,400,11, 3C 

ACSR 'WOLF' Conductor  WOLF 

4 
Pole Frame Type 

(11 kV and LT Line) 

Single Pole Single Arm  SPSA 

Single Pole Double Arm  SPDA 

H-structure  HS 

Three Pole or Four Pole Structure  MP 

Single Pole Double Dead End Structure  SPDDE 

Tap-Off structure (TO)  TO 

Dead End Structure (DE)  DE 

5 Stay Type 

Single stay  S 

Double Stay  D 

Flying type stay  F 

6 Load Break Switch  Load Break Switch  LBS 

7 Angle of Deflection  Angle of line deflection in degree  BA 

Note: 

a) Information for a single pole location need not be confined to a single row. 

b) All works, whether new or on existing systems, shall be documented on the SDS. 
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c) Each SDS shall include the applicable "As Built" Plan Drawing number(s). Similarly, each 

"As-Built" Plan Drawing shall include the applicable SDS number(s). 

The SDS shall be submitted in soft copy in kmz, ESRI shape file (.shp), .csv and .txt format. 

The format for SDS shall be as provided at end of this chapter. 

2.3 Survey Works of 11 kV Line and LT line 

The survey works shall be carried out as per industry standard for recci and transverse survey. 

The detail survey procedure shall be as approved by the Client. The Contractor shall submit the 

following documents after the survey works. 

- Survey drawings, including: 

 Route maps. 

 Centerline plans and profiles of each line pole spotting drawings. 

 Soils survey map identifying foundation type selected for each individual pole. 
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2.4 Typical Format for Structural Data Sheet of 11 kV and 400 V Line 

Nepal Electricity Authority 
Structure Data Sheet (SDS) of 11 kV and 400 V Line 

Province: Distribution Centre: 
District: Name of the Project: 
Municipality: Contract No: 
Ward No: Contractor: 
Tole: Authorized Signature: 

                      
SN 

Pole No 
Lat Long Span Circuit Type BA Pole Type 

Pole Frame Stay 
Conductor/Cable Switch Remarks 

From To SPSA SADA HS MP SPDDE TO DE S D F 

1                                           

2                                           

3                      

4                      

… 
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3 STANDARD PRACTICES FOR HT AND LT LINES 

3.1 General installation practices 

These Standard Specifications, together with the Construction Standards, shall govern the 

performance of the Works and shall be the basis for inspection and acceptance of the Work by 

the Client. The Standard Specifications and the Construction Standards shall be considered as 

mutually inclusive, and the conditions stated in each shall supplement the other as appropriate. 

All Standard Specifications shall be followed at all times by the Contractor unless specifically 

accepted in writing by the Client, or unless some aspects of the work covered by these General 

Specifications are not required by the Scope of Work. The Construction Standard Guidelines – 

Drawings are prepared in detail for tender level in use for both single and double circuit along 

with ADSS Cables. The Contractor refer to these specific drawings for complete construction 

purposes. 

3.1.1 Route of Circuits 

To the greatest extent practicable, all overhead circuits should be located along streets or 

travelled ways ordained by the Local Government or required authority as public property, 

except as required for Service drops and circuits to individual consumers. To the greatest 

extent practicable, all facilities should be located on public property, and in no case shall private 

property be occupied unless specifically authorized by the Client. The Client shall obtain any 

required permits for occupancy of public or private Right-of-Way.  

3.1.2 Survey and Staking 

All structures should be located at the outer limits of public property along streets or travelled 

ways. Structures should also be located along streets at property lines of adjacent private 

property. Structures and stays running parallel or perpendicular to the line route shall not block 

portions of streets, travelled ways, drives, passages, or gates. 

All structures shall be so located as to reduce, to the greatest extent practicable, obstacles to 

pedestrian and vehicular traffic. Barriers shall be provided in accordance with instructions by 

the employer. As far as practicable, transformer structures shall be located to reduce visual and 

noise impact on adjacent residences or businesses. Where underground facilities are indicated 

by surface conditions, or where such facilities can be located, structures and stays shall be so 

located as to avoid conflict with such facilities during construction. All structure and stay lead 

locations shall be staked. At points of Intersection (P.I.) of tangent line sections, steel rebar 

stakes shall be used to locate the P.I. A minimum of two (2) side sightings will be made at each 

P.I to permit re-location of P.I. in the event of stake removal. All structure locations in tangent 

line sections shall be staked. 
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All distances between structures, and other necessary measurements of length, shall be 

measured to accuracy, of 0.1 meter and all angles shall be determined by transit to an accuracy 

of 0.1 decimal degree. All elevations shall be measured to an accuracy of 0.1 meter by means 

acceptable to the Client.  

All measuring and staking activity shall be accomplished by personnel with experience in 

survey procedures, and standard survey equipment acceptable to the employer, shall be used 

to perform the survey work. Field survey notes covering all survey work shall be produced and 

maintained and shall be turned over to the Client at the time of completion of the Works. The 

format of proposed survey notes shall be submitted to the Client for approval.  

Survey work shall include center line and structure location and staking; determination of 

overhead and side clearings of other structures, wires, and obstacles; area surveys and 

plotting; and center-line profiles of terrain; as directed by the Client.  

3.1.3 Technical Documentation  

All technical documentation as specified herein, shall be prepared by the Contractor. The 

Contractor shall employ skilled drafting personnel to produce all documentation specified. All 

technical documentation prepared by the Contractor shall be subject to the approval of the 

Client prior to acceptance by the Client of such documentation. All technical documentation 

shall be prepared in the English language.  

Documentation shall be prepared using the following mediums:  

a) Mylar material, with a minimum thickness of 0.127 millimeters, shall be used to produce 

the base Structure Data Sheet, As-Built Drawings and other drawings specified by the 

Client.  

b) Standard drafting vellum shall be used to produce small area plotting, profiles of line-

sections and center-line plotting necessary for the development of Structure Data 

Sheets and As-built Drawings.  

Structure Data Sheets (SDS) shall be prepared in accordance with the F1 format contained 

above. Structure Data Sheets shall be prepared by the Contractor showing his proposed 

construction details for erection of facilities in accordance with the Construction Standards. The 

SDS shall be prepared after the center-line survey and staking is completed, for any line 

section designated by Client, and shall be submitted to Client for approval prior to any 

construction of the facilities shown in SDS. Submission of SDS for approval shall be in the form 

of A3 photocopy in clearly legible copy. Any unclear or illegible form entry or reproduction shall 

be rejected. Client may require any revisions to be made, at their sole discretion, prior to 

approval of the SDS for construction. An approved and field checked SDS is required for all 

Construction Units invoiced by the Contractor. Field checking of the SDS shall be performed 

jointly by the Contractor and Client representative. The SDS and As Built Plan are intended as 
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permanent records for Client. Any construction performed prior to the Contractor’s receipt of 

approved SDS from Client shall be completely at the Contractor's risk, and Client shall have the 

right to require any correction due to the un-approved construction activities. 

As-Built Drawings shall be prepared by the Contractor in the general format provided by the 

Client. Drawing size shall be approximately 841 x 597 mm overall and the scale shall be 

1:10,000, 1:2,000. The Client shall provide any available environmental background data for 

inclusion on the various drawings and the Contractor shall record (in ink) all facilities as-built.  

The Contractor shall prepare other technical drawings, in the same medium and format as the 

As-Built Drawings, for As-Built Drawings index sheets, pole maps, and One-Line Diagrams as 

specified and required by the Client. The Contractor shall and prepare and furnish Transformer 

Record documents, in the format specified by the Client, for each transformer installed.  

3.1.4 Material Storage  

The Contractor shall procure all materials and equipment stated in the Bill of quantities. The 

Contractor shall provide all labour, equipment, and vehicles to load and transport materials and 

equipment to the Contractor storage facilities and worksites as required. All materials and 

equipment turned in to the Client reclaimed after demolition of existing facilities if any shall be 

transported to the Client warehouse and unloaded in the same manner.  

Worksite  

a) Extended storage of materials along the routes of lines will not be permitted. All small 

items of material shall be provided to the work crews on a daily basis and no small items 

of materials may be stored on the worksite overnight. 

b) Transformers, ABC cable and conductor reels may be spotted at the worksites for a 

short period prior to installation provided that crating and reel lagging are intact to 

protect the items. Poles may be spotted at structure locations for short periods prior to 

setting.  

c) All poles, transformers, ABC cable and conductor placed at the worksites shall be 

located so that the items are not subject to damage and do not impede pedestrian or 

vehicular traffic.  

d) Any damage caused by imprudent placement of equipment and materials by the 

Contractor at the worksites shall be corrected by the Contractor, in a manner acceptable 

to the Client, at the Contractor's cost.  

Contractor Storage Facility  

a) The Contractor shall be financially responsible for the secure and proper storage of 

materials, which are to be provided by the Client prior to installation of the materials and 

equipment, to prevent loss or damage to any materials. 

b) Any items of material and equipment contained in degradable packaging shall be stored 

under roof and protected from moisture. Other materials, except as specified in 
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subparagraph c) below shall be stored and covered in a well-drained level area, free 

from accumulation of surface water.  

c) Transformers, disconnecting switches, reels of ABC Cable, reels of Cover Conductor, 

reels of XLPE Cable may be stored outdoors in a well-drained, level area free from 

accumulation of surface water. Reels of cable may be stacked on reel sides not more 

than three (3) reels high. C cable reels shall be placed on Wood pallets, wood lagging, 

or well-graveled level surface.  

d) Packaged items of material and equipment shall not be uncrated, or have packaging 

removed, prior to installation. The Contractor shall exercise due caution and care in the 

transportation, storage, and handling of all materials which are to be provided by the 

Client. Equipment consisting of, or containing, porcelain insulation should be 

transported and handled to avoid cracks or chipping. Lagging or other protection shall 

not be removed from ABC cable reels until the cable is to be installed.  

e) The ends of installed cables shall be sealed immediately after being cut with a non-

absorbent covering fastened around the outer jacket.  

3.1.5 Excavations  

All excavations made for the installation, or demolition, of facilities shall be accomplished in a 

timely manner according to the scheduled installation. Required excavations shall be opened, 

material installed, and backfill placed, as specified, in a continuing operation to the greatest 

extent practicable. 

Any excavation left open during discontinuous construction which is accessible to the public or 

along public thoroughfare, shall be covered or barricaded, and marked by suitable visual 

means, to prevent a public hazard. 

Excavations shall be properly located and sized for the intended use. Pole and stay plate/ 

anchor excavations shall be correctly sized to retain undisturbed soil to the greatest extent 

consistent with the means of excavation. Pole holes shall be made by power-driven auger or by 

manual methods; power-driven shovel equipment shall not be used. Pole holes shall be 

excavated to the specified depth with no tolerance shallow and tolerance of ten (10) 

centimeters deep. The bottom of pole holes shall be undisturbed soil, gravel or rock. Stay plate 

holes shall be excavated by manual methods to specified depth with no disturbed soil in the 

direction of the anchor rod.  

All excavations shall be backfilled with excavated material, or as specified for the installation. 

Backfill shall be free of foreign materials and shall be well tamped with excess backfill graded 

over the excavated area to prevent depressions resulting from eventual natural compaction. 

Large amounts of excess backfill shall be removed from the site by the Contractor if so, 

directed by employer. If so, directed by Client, The Contractor shall provide suitable backfill 

materials for excavations where existing removed materials is insufficient, or inappropriate, to 

provide suitable grading of the excavated area. 
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3.1.6 Safety 

The Contractor shall take all measures required to safeguard the public, public and private 

property from any hazard to life, limb, or property which may arise during the performance of 

the construction of the works. Such measures shall include, but not be limited to: barricades, 

signs, newspaper announcements, traffic control by police, or other advisory and control 

methods deemed appropriate.  

The Contractor shall provide his work force with all tools and equipment in sufficient numbers 

and quality to perform all aspects of the works in a safe manner. The Contractor shall provide 

protective headgear for all members of his workforce, and shall provide protective clothing as 

required for specific tasks. The Contractor shall instruct his work force in proper and safe 

construction techniques and shall continuously monitor compliance with safety instructions 

throughout the period of the Contract. 

The Contractor shall provide, and require use of, protective grounding equipment when:  

a) Work is being performed on lines adjacent, either in extension of, or parallel to, 

energized circuits. 

b) Work is being performed on isolated circuits after conductors have been installed.  

The Contractor shall maintain all tools and equipment in good working order. All mechanized 

equipment shall have adequate safety mechanisms and guards in place and be fully 

operational. Operators of such equipment shall be skilled and fully trained in the operation of 

such equipment.  

The Contractor shall provide and maintain emergency medical supplies to cover with accidents 

and snakebites for his work force on a readily available basis. The Contractor shall also instruct 

all supervisory personnel in the action to be taken in the event of serious injury, and the 

sources and locations of professional medical assistance which shall be employed in such 

cases. 

The Contractor shall apply all accidental insurance policies to his work force for an accident 

occurring during the working period of the construction.  

3.1.7 Tests  

The Contractor shall furnish the electrical test equipment and personnel to perform electrical 

tests of equipment and circuits, as specified by, and under the supervision of the Client.  

The Contractor shall megger all circuits installed with a motor-driven megger or equivalent 

instrument. All circuits installed with a motor-driven megger to demonstrate the acceptable 

insulation characteristics of the line prior to energization and Provisional Acceptance. Overhead 
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circuits shall be tested at 2500/1000 volts AC and 33 kV overhead circuits shall be tested at 

5000 volts AC.  

The Contractor shall megger all transformers with a motor-driven megger prior to installation All 

tests specified shall be conducted during suitable atmospheric conditions under the supervision 

and witness of the Client. All test results shall be documented and signed by both parties.  

3.1.8 Demolition  

The Contractor shall perform the removal of all existing facilities, if any, in accordance with the 

specific directions of the Employer. All materials removed shall remain the property of Client 

and the Contractor shall deliver all salvaged materials to the Client warehouse, or as 

specifically directed by the Employer.  

All poles shall be removed by pulling the complete pole from the ground; poles shall not be cut 

off at the ground line. Holes shall be backfilled and compacted completely with sufficient added 

backfill piled above grade to prevent depressions being created by natural compaction. Backfill 

material shall be provided by the Contractor.  

All conductor materials removed shall be returned to the Client. Methods of conductor removal 

shall be specified by the Client. If conductor is removed in the longest length practicable for 

future re-use, the said conductor shall be wound on empty conductor reels, with the reels 

marked with the conductor size and approximate length. Different conductor sizes shall not be 

mixed on any reel. If conductor is removed from structures and specified as scrap, conductors 

may be cut down in lengths and made up in rolls. Conductor sizes for scrapping may be mixed; 

different conductor metals shall be separated.  

Care shall be taken in removing, handling, and transporting cutouts, and surge arresters to 

minimize porcelain damage. Transformers removed from service shall be delivered to the Client 

warehouse or as specifically directed by the Employer. Care shall be taken in removing, lifting, 

and transporting transformers. 

Other structures shall be removed, such as concrete transformer pedestals in the most 

appropriate manner, as specified by the Client. Existing stay rods may be cut 20 centimeters 

below finished ground level.  

3.1.9 Cleanup  

The Contractor shall ensure that all worksites shall be free of all manner of debris resulting from 

the construction activity. All crating, cable and conductor reels, packaging materials, conductor 

scraps, and other miscellaneous items are removed from the workplace. All holes resulting from 

removal of facilities shall be filled. If trees or bush have been cut or trimmed, all cuttings shall 

be removed. The worksites shall be left in clean natural conditions.  
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Site cleanup shall be an integral part of the Provisional Acceptance process, and no line section 

shall be provisionally accepted unless all cleanup work has been accomplished.  

3.1.10 Tree Cutting and Trimming  

Any tree cutting or tree trimming authorized and directed shall be accomplished by the 

Contractor under the direct supervision of Client. All cutting shall be removed by the Contractor 

with disposition of cutting as specified by Project Implementation Unit.  

3.1.11 Interruptions to Existing Service  

The Contractor shall arrange for interruptions of service to existing lines with Client. Every effort 

shall be made to limit such interruptions to the minimum. If it is possible to maintain service to a 

section of line by constructing temporary facilities approved by Client, the Contractor shall detail 

man hours and classification of personnel required to construct such facilities and submit to 

Client for approval prior to any work being performed.  

3.1.12 Pole Setting  

Pole holes shall be dug large enough in diameter to admit a tamping bar all around the 

periphery of the pole and shall have a uniform dimension as per the type of pole used at the top 

and bottom. Poles shall be planted in the ground to the depth specified in Table 2. Before 

planting a pole, the bottom of the hole made for planting the pole, shall be cleaned of free soil 

and firmly tamped, to prevent the hole from settling. The stability of a pole, particularly a pole 

without stay, is greatly influenced by the size of the pole hole, the nature of the soil and the care 

exercised in back filling and tamping. Two active hand tampers and one slow shovel shall result 

in good compaction. Poles shall be set to stand perpendicular except at terminals, angles and 

other points of excessive strain where they shall be given a rake not to exceed 10 centimeters 

against the direction of strain. Poles located at the sides of banks or other locations, where 

washouts may occur, shall be protected by suitable cribbing, or shall be referred to the 

Engineer for recommended action. 

After the pole is in position and the hole is back filled and tamped, soil shall be piled and 

packed firmly around the pole. Pole setting shall be inspected prior to acceptance and any back 

fills that have sunk shall be refilled. Poles located in shallow riverbeds shall be protected by 

gabions as designated by the Employer. Gabions should be approximately 2 meters x 1-meter 

x meter. Four such gabions are required for each pole. Set pole and pour 860 mm diameter 

foundation and level areas around pole and set gabions in pattern shown in CSG-06. It is 

important to lace adjacent gabions together along the perimeter of all contact surfaces. Fill 

gabions with hard, durable, clean stone, 100 mm to 200 mm in size in three layers. Install two 

connecting wires at each layer. Lace gabion lids securely and make certain that all edges are 

closed. Fill void between pole and gabion with hard, durable, clean rock 200 mm minimum size. 
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3.1.13 Pole Framing 

Pole and structures shall generally be framed in accordance with these standards and the 

construction structure data sheets. Where special framing requirements are necessary, the 

Employer shall provide framing instructions for the specific structure. Each cross-arm shall be 

attached to the pole by a pole clamp or by machined bolts of sufficient length to pass 

completely through the holes provided on the pole and cross-arms and receive their full 

complement of nuts. Bolts of proper length shall be used. Excess nuts shall not be used to 

make use of a bolt which would otherwise be too long. The end of a machined bolt projecting 

more than 3 centimeters beyond the nut shall be cut off to a length of 2 centimeters beyond the 

nut. Each bolt, when installed, shall have its full complement of nuts. 

3.1.14 Stays  

Stay leads specified in construction documents are defined as the horizontal distance from the 

center line of the pole at ground line to the point where the anchor rod should enter the ground 

assuming the ground to be level. For the correction in stay leads for uneven ground see 

Construction Standard Guidelines – relevant Drawings. The Engineer, upon request, may 

designate the actual location of stay anchor rods on slope of hills. The stay stake indicates the 

point where the anchor rod enters the ground. The anchor hole shall be dug accordingly. The 

attachment of one stay shall not overlap that of another stay when two or more stays are 

carried to a pole or anchor. Each shall be entirely independent of the other. This does not 

prevent the use of multiple eye rods for nuts designed for such use.  

All stays to be installed on a pole line shall be placed and drawn reasonably tight before the 

conductors are tensioned. After the conductors are tensioned and sagged to their final position, 

the stays shall be carefully inspected to see that each is carrying its share of the load on the 

pole as intended. If multiple stays are not carrying equal strain, the slack stay shall be pulled up 

until it is sharing load as intended. Stay anchors must be installed full depth and set to pull 

against undisturbed soil to develop full tension. An anchor not properly installed will move and 

allow movement of the top of the pole, thus slacking the conductors. Stay anchors installed in 

soft or unstable earth shall be placed at specified depth and back filled with 5 cm. maximum 

size crushed stone placed to a depth of 1 meter from the bottom of the pole. 

3.1.15 Stay Insulators  

Stay insulators shall be installed on all stays in accordance with the construction drawings. 

3.1.16 Field Modifications  

During the erection work at the field there may be necessity to modify galvanized steel 

hardware and may have to be drilled, reamed, filed or cut. Under such a condition the area of 
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the steel exposed, after these modifications, shall be coated with a zinc-rich paint to protect the 

steel from corrosion. 

3.1.17 Sagging  

Conductors shall be sagged in accordance with the sag chart specified by these specifications. 

The importance of careful sagging of conductors cannot be over emphasized. Conductors have 

definite characteristic that control their behaviour resulting from changes of temperature, wind 

speed and additional load due to ice or wet snow. Conductors must not be sagged too tightly 

(less than specified sag) as unspecified extra tensions may result in failure of conductor 

structure. Conductors sagged too loosely (more than specified sag) may contact adjacent 

conductors’ hardware or any structure. Excess sag can reduce clearance beneath the line with 

the ground to the point of danger. 

3.1.18 Sag Charts  

Unless otherwise noted, all sag charts are calculated on the basis of 35 kg/sqm wind pressure 

Sag is always measured vertically, without wind, when conductors are being installed or re-

sagged. Unless otherwise specified by the Employer for a specific condition, initial or stringing 

sag shall be applied to the installation of all new unstressed conductor. The initial sag is always 

less than the final sag. 

Sags for the various temperatures shall be furnished by the Engineer in a table form for spans 

not covered by the sag chart. In order to ascertain the sag for a given stringing temperature, 

select the point corresponding to the proper temperature on the scale on the left-hand side of 

the sag chart. Lay a straight edge so that it passes through this point and the point of the center 

scale representing the length of span to be sagged. The straight edge will then indicate the 

proper stringing sag on the righthand scale. Interpolate if the temperature of span is not exactly 

the same as designated on the chart. The low voltage neutral conductor shall be sagged with 

the same sag as the low voltage phase conductor. If the low voltage conductor, as a group, has 

less design sag than the high voltage phase conductor installed above it, the low voltage 

conductor, as a group, shall be installed to the same sag as the high voltage conductors 

installed above. 

3.1.19 Stringing  

The dynamometers and similar apparatus shall be used for tensioning of conductor to obtain 

appropriate sagging of conductors. For stringing of conductors of all sizes, stringing rollers or 

roller shall be used to support the conductor as it is pulled out and sagged. Stringing rollers 

shall be used regardless of size of aluminium conductors, bare or covered. Stringing rollers 

shall be suspended at each insulator support position so that the conductor shall roll smoothly 

over the roller protecting conductor from any physical damage. Stringing sheaves shall have a 
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diameter at least 20 times the conductor diameter and so finished as to prevent damage of any 

kind to the conductor as it is pulled through the sheaves. 

 Conductor drum shall be located at a sufficient distance from the first structure to avoid 

excessive bending of the conductor over the sheaves and excessive downward loading on the 

cross-arms. Attention shall be paid to the fact that all sag charts contained herein for ACSR & 

AAAC conductors are calculated on the basis of non-pre-stressed conductor. For this reason, at 

no time during the stringing or sagging operation, shall conductors of this type be pulled to sags 

which are less than those shown by the charts. Special care shall be taken at all times to 

prevent the conductor from becoming kinked, twisted or abraded in any manner. Where it is 

necessary to drag conductors on the ground, the conductors shall be protected by covering all 

stones or other objects which might damage the conductor with boughs or trees or suitable 

pieces of lumber.  

These requirements are especially important when ACSR &AAAC conductor is being handled 

on river crossing spans. Floats with rollers shall be used to prevent the conductor from dragging 

along the river bottom. In stringing conductors across highways, the conductors shall be fully 

protected from passing vehicles by use of temporary guard structures. 

3.1.20 Damaged Conductor  

Damaged conductors shall be repaired by using a repair sleeve provided that no more than 2 

strands of the outer aluminium layer are damaged and further provided that none of the sleeve 

core strands are damaged. For a conductor damaged in excess of the above conditions, the 

damaged section of the conductor shall be cut out and a tension splice installed. When cutting 

out damaged section of conductor, no more than 1 tension splice shall be permitted in a span 

and no splice be made within 8 meters of an insulator attachment. 

3.1.21 Sag Error  

Sag error shall not exceed + 40 mm from the sag defined by the sag chart. 

3.1.22 Conductor Attachment  

Conductors shall be secured to pin insulators with pre-formed conductor ties or with tie wire. 

Insulator ties, except at jumper supports in structures, shall be made with pre-formed ties when 

available. Conductors shall be connected to dead end assemblies with tension set. 

3.1.23 Line Splices  

For Tensioning and Looping Cleaned and polished contact surfaces are necessary to make 

conductor splices so that it shall remain free from trouble. Great care shall be taken to 

completely clean the strands of aluminium conductor. The splicing sleeve must be centered 

over the conductor ends before compressing to make a splice of required strength. The outer 
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strands of aluminium shall be carefully cleaned with a wire brush to remove all foreign matter till 

the aluminium shines brightly. The cleaning applies to both new and old conductors. Splicing 

sleeves for aluminium conductor are supplied by the manufacturer prefilled with inhibitor 

compound. Splices in line conductors shall be so located that the end of the splicing sleeve is at 

least 30 cm from the end of a suspension or dead-end clamp. Non-tension loops, such as 

between dead ends, shall be spliced with a connector when the conductor is of same metal and 

size. 

3.1.24 Connectors  

Cleaned and polished contact surfaces are necessary to make electrical connections that will 

be free from trouble.  

Tap connectors are supplied by manufacturers pre-filled with inhibitor compound. Excess 

inhibitor compound shall not to be removed but it shall be wiped over the connector as a 

moisture seal. Connectors shall not be covered or taped.  

Compression connectors shall be located in such a manner that there shall be at least 30 cm of 

conductor between the end of the connector and the end of a dead end  

Connectors shall be installed on non-tensioned portion of the conductor such as loops in 

preference to the conductor in the span.  

Connectors installed on conductor shall be located in a span adjacent to the crossing rather 

than the crossing span when practicable.  

Aluminium compression connectors, pre-filled with inhibitor compound, shall be compressed on 

the cleaned area of aluminium conductor. Where necessary, inhibitor compound shall be 

applied to the cleaned conductor and connector before assembly.  

Aluminium compression connectors shall be used for connecting aluminium to aluminium 

conductors. 

3.2 Conductor accessories to be used 

3.2.1 Pre-Formed Ties and Grips 

Taps for jumpers and services shall not be made over the legs of ties or dead-end grips. 

3.2.2 Pin Insulator Ties  

Pin insulator ties are of 2 types:  

With single top grooves: Single top ties may be used to turn line angles to 7 degrees where 

single insulators are permitted. Please refer the Construction Standard Guidelines – relevant 

Insulator Drawings for Details.  
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With side grooves with specific size of ties for specific conductor in each tie style: Specific 

usage is dictated by insulator pin loading and use of single insulators. Please refer the 

Construction Standard Guidelines – relevant Insulator Drawings for Details. 

3.2.3 Preformed ties for Stay Wire  

Preformed ties for stay wire are furnished as per material list CSG–29, 30. Preformed ties for 

stay wire are right hand lay. Preformed ties for stay wire may be removed and replaced up to 3 

times, when initially installed, to permit adjustment of stay tension. 

3.2.4 Application  

When applying ties or grips the manufacturer’s identification tag and color coding shall be 

checked to ensure that the tie or grip is the right unit specified for application on the specific 

conductor or wire strand. Preformed ties for stay wire are furnished with two crossover 

markings. When applying preformed ties on hardware, the grip shall be installed using the 

crossover point closest to the loop of the grip. 

3.3 Installation practices for ABC cables 

3.3.1 General 

The insulated neutral messenger supported Aerial Bundle Conductor consists of five XLPE 

insulated cores (3 phases, one neutral and one street lighting) of hard- drawn stranded 

aluminium conductors which are laid up together.  

Special care should be taken when handling the cable drums, and the unwinding, pulling, 

stringing and clamping the cables. Precautions should be taken to prevent the bundle from 

dragging over the ground, ensure adequate protection when crossing fences or any other 

obstacles to avoid damage to the cable insulation.  

3.3.2 Pole preparation  

Hardware can be fitted to poles before or after the poles are set up. Hardware can be fixed to 

poles by means of: Pigtail hot dipped galvanized bolts, nuts and washers or hook hot dipped 

galvanized bolts, nuts and washers. 

3.3.3 Procedure for setting up the line  

Before setting up the lines, necessary precautions must be taken such as the suitable staying 

of line poles to avoid the overstraining of the supports and hardware, which are not designed to 

resist to dead end line stresses.  

Suspension fittings should be used where the line angle is less than 60o. When the line angle 

exceeds this value double strain assemblies must be used. 
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Hardware should be fitted to either side of the poles to accommodate angles in the line. In the 

event of an accident this will allow the cable to swing free and avoid damage.  

When ABC lines are installed on a hill a double dead-end assembly is recommended instead of 

a suspension bracket on the peak of the hill, as the weight of the ABC will load the bracket 

excessively. On a gradient the cable is pulled from the higher to the lower point.  

Following the line adjustment, the strained bundles sections will be kept on stringing blocks 

during a minimum period of 24 hours before clamping the line and angle suspensions. 

3.3.4 Running out preparation  

a. Cable laying  

The drum is positioned 8-10 m behind the support, used for final adjustment. It is slightly set off 

(1m) from the pole on the side of the first stringing block, to prevent any friction of the twisted 

cable against the pole.  

In the case of strong gradient, the drum is positioned at the higher point (extremity) on a drum 

carrier equipped with mechanical breaking device to regulate the running out the cable.  

The cable drum (drum carrier) should be positioned to allow the cable to roll off the top of the 

cable drum and 8-10 meters from the first pole. (such distance is equal to the length of the pole 

over the ground)  

The cable must not drag on the ground during laying operations.  

The rotation of the cable drum will be controlled by the operator and if necessary be regulated 

with a braking system.  

Passing the conductors through the stringing blocks and pulling the bundle with a pulling grip 

performs the pulling  

Stringing blocks (wide grooved pulley) shall be hung on poles, by means of a nylon or rope 

sling in chocker fashion or a special device developed for such application consisting or a 

pulley and a saddle which includes a bracket and a lashing device. 

The pulled extremities must be tied with cable ties to avoid untwisting of the bundle. Pulleys are 

fitted on supports, just below the pigtail/hook bolts in such a manner that the bundle is near the 

level of the suspension clamp. This ensures: - easy placement of the bundle in the suspension 

clamps. - minimum un-tensioning during the installation of the strain clamps.  

Stringing blocks or pulleys must not be suspended from the pigtail/hook bolts. These are not 

designed to support the loads exerted during the pulling.  

The pulling of the bundle should be by mechanical means. However, it can be done manually in 

the case of line section not exceeding 100 meters with maximum spans of 50 meters.  
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Precautions should be taken to avoid damage to the cable insulation. 

b. Link between the pulling rope and the bundle  

A pulling rope is threaded through all the pulleys on the route. This rope should be - ø10mm 

Polyester rope, for a manual pulling - ø12mm Polyamide rope, in case of mechanical pulling  

Attach the pulling rope to the ABC by means of a ball bearing swivel and pulling socks set. This 

set includes: 

a galvanized steel sock fixed in permanence to the rope 

a galvanized steel sock is slipped over the bundle, selected according to bundle diameter 

Prepare adequate protection where cables cross fences of any other structures on route. The 

foreman verifies that the rope slide normally and that ABC does not suffer any damage by 

sharp objects. The people in charge of the drum carrier regulate the breaking according to the 

sag chart instructions given to him. he pulling action should be slow and continuous avoiding 

unnecessary jerking. 

c. Realization of the first terminal pole  

No lineman has to remain on poles.  

At the last pole of the run, the bundle is clamped with a come-along and tension is provided by 

a cable/chain hoist linked to the pole by nylon or rope sling.  

The recommended tension is obtained by a dynamometer and sagging of conductors shall be 

made according to the sag chart.  

When the required tension/sag has been reached, locate with an adhesive tape where the 

strain clamp shall be positioned and then proceed to fit the strain clamp on the bundle. Exert an 

extra load on the bundle in order to facilitate the installation of the strain clamp to the pigtail/ 

hook bolt.  

Fit a cable tie in front and behind the clamp to keep all conductors together.  

Release the apparatus and remove the stringing block.  

The dead-end assembly consists of: - One pigtail or hook bolt - One dead end clamp for self-

supporting bundle - Two cable ties made of polyamide for clamping bundled conductors 

d. Realization of the first line section  

The tensioning of the first line section shall be made at the first double strain point. For such 

procedure a chain or cable hoist equipped with a reel is needed.  

The loads being more or less equilibrated, no staying is required.  

The line adjustment for the fixing of the dead-end clamp on bundle is obtained as follows:  



6-B-3-20   Section 6: Employer’s Requirements 

Single-Stage: Two-Envelope                          Procurement of Plant                  Re-Tender No.: ICB-DCSD-2078/79-DSUEP-AIIB-W5 

Proceed simultaneously on the two tensioning devices (one at the termination pole and the 

other at the double strain assembly) in order to obtain the adjustment of the first line section 

and the slack bridge needed for the double strain assembly.  

Install the strain clamps by exerting a supplementary traction in order to facilitate the fixing of 

the clamps on the bolts.  

Release the loading device at the double strain point.  

Remove the equipment (Cable hoist Pulley)  

The others line section is realized in the same manner  

The last line section is realized as the first terminal pole  

e. Intermediate poles  

Lift the cable from the pulley and fit the bundle into the suspension clamp.  

Close the suspension clamp and fit a cable tie on the ABC either side of the suspension clamp  

The suspension assembly consists of: - One pigtail or hook bolt - One suspension clamp for 

self-supporting bundle - Two cable ties 

3.3.5 Linesmen tools  

Necessary tools required for ABC Cable stringing: -  

Unwinding machine or similar equipment provided with drum braking system 

A ground hoist or winch, strong enough to give an efficient suppleness 

Traction rope having a length and a mechanical resistance sufficient to allow pulling and 

stringing operations up to ten spans of ABC 

Stringing blocks (one per support) 10 spans 

11 number of supports 

Hydraulic compression tool (performance motorized since faster easier to use in remote areas) 

Pulling grip for ABC Cables 

3.4 Line construction 

3.4.1 Arrangement of Conductor  

The standard position of 11 kV phase conductors on the cross-arm in the normal triangular 

configuration looking from the normal source of power supply shall be seen as: Red (R) on top 

of the pole, Yellow (Y) on right hand end of the cross-arm and Blue (B) on left hand end of the 

cross arm. Any alternate configuration depending on site conditions and acceptable to NEA 
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shall be complied with. See Construction Standard Guidelines – relevant Drawings for both 

single and double circuit along with ADSS Cables. 

3.4.2 Attachments to poles  

Bolt holes are provided on poles for cross-arms, cross-arm braces and stay bolts. See 

Construction Standard Guidelines – relevant Drawings for both single and double circuit along 

with ADSS Cables. 

3.4.3 Conductor Ties  

Pre-formed ties and grips shall be used for attaching conductors to structures when available. 

If pre-formed materials are not available, the wire shall be soft conductor so that when made 

up, the tie wire will bind the conductor tightly. No tie wire shall be used for a second time. 

Jumpers on structures shall always be made with tie wire. Tie wire shall be of the same metal 

as that of the bare conductor to which the tie is applied. See Construction Standard Guidelines 

– relevant Drawings for both single and double circuit along with ADSS Cables. 

3.4.4 Spacers for twin bundle conductors 

The optimum spacing between sub-conductors for reducing voltage gradient shall be eight to 

ten times of the diameter of the conductor. Number of spacers to be used per span shall be as 

per the site conditions.  

3.4.5 Conductor Support  

The conductor supports on straight lines shall be carried on the top wire groove of the pin 

insulator. Conductors shall be attached to the side conductor groove of pin insulator on the 

outside of angles so that transverse conductor tension will tend to hold the conductor in the 

insulator groove. Conductor ties shall not hold a conductor on the insulator when uplift exists. If 

uplift is found, it is required to consult with the Employer to determine remedial action to be 

taken. 

See Construction Standard Guidelines – relevant Drawings for both single and double circuit 

along with ADSS Cables. 

 

3.4.6 Pole Wiring  

All taps or connections passing from one level to another on the pole shall, as far as possible, 

be vertical. Connections shall have sufficient length so that the line conductors are not moved 

from normal positions and normal movement is not restricted. Connections shall have at least 

30 centimeters clearance from other conductors. Any connection carried from one side of the 
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pole to the other side shall be supported on pin insulators. See Construction Standard 

Guidelines – relevant Drawings for both single and double circuit along with ADSS Cables. 

3.4.7 Installation of stays 

Where stays are installed on a line angle structure, line of stay shall bisect the outside line 

angle. The span of stay extending between poles shall not be greater than 50 meters. Anchor 

and anchor rods shall be set so that the axis of the rod and line of stay shall be straight. The 

portion of the anchor rod above the ground shall not be bent at an angle to connect a stay wire. 

If this occurs, anchor and anchor rod shall be reset. The anchor rod shall not be exposed for 

more than 15 centimeters above the ground after the anchor is set.  

If gravel back fill is required to set anchor in soft or unstable soil. Gravel back fill shall be 

designated as "Local Material". If a stay is installed on a pole where low volt conductor is dead 

ended or double dead ended and extends past stay, a piece of plastic hose slit along the length 

shall be placed over the stay wire extending from the upper stay attachment to 200 mm below 

lowest low voltage conductor.  

After installation, the hose shall be wrapped with plastic tape and the hose shall be secured to 

the upper stay bolt with tie wire. Plastic hose shall be "Local Material".  

The successful Bidder shall make preliminary survey of the work site to finalize the type of 

poles being used. The size / type and quantity of pole clamps may subject to variations as per 

fiend requirements. See Construction Standard Guidelines – relevant Drawings for both single 

and double circuit along with ADSS Cables. 
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4  11 KV LINES 

4.1 General 

11 kV lines are required for distribution of power grid to Low Voltage lines and medium voltage 

consumers. This section envisions the specifications of 11 kV lines in the scope of DSUEP.  

Summary of data on proposed lines is given in the Scope of Services. The reference drawings 

are provided in the Drawings Section. 

4.2 Major items for 11 kV lines 

11 kV trunk lines shall have 3-phase, 3-wire configuration whereas spur lines shall have 2- wire 

configuration. Therefore, as given in the section above, the most common 11 kV line 

configurations are as follows – 

 3 - phase 11 kV overhead line on covered ACSR double circuit Dog conductor and 11-

meter PSC poles 

 3 - phase 11 kV overhead line on covered ACSR Dog conductor and 11-meter PSC 

poles 

 2 - phase 11 kV overhead line on covered ACSR Dog conductor and 11-meter PSC 

poles 

 3 - phase 11 kV overhead line on covered ACSR Racoon conductor and 11-meter PSC 

poles 

 2 - phase 11 kV overhead line on covered ACSR Racoon conductor and 11-meter PSC 

poles 

11-meter-long PSC poles shall be used to construct the 11 kV lines in all locations, expect 

where the transportation limitations limit the transportation of such poles. In such cases 11-

meter-long foldable steel tubular poles shall be used. 

Thus, major items for 11 kV lines are as follows – 

 11-meter Steel tubular poles (STP) 

 11-meter PSC poles  

 MVCC/ACSR conductor (Dog and Racoon) 

 11 kV grade Aerial bunched cables 

 Pin Insulators and disc insulators 
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Specification of each item is given in the ensuing sections. ACSR conductor specifications are 

shared in section 3.3, while specifications of insulators are given in 3.4 to 3.6. 

4.3 Specification of PSC poles  

4.3.1 Scope 

This specification applies to rectangular 11-meter-long pre-stressed concrete poles for use in 

electrical power distribution by 11 kV lines. 

4.3.2 Materials 

a. Cement  

Cement to be used in the manufacture of pre-stressed concrete poles shall be ordinary or rapid 

hardening Portland cement confirming to ASTM C150 or EN 197-1.  

b. Aggregates  

Aggregates to be used for the manufacture of pre-stressed concrete poles shall confirm to 

ASTM C33 (Specification for concrete aggregate). The nominal maximum sizes of aggregates 

shall in no case exceed 12 mm.  

c. Water  

Water should be free from chlorides, sulphates, other salts and organic matter. Potable water 

will be generally suitable. 

d. Admixture 

Admixture should not contain Calcium Chloride or other chlorides and salts which are likely to 

promote corrosion of pre-stressing steel. The admixture shall conform to ASTM C494.  

e. Pres-Stressing Steel  

Pre-stressing steel wires including those used as un-tensioned wires should conform to ISO 

6934. The type design is for plain wires of 2.6 mm diameter with a guaranteed ultimate strength 

of not less than 160 kg/mm². All pre-stressing steel shall be free from splits, harmful scratches, 

surface flaw, rough, aged and imperfect edges and other defects likely to impair its use in pre-

stressed concrete. 

4.3.3 Concrete Mix 

Concrete mix shall be designed to the requirements laid down for controlled concrete (also 

called design mix concrete) in ASTM C935 subject to the following special conditions: Minimum 

works cube strength at 28 days should be at least 420 Kg / cm². The concrete strength at 

transfer should be at least 250 Kg / cm². The mix should contain at least 380 Kg of cement per 
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cubic meter of concrete. The mix should contain as low water content as is consistent with 

adequate workability. It becomes necessary to add water to increase the workability the cement 

content also should be raised in such a way that the original value of water cement ratio is 

maintained. 

4.3.4 Design Requirements  

The poles shall be planted directly in the ground with a planting depth as per ASTM C935. 

Wherever, planting depth is required to be increased beyond the specified limits or alternative 

arrangements are required to be made on account of ground conditions e.g. water logging etc., 

the same shall be in the scope of the bidder at no extra cost to owner. The bidder shall furnish 

necessary design calculations/details of alternative arrangements in this regard. The working 

load on the poles should correspond to those that are likely to come on the pole during their 

service life. The factor of safety for all poles shall not be less than 2.0 The average permanent 

load shall be 40% of the working load. 

The F.O.S. against first load shall be 1.0. At average permanent load, permissible tensile stress 

in concrete shall be 30 kg/cm². At the design value of first crack load, the modulus of rupture 

shall not exceed 53.0kg/cm² for M-40. The ultimate moment capacity in the longitudinal 

direction should be at least one fourth of that in the transverse direction. The maximum 

compressive stress in concrete at the time of transfer of pre-stress should not exceed 0.8 times 

the cube strength. The concrete strength at transfer shall not be less than half, the 28 days 

strength ensured in the design, i.e., 420 x 0.5 = 210 kg / cm².  

4.3.5 Dimensions and Reinforcement  

The cross-sectional dimensions and the details of pre-stressing wires should conform to the 

ASTM C935. All pre-stressing wires and reinforcements shall be accurately fixed as shown in 

drawings and maintained in position during manufacture. The un-tensioned reinforcement as 

indicated in the drawings should be held in position by the use of stirrups which should go 

around all the wires. All wires shall be accurately stretched with uniform pre-stressed in each 

wire. Each wire or group of wires shall be anchored positively during casing. Care should be 

taken to see that the anchorages do not yield before the concrete attains the necessary 

strength. 

4.3.6 Cover 

The cover of concrete measured from the outside of pre-stressing tendon shall be normally 20 

mm. 
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4.3.7 Welding and Lapping of Steel 

The high tensile steel wire shall be continuous over the entire length of the tendon. Welding 

shall not be allowed in any case. However, joining or coupling may be permitted provided the 

strength of the joint or coupling is not less than the strength of each individual wire. 

4.3.8 Compacting  

Concrete shall be compacted by spinning, vibrating, shocking or other suitable mechanical 

means. Hand compacting shall not be permitted.  

4.3.9 Curing 

The concrete shall be covered with a layer of sacking, canvass, Hessian or similar absorbent 

material and kept constantly wet up to the time when the strength of concrete is at least equal 

to the minimum strength of concrete at transfer of pre-stress. Thereafter, the pole may be 

removed from the mould and watered at intervals to prevent surface cracking of the unit the 

interval should depend on the atmospheric humidity and temperature. The pre-stressing wires 

shall be de-tensioned only after the concrete has attained the specified strength at transfer (i.e. 

200 or 210 kg/cm² as applicable). The cubes cast for the purpose of determining the strength at 

transfer should be coursed, a sear as possible, under condition similar to those under which the 

poles are cured. The transfer stage shall be determined based on the daily tests carried out on 

concrete cubes till the specified strength indicated above is reached. Thereafter the test on 

concrete shall be carried out as detailed in ASTM C31 (practice for making and curing concrete 

test specimens in the field). The manufacturer shall supply, when required by the owner or his 

representative, result of compressive test conducted in accordance with ASTM C403 (test 

method for time of setting of concrete mixtures by penetration resistance) on concrete cubes 

made from the concrete used for the poles. If the manufacturer so desires, the manufacturer 

shall supply cubes for test purpose and such cubes shall be tested in accordance with ASTM 

C403. 

4.3.10 Lifting Eye-Hooks or Holes 

Separate eye-hooks or hoes shall be provided for handling the transport, one each at a 

distance of 0.15 times the overall length, from either end of the pole. Eye-hooks, if provided, 

should be properly anchored and should be on the face that has the shorter dimension of the 

cross-section. Holes, if provided for lifting purpose, should be perpendicular to the broad face of 

the pole. 
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4.3.11 Holes for Cross Arms etc.  

Sufficient number of holes shall be provided in the poles for attachment of cross arms and other 

equipment. 

4.3.12 Stacking & Transportation 

Stacking should be done in such a manner that the broad side of the pole is vertical. Each tier 

in the stack should be supported on timber sleeper located as 0.15 times the overall length, 

measured from the end. The timber supported in the stack should be aligned in vertical line.  

4.3.13 Earthing  

 Earthing shall be provided by having length of 6 SWG GI wire embedded in Concrete 

during manufacture and the ends of the wires left projecting from the pole to a length of 

100mm at 250 mm from top and 1000 mm below ground level.  

 Earth wire shall not be allowed to come in contract with the pre-stressing wires 

4.3.14 Quality Assurance Program 

Along with the Bid the Bidder shall furnish quality assurance program of the manufacturer which 

includes the Quality System and the Quality Plans, which shall include, among others, 

information to meet the following requirement, failing which the Bid shall be liable for rejection. 

i.) The structure of the organization; 

ii.) The duties and responsibilities assigned to staff ensuring quality of works; 

iii.) The system for purchasing, taking delivery and verification of materials; 

iv.) The system for ensuring quality of workmanship; 

v.) The quality assurance arrangement shall conform to relevant requirements of 

ISO9001;  

vi.) Statement giving list of important raw materials, names of manufacturer for the raw 

materials, list of standards according to which the raw materials are tested, list of 

tests normally carried out on raw materials; 

vii.) List of manufacturing facilities available;  

viii.) List of areas in manufacturing process, where stage inspections are normally carried 

out for quality control and details of such tests and inspections; 

ix.) List of testing equipment available with the manufacturer for final testing of 

equipment specified and the test plant limitation, if any, vis-à-vis the type, special, 

acceptance and routine tests specified in the relevant standards. 

4.4 Specification of Steel tubular poles  
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4.4.1 Scope 

This Specification covers the general requirements towards design, fabrication, testing at 

manufacture’s works, supply and delivery for steel poles of circular cross section (Swaged type) 

for use in overhead lines.  

4.4.2 General  

The steel pole shall be fabricated in several lengths and strengths as specified in Table 1 

contained herein.  

The steel tubular poles must be manufactured by a company approved to quality standard ISO 

9001:2000. The ISO 9001 certification number, the name of the authorized approving authority 

with the contact address and telephone and fax numbers shall also be stated. The Bidder shall 

enclose a copy of the ISO 9001 certificate with the bid.  

All such tubular poles shall confirm to the latest edition of Indian Standard specification IS 2713: 

1980. 

4.4.3 Description 

The steel poles shall be of swaged design and welded and shall consist of three (3) separate 

lengths of steel tubing swaged at two joints to fabricate the poles without involvement of 

through bolts, site welding or any type of additional device of joint at the time of erection except 

required by transportation limitation in hilly areas.  

The steel tubing used in pole fabrication shall be of steel of any approved process possessing a 

minimum tensile strength of 410 MPa (42 kg/sq. mm) and a chemical composition of not more 

than 0.06% sulphur and phosphorous each.  

The tubing diameter and tubing wall thickness shown in table below for each length of pole are 

the minimum size to be used in fabricating each length of pole. It shall be the responsibility of 

the Bidder to determine the adequacy of the component tubing shown for the load to be 

sustained. However, in no case the tubing diameter and wall thickness for any component tube 

be less than the value shown in the Table 1. 

Swaged poles shall be made of seamless or welded tubes of suitable lengths swaged and 

jointed together. No circumferential joints shall be permitted in the individual tube lengths of the 

poles. If welded tubes are used, they shall have one longitudinal weld seam only: and the 

longitudinal welds shall be staggered at each swaged joint. 

Swaging may be done by any mechanical process. The upper edge of each joint shall be 

chamfered at an angle of about 45º. The upper edge need not be chamfered if a circumferential 

weld is to be deposited in accordance with clause No. 5.3 2 of IS: 2713 (Part-I):1980. 
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The length of joints on swaged poles shall be in accordance with clause No. 5.4 of IS: 2713 

(Part-I): 1980. 

Poles shall be well-finished, clean and free from harmful surface defects. Ends of the poles 

shall be cut square. Poles shall be straight, smooth and cylindrical. The welded joints, if any, 

shall be of best quality, free from scale, surface defects, cracks etc. 

The entire section of the poles shall be galvanized with minimum coating of weight not less than 

460-gm/-sq. m internally and externally. Each pole shall be provided with a steel top plate 3-mm 

minimum thickness welded to the end of the section. The top plate shall not project beyond the 

perimeter of the top section. Each pole shall also be provided with a welded base plate welded 

to the bottom of the pole. The base plate of size 300 x 300 mm with 6 mm (10 mm for 13 meter 

and above) thickness shall be welded at the bottom of the pole. The base plate shall have a 

hole of dia. approx. 50 mm in the center, for draining out of water. All the holes in pole shall be 

of 18 mm dia. However, the manufacturer must get approval of the drilling pattern before 

manufacturing the poles.  

In hilly areas where transportation limitation, poles shall be fabricated in such a way that the 

section pieces can be carried to the site and fitted on the site itself. The pole section on top 

shall have a flange and the section under it shall overlap to a length as per IS: 2713 (Part-

II):1980. The bottom section and middle section of the poles could be securely fixed by four (4) 

sets of galvanized nuts/bolts of suitable size and length at 900 each other. For pole of length 13 

m and above two such joints form a complete pole of three sections.  

Table 1 

Poles Specifications – As per IS 2713 

 

IS Designation 410SP- 15 410SP- 57 410 SP-72  

TABLE 1 

 Pole Attributes 

Overall Length 
 

13 m 
 

11 m 
 

8 m 

Pole Designation: 
 

410 SP72 
 

410 SP57 
 

410 SP15 

       Section Length: 
     

       Top (h1) 
 

3.6 m 
 

2.7 m 
 

1.75 m 

Middle (h2) 
 

3.6 m 
 

2.7 m 
 

1.75 m 

Bottom (h3) 
 

5.8 m 
 

5.6 m 
 

4.50 m 

       Outside Diameter: 
     

       Top (h1) 
 

165.1 mm 
 

139.7 mm 
 

88.9 mm 
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Middle (h2) 
 

193.7 mm 
 

165.1 mm 
 

114.3 mm 

Bottom (h3) 
 

219.1 mm 
 

193.7 mm 
 

139.7 mm 

       Thickness: 
      

       Top (h1) 
 

4.50 mm 
 

4.50 mm 
 

3.25 mm 

Middle (h2) 
 

4.85 mm 
 

4.85 mm 
 

4.50 mm 

Bottom (h3) 
 

5.90 mm 
 

5.90 mm 
 

5.40 mm 

       Crippling load 
 

588 kgf 
 

552 kgf 
 

354kgf 

       Approximate weight 343 kg 
 

256 kg 
 

119 kg 

       Application of Load from 
top of pole 

 
0.6 m 

 
0.6 m 

 
0.3 m 

 

4.4.4 Tolerance 

The following tolerances shall be maintained:  

a) Tolerance of diameter: +/- 1% from Bidder's data sheet. 

b) Tolerance on weight: +/- 10% on each pole; +/- 7.5% on bulk load of up to 20 tons. 

c) Tolerance on thickness: +/- 10% 

d) Tolerance on length: +/- 40 mm on any section; +/- 75 mm on overall length. 

e) Straightness: The finished poles shall not be out of straightness by more than 1/600 of 

the height. 

4.4.5 Tests 

The following test (s) shall be performed for the pole furnished. All testing shall be fully 

documented and certified test reports shall be provided to NEA.  

a) Tensile test and chemical analysis for sulphur and phosphorous 

b) Deflection test 

c) Permanent set test 

d) Drop test 

Number of poles selected for conducting tensile test and chemical analysis for sulphur and 

phosphorous shall be as given below:  

Lot Size  No. of poles 

Up to 500 1 
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Lot Size  No. of poles 

501 to 1000 2 

1001 to 2000 3 

2001 to 3000 4 

3001 and above 5 

Number of poles selected or conducting deflection test, permanent set test and drop test shall 

be as given below: 

Lot Size  No. of poles 

Up to 500 5 

501 to 1000 8 

1001 to 2000 13 

2001 to 3000 18 

3001 and above 20 

The deflection test, permanent set test and drop test shall be conducted in succession on each 

of the poles selected. 

a. Deflection Test 

Each pole shall be rigidly supported for a distance from the butt end equal to the depth which it 

is to be planted in the ground. It shall then be loaded as cantilever and the appropriate 

deflection load of Table applied at right angles of the axis of pole 30 cm from the top of the 

poles up to 9 m (overall) and 60 cm from the top for poles over 9 m (overall). For convenience 

in testing, the pole may be fixed horizontally and the load applied vertically. The temporary 

deflection due to the applied load at the point of application of load shall not exceed 157.5 mm. 

b. Permanent Set Test  

This test shall be carried out immediately after the deflection test. After application of proper 

load specified in Table 1 the permanent set measured from the zero position after the release 

of the appropriate applied load at the point of application of the load shall not exceed 13 mm. 
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c. Drop Test  

The test shall be made in the case of swaged poles. The pole shall be dropped vertically with 

the butt end (bottom end) downwards, three times in succession from a height of 2 m on to a 

hardwood block 150 mm thick laid on concrete foundation. The pole shall not show any signs of 

telescoping or loosening of joints. 

Should of any of the poles selected fail to pass any of the tests specified above two further 

poles shall be selected for testing from the same lot in respect of each failure. Should both 

these additional poles fail, the test material represented by the test samples shall be deemed 

as not complying with these specifications. 

4.4.6 Quality Assurance Program 

Along with the Bid the Bidder shall furnish quality assurance program of the manufacturer which 

includes the Quality System and the Quality Plans, which shall include, among others, 

information to meet the following requirement, failing which the Bid shall be liable for rejection. 

i.) The structure of the organization; 

ii.) The duties and responsibilities assigned to staff ensuring quality of works; 

iii.) The system for purchasing, taking delivery and verification of materials; 

iv.) The system for ensuring quality of workmanship; 

v.) The quality assurance arrangement shall conform to relevant requirements of 

ISO9001;  

vi.) Statement giving list of important raw materials, names of manufacturer for the raw 

materials, list of standards according to which the raw materials are tested, list of 

tests normally carried out on raw materials; 

vii.) List of manufacturing facilities available;  

viii.) List of areas in manufacturing process, where stage inspections are normally carried 

out for quality control and details of such tests and inspections; 

ix.) List of testing equipment available with the manufacturer for final testing of 

equipment specified and the test plant limitation, if any, vis-à-vis the type, special, 

acceptance and routine tests specified in the relevant standards. 

4.5 Specification of ACSR conductors 

4.5.1 Scope  

This Specification covers the fabrication and supply of aluminium conductors, steel reinforced 

(ACSR) commonly used on overhead power line construction. All ACSR conductors for the 

works shall be covered conductor, even if not explicitly mentioned. 



Section 6: Employer’s Requirements  6-B-4-15 

Re-Tender No.: ICB-DCSD-2078/79-DSUEP-AIIB-W5                Procurement of Plant                            Single-Stage: Two-Envelope 

4.5.2 Description 

The manufacturer of the ACSR conductor must have been accredited with ISO 9001:2000 

(design included) quality certifications. The ACSR conductor shall be a concentrically stranded 

right-hand lay conductor.  

The ACSR conductor shall be fabricated in accordance with BS: 215 (Part 2) latest revision or 

any other national or international standards that ensures a substantially equal quality to the 

standard mentioned above, will also be acceptable. 

The following types of conductors shall be supplied: 

Code 

Name 

Nominal 

area (sq 

mm) 

Breaking 

load (kN) 

DC 

resistance 

at 20oC (Ω / 

km) 

Aluminium 

area (sq 

mm) 

Steel area 

(sq mm) 

Total area 

(sq mm) 

Weasel 30 11.4 0.9077 31.61 5.27 36.88 

Rabbit 50 18.4 0.5426 52.88 8.81 61.69 

Raccoon 75 27.2 0.3623 79.21 13.20 92.40 

Dog 100 32.7 0.2733 105.00 13.55 118.55 

Wolf 150 69.2 0.1828 158.1 36.88 194.98 

4.5.3 Stranding 

In all constructions, the successive layers shall have opposite directions of lay and the outer 

most layers being right-handed. The wires in each layer shall be evenly and closely stranded. In 

conductor having multiple layers of aluminium wires, the lay ratio of any aluminium layers shall 

be not greater than the lay ratio of the aluminium layer immediately beneath it. 

4.5.4 Gross weight 

The gross weight of each wooden drum containing conductor of all sizes shall not exceed 900 

kg. with a tolerance limit of ±10 %. Drums containing conductor having gross weight above 990 

kg. will not be accepted in any case. Also, more than two lengths in one conductor drum will not 

be accepted. 
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4.5.5 Standard length 

Minimum length of ACSR Rabbit, Dog and Raccoon should be 1 (one) Km. Longer lengths are 

also acceptable provided they are within gross weight limit. The conductor shall be supplied in 

standard lengths of not less than 95% of the total quantity. The quantity of the conductor in 

lengths shorter than standard ones shall not exceed 5% of the total quantity to be supplied. 

Further, single conductor length in respect of such 5 % (maximum) shall be supplied in random 

length of not less than 50% of the standard length and shall be supplied in individual drum. 

Such random length shall be acceptable to the maximum extent of 5% of the offered quantity. 

4.5.6 Packaging 

All conductors shall be furnished on non-returnable treated seasoned wooden reels. All timber 

shall be treated to provide protection against rot and insects. Protective external lagging of 

sufficient thickness shall be provided and fitted closely on the reels. Binder consisting of steel 

straps shall be provided over the external laggings. The reel shall be new and sufficiently sturdy 

in construction to withstand ocean shipping, road transport, several loading and unloading, 

storage in tropics, hauling and field erection of conductor without distortion or disintegration.  

Each reel of the conductors furnished shall contain only one (1) length of conductor.  

All reels shall be legibly marked in paint with the following information: 

a) Size of conductor 

b) Type of conductor 

c) Length in meters 

d) Net weight of conductor 

e) Direction of rolling 

4.5.7 Tests 

The manufactured conductor shall be tested in full compliance with the governing standard 

including following routine tests: 

a. Outer covering 

a) Tests as per Standard 

b. Aluminum wire  

b) Tensile test 

c) Wrapping test 

d) Resistivity test  
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c. Steel wire  

a) Determination of stress at 1% elongation 

b) Tensile test  

c) Torsion test or elongation test as appropriate 

d) Wrapping test 

e) Galvanization test 

4.5.8 Quality Assurance Program 

Along with the Bid the Bidder shall furnish quality assurance program of the manufacturer which 

includes the Quality System and the Quality Plans, which shall include, among others, 

information to meet the following requirement, failing which the Bid shall be liable for rejection. 

i) The structure of the organization; 

ii) The duties and responsibilities assigned to staff ensuring quality of works; 

iii) The system for purchasing, taking delivery and verification of materials;  

iv) The system for ensuring quality of workmanship; 

v) The quality assurance arrangement shall conform to relevant requirements of 

ISO9001; 

vi) Statement giving list of important raw materials, names of manufacturer for the raw 

materials, list of standards according to which the raw materials are tested, list of 

tests normally carried out on raw materials; 

vii) List of manufacturing facilities available; 

viii) List of areas in manufacturing process, where stage inspections are normally carried 

out for quality control and details of such tests and inspections; 

ix) List of testing equipment available with the manufacturer for final testing of 

equipment specified and the test plant limitation, if any, vis-à-vis the type, special, 

acceptance and routine tests specified in the relevant standards. 

4.6 Specification of 11 kV Covered Conductor (MVCC) 

4.6.1 Scope 

This Specification covers the design, manufacture, factory test and supply and delivery of 

Hardware and accessories of 11000 V XLPE Covered Conductor for use as overhead 

distribution feeders suitable on 3-phase AC System conforming to EN 50397-1: 2006 with up-

to-date amendments (or equivalent standard). 
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4.6.2 Description 

The conductor shall be of multi-strand round compacted hard drawn aluminum alloy conforming 

to EN 50397-1:2006 or AS 3675 latest revision thereof or any recognized international 

standards that ensures at least a substantially equal quality to the standard mentioned above. 

The Conductor wires shall not have any joints except for those made on the base wire. 

The covering insulating material shall be of track resistant UV stabilized (weather resistant). 

The average thickness of the covering insulation shall not be less than that stipulated in the 

Technical Requirements. The hardness of the covering XLPE shall be such that it should not 

get damaged by the kite string and shall be suitable for fixing insulation piercing Arc Protectors. 

The covering shall be fully pressure extruded and dry cured so as to provide a uniform 

thickness throughout the length of the conductor. 

Suitable water blocking material shall be incorporated between the conductor and the covering 

during the extrusion process to prevent the migration of water along the conductor. The water 

blocking material shall be of contrasting colour to that of the conductor. The water blocking 

material shall not affect the inter-strand conduction and also not affect the adhesion between 

the conductor and the XLPE cover. Water blocking material shall be stable at maximum 

operating temperature of 80oC and full technical particulars with regard to the above shall be 

furnished with the offer. 

The following types of covered conductors shall be supplied: 

a. Nominal conductor area mm2 - 100 

i. Number of strands Nos. - 7 

ii. Diameter of the wire mm – 4.26 

iii. Nominal conductor diameter mm – 12.78 

iv. Max. linear resistance at 200C Ohms/km – 0.3390 

b. Covering Insulation 

i. Minimum average thickness of XLPE covering mm - 2.0 

ii. Minimum thickness of XLPE covering at any point - 1.7 

iii. iMaximum thickness of XLPE covering at any point - 2.5 

c. Covered Conductor 

i. Minimum breaking strength of conductor (KN) – 29.26 

ii. Short time current rating/1sec. (kA) – 11.0 
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iii. Conductor Operating Temperatures (Max.) 

1. Continuous operation 0C - 80 

2. Emergency operation 0C - 100 

3. Short circuit operation (5 sec) 0C – 210 

In addition to this, conductors shall be supplied as per the Price Schedule confirming to EN 

50397. 

4.6.3 Packaging 

The finished covered conductors shall be delivered in continuous lengths of 500 ± 5 meters and 

the ends of the covered conductors shall be effectively sealed with heat shrinkable cap to 

prevent ingress of moisture. The conductor shall be wound to the drum with the lowest number 

at the inner end of the drum. They shall be supplied in wooden drums made of well-seasoned 

wood that is treated to prevent deterioration by termites or fungus attack and suitable for 

outdoor storage of twelve (12) months or steel drums. The chemical used for treating the wood 

shall not be harmful to the conductor and the drum shall be lined with an impervious material to 

prevent direct contact of the covered conductor with the drum. 

The external flange diameter shall be such that the distance between the outer edge of the 

flange and the packed conductor shall not be less than 75mm so that the drum could be rolled 

on the flanges without causing damage to the conductor. Direction of rolling shall be clearly 

marked. 

The drum shall have spindle hole of adequate diameter and reinforced with steel plates for 

mounting the drum on horizontal axle for laying out the conductor. 

Each reel of the conductors furnished shall contain only one (1) length of conductor. 

All reels shall be legibly marked in paint with the following information: 

a) Size of conductor 

b) Type of conductor 

c) Length in meters 

d) Net weight of conductor 

e) Direction of rolling 

The standard length of the completed cover conductor in each reel shall be as per the table 

below: 
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SN Conductor Size (sq. mm): 100 55 

1 Normal Length of the Conductor (m): 500 1000 

4.6.4 Tests 

The tests shall be carried out confirming to the EN 50397 and as per the following: 

a. Routine Tests 

The manufactured conductor shall be tested in full compliance with the governing standard 

including following routine tests: 

Test on wire before stranding 

a. Wire diameter 

b. Ultimate tensile strength 

c. Wrapping test 

d. Resistivity test 

Test on finished covered conductor 

a. Inter-strand conductivity test 

b. Thickness of covering 

c. Static water blocking test 

d. Stripping test 

e. Spark test 

b. Type Tests 

The Bidder shall submit the type test reports along with the Bid. The Covered Conductors shall 

be type tested conforming to EN 50397-1:2006 or AS 3675 of 1993, or IEC Standard or the 

governing standard, and certified copies of the type test certificates shall be furnished with the 

offer. The report shall be issued by a recognized independent testing authority. The employer 

also reserves the right to have tests carried out at his own cost by and independent agency, 

whenever there is a dispute regarding the quality of supply. The cable shall be subjected to the 

following type tests: 

a) Tests on wire before stranding 

b) Tests on covering material 

c) Tests on finished covered conductor 
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The Type Test Certificates furnished shall be from a recognized independent testing authority 

acceptable to the purchaser. 

4.6.5 Quality Assurance Program 

Along with the Bid the Bidder shall furnish quality assurance program of the manufacturer which 

includes the Quality System and the Quality Plans, which shall include, among others, 

information to meet the following requirement, failing which the Bid shall be liable for rejection. 

i.) The structure of the organization; 

ii.) The duties and responsibilities assigned to staff ensuring quality of works; 

iii.) The system for purchasing, taking delivery and verification of materials; 

iv.) The system for ensuring quality of workmanship; 

v.) The quality assurance arrangement shall conform to relevant requirements of ISO 

9001;  

vi.) Statement giving list of important raw materials, names of manufacturer for the raw 

materials, list of standards according to which the raw materials are tested, list of 

tests normally carried out on raw materials; 

vii.) List of manufacturing facilities available;  

viii.) List of areas in manufacturing process, where stage inspections are normally carried 

out for quality control and details of such tests and inspections; 

ix.) List of testing equipment available with the manufacturer for final testing of 

equipment specified and the test plant limitation, if any, vis-à-vis the type, special, 

acceptance and routine tests specified in the relevant standards 

4.7 Specification of 11 kV Aerial bunched cables  

4.7.1 Scope 

This Specification covers the design, manufacture, factory test and supply of 6.35 / 11 (12) kV 

50, 35 and 25 sq mm three-core cross-linked polyethylene (XLPE) insulated, PVC outer 

sheathed with high tensile galvanized steel strand messenger wire based aerial bundled 

conductors (ABC). 

4.7.2 Description 

The cable shall be manufactured and tested in accordance with UK ESI Standard 43 - 

14:"Aerial Bundled Conductors XLPE Insulated for HV Overhead Distribution", or BS - 7870 

(Part V) or latest revision thereof or any recognized international standards that ensure at least 

a substantially equal quality to the standards mentioned above.  
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The High Voltage ABC Cable manufacturing company shall have been accredited with ISO 

9001:2000 (design included) quality certification. The High Voltage ABC shall be supported with 

high tensile galvanized steel strand bare messenger wire of 50 sq mm. 

The conductor shall consist of compact round stranded aluminum wires. The conductor shall be 

insulated by extruded black cross-linked polyethylene (XLPE) material. The complete cable 

shall consist of three equal-size insulated conductors stranded together, and the direction of lay 

shall be right-hand. The type of construction shall cause the tensile load to be shared equally 

between four conductors.  

The insulation of the cable shall be extruded cross-linked polyethylene (XLPE) complying with 

appropriate test requirements specified in Section 3 of IEC publication 60502. The minimum 

thickness of insulation shall not fall below the specified nominal value by more than 10%+0.1 

mm.  

The conductor shielding shall be non-metallic and shall consist of a layer of extruded semi-

conducting compound. The insulation shielding shall consist of a non-metallic semi-conducting 

part in combination with a metallic part. The non-metallic part shall be applied directly upon the 

insulation of each core and shall consist of a layer of extruded semi-conducting compound. The 

metallic part shall be applied over the individual cores and shall consist of copper tape, in the 

thickness about 0.1 mm. A suitable binding tape shall be applied over the copper tape. The 

outer covering of the R phase of the cable shall be embossed with the name of the 

manufacturer, name of the Purchaser " NEA-DSUEP", the cross sections, type of insulation 

followed by "Electric Cable: 6.35 / 11 kV" at the spacing of 5 meters. Every 2 meters of outer 

covering of the cable shall also be embossed with length of the cable.  

The sheath shall consist of PVC compound complying with ST2 specified in IEC Publication 

60502. The minimum thickness of the sheath shall conform to the table furnished at the end of 

this specification. The average thickness of the sheath shall be not less than the specified 

nominal value. The minimum thickness of the sheath shall not fall below the nominal value by 

more than (15 % + 0.1 mm).  

4.7.3 Phase Identification 

The identification of the conductors shall be provided by means of ribbing on the external 

surface of the insulation. R, Y and B phase conductors shall have one, two, and three ribs 

respectively. Space between the ribs in R, Y and B phases shall be 5 mm. Ribs shall be in 

rounded form. 
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4.7.4 Type tests 

The Bidder shall submit the type test reports along with the Bid. The report shall be issued by a 

recognized independent testing authority. The tests shall comply with relevant IEC Standard or 

the latest equivalent standard. The Employer also reserves the right to have tests carried out at 

his own cost by and independent agency, whenever there is a dispute regarding the quality of 

supply. The ABC shall be subjected to the following type tests: 

i) Mechanical strength of the conductors 

ii) Insulation resistance 

iii) Dielectric test 

iv) Impulse withstands 

v) Resistance of each phase of the conductor at 20oC 

vi) A.C voltage test 

4.7.5 Routine tests 

The tests shall be made on the completed cables at the manufacturer's plant in accordance 

with governing standards including following tests:  

i) Verification of diameters of conductor and insulated conductor, and thickness of 

insulation, and so on 

ii) Breaking load test 

iii) High voltage test 

iv) Conductor resistance at 20oC 

v) Dielectric strength 

vi) Insulation resistance 

4.7.6 Packaging 

Each reel of the conductors furnished shall contain only one (1) length of conductor.  

All conductors shall be furnished on non-returnable seasoned wooden reels or steel suitably 

protected against corrosion. All timber shall be treated to provide protection against rot and 

insects. Protective external lagging of sufficient thickness shall be provided and fitted closely on 

the reels. Binder consisting of steel straps shall be provided over the external laggings. The reel 

shall be new and sufficiently sturdy in construction to withstand ocean shipping, road transport, 

several loading and un-loading, storage in tropics, hauling and field erection of conductor 

without distortion or disintegration. The treatment process shall not have deleterious effect on 

the cable. Before dispatch, the ends of the bundled conductors shall be sealed to prevent 

moisture ingress during transportation and storage. Both ends of every length of the assembled 

bundle shall be temporarily bound in such a manner as to prevent cores from separating.  
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All reels shall be legibly marked in paint with the following information: 

i) Type of conductor 

ii) Size of conductor 

iii) Voltage 

iv) Length in meters 

v) Net weight of conductor and Drum Separately 

vi) Direction of rolling 

The standard length of the completed conductor in each reel shall be 0.5 km. 

4.7.7 Dimensional and Electrical Data 

The dimensional and electrical data for single-core cable is given below: 

S.N. Description 11 kV 50 

sq mm 

11 kV 35 

sq mm 

11 kV 

25 sq 

mm 

1 Number of cores 3 phases with messenger wire 

2 Nominal sectional area of conductor (mm2) 50 35 25 

3 Nominal conductor diameter (mm) 8.4 7.3 6.2 

4 Nominal thickness of XLPE insulation (mm) 3.6 3.6 3.6 

5 Metallic screening approx. thickness of copper tape 

(mm) 

0.045 0.045 0.045 

6 Nominal thickness of PVC outer sheath (mm) 2.0 2.0 2.0 

7 Diameter of power core (mm) 22.6 21.5 20.4 

8 Nominal cross-section area of messenger wires 

(mm2) 

35 35 35 

9 No. of messenger wires (No.) 1 1 1 

10 Overall diameter (mm) of messenger wire 7.8 7.8 7.8 

11 Minimum breaking load (kN) of messenger wire 41 41 41 
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S.N. Description 11 kV 50 

sq mm 

11 kV 35 

sq mm 

11 kV 

25 sq 

mm 

12 Material of messenger wire High tensile galvanized steel 

strand 

13 Approx. weight (kg/km) 1940 1760 1590 

14 Max. conductor dc resistance at 20oC (ohm/km) 0.641 0.868 1.200 

15 Continuous current carrying capacity in air at 50oC 

(Amps) 

140 115 95 

 

4.7.8 Quality Assurance Program 

Along with the Bid the Bidder shall furnish quality assurance program of the manufacturer which 

includes the Quality System and the Quality Plans, which shall include, among others, 

information to meet the following requirement, failing which the Bid shall be liable for rejection. 

i.) The structure of the organization; 

ii.) The duties and responsibilities assigned to staff ensuring quality of works; 

iii.) The system for purchasing, taking delivery and verification of materials; 

iv.) The system for ensuring quality of workmanship; 

v.) The quality assurance arrangement shall conform to relevant requirements of 

ISO9001;  

vi.) Statement giving list of important raw materials, names of manufacturer for the raw 

materials, list of standards according to which the raw materials are tested, list of 

tests normally carried out on raw materials; 

vii.) List of manufacturing facilities available;  

viii.) List of areas in manufacturing process, where stage inspections are normally carried 

out for quality control and details of such tests and inspections; 

ix.) List of testing equipment available with the manufacturer for final testing of 

equipment specified and the test plant limitation, if any, vis-à-vis the type, special, 

acceptance and routine tests specified in the relevant standards 
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4.8 Specification of Porcelain Insulators 

4.8.1 Scope 

This Specification covers the fabrication and supply of porcelain insulators, as herein specified, 

for use on overhead power line construction. 

4.8.2 Description 

All porcelain insulators shall be fabricated and tested in accordance with the Standards 

referenced or other national or international standards, for each type of insulator. 

Porcelain shall be sound, free from defects, thoroughly vitrified and smoothly glazed. The glaze 

shall be brown in color. The glaze shall cover all exposed parts of the insulators. 

The manufacturer of the insulator must have been accredited with ISO 9001:2000 with design 

and manufacturing quality certification. 

4.8.3 General requirements 

All surfaces shall be clean, smooth, without cuts, abrasions or projections. No part shall be 

subjected to excessive localized pressure. The insulator and metal parts shall be so designed 

and manufactured that it shall avoid local corona formation and not generate any radio 

interference beyond specified limit under the operating conditions. 

a. Toughened Glass Insulators (Not Applicable) 

The glass used for insulators shall be heat strengthened soda lime glass and shall be smooth 

and free from defects and blemishes which might adversely affect the life of the insulator. The 

glass shall be completely non-porous, and its impact strength shall be at least 35 Nm. The co-

efficient of thermal expansion of the glass shall be between 8 and 9 x 10-6 mm / oC. 

b. Porcelain Insulators 

The Porcelain shall be sound, free from defects, thoroughly vitrified and smoothly glazed. The 

glaze shall cover all the porcelain parts of the insulator except those areas which serve as 

supports during firing or are left unglazed for the purpose of assembly. 

The surface of the insulator shall be non-porous, smooth, uniform and moisture proof. It shall 

be unaffected by weather, ozone, acidic and/or alkali deposits. Further, the insulator surface 

shall be free from excessive dust, carbon, cement or other pollutants when supplied. 

The design of the insulator shall be such that stresses due to expansion and contraction in any 

part of the insulator shall not lead to deterioration. The porcelain shall not engage directly with 

hard metal. Cement used in the construction of the insulator shall not cause fracture by 

expansion or loosening by contraction. Proper care shall be taken to locate the individual parts 
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correctly during cementing. The cement shall not give rise to chemical reaction with metal 

fittings, and its thickness shall be uniform. 

4.8.4 Tolerances 

The tolerances on all dimensions e.g. diameter, length and creepage distance shall be allowed 

as follows in line with IEC 61109 – 

 ± (0.04d + 1.5) mm when d ≤ 300 mm  

 ± (0.025d+6) mm when d > 300 mm  

Where, ‘d’ being the dimensions in millimeters for diameter, length or creepage distance as the 

case maybe. However, no negative tolerance shall be applicable to creepage distance. 

4.8.5 Service Condition  

The insulators to be supplied against this specification shall be suitable for satisfactory 

continuous operation under the following topical condition – 

 Max. ambient temperature: 50ºC 

 Min. ambient temperature: -5ºC, up to -25 ºC in some regions 

 Relative humidity: 10 % to 100 % 

 Average number of rainy days: 100 / annum 

 Max. annual Rainfall: 1500 mm 

 Max. Wind Pressure: 150 Kg/ sq. Meter 

 Max. Wind Velocity: 50 Km/ hour 

 Max. Altitude above MSL: 1000 Meter 

 Seismic level: 0.3 g (Horizontal acceleration) 

 Average Thunderstorm: 45 Days per annum 

 Climatic condition: Moderately hot and humid tropical climate, conductive to rust and 

fungus growth. Pollution level is low - moderate. 

4.8.6 System parameters 

 Nominal system voltage:  11 kV 

 Highest system voltage:  12 kV 

 Power frequency: 50 Hz 

 Number of Phases: 3 

 System earthing: 11 kV Solidly earthed 
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4.8.7 Pin Insulator 

The pin insulator shall be manufactured and tested in accordance with IEC 60815 or IS: 731-

1971 or the latest version thereof or any other national or international standards that ensures the 

insulators of at least equal to or better quality than the standard mentioned above, will also be 

acceptable. 

The insulator pin shall be furnished with a spring washer, stainless steel split lock and nut 

assembled on the insulator pin. The lead thread shall be compatible with the insulator pin 

specified in these documents. The insulator pin shall be fabricated and tested in accordance 

with the IS 731-1971, IS 2486, IEC 60815. 

The pin insulator shall have following ratings and features:  

Particulars 11 kV pin insulator 

Highest System Voltage 12 kV 

Rated Voltage 11 kV 

Creepage Distance (min) 230 mm 

Wet Power Frequency Withstand Voltage 35 kV 

Impulse Withstand Voltage 75 kV 

Puncture Power Frequency Voltage (min) 105 kV 

Visible Discharge Voltage (Effective) 9 kV 

 11 kV Insulator Pin 

G.I. Pin Head Small IS Ref. S165P 

Total Length 315 mm 

Stalk Length 165 mm 

Shank Length 150 mm 

Minimum Failing Load  5 kN 

Applicable Standard IS 731-1971, IS 2486 (Part II), IEC 60815 
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4.8.1 Disc Insulator  

The disc insulator shall be manufactured and tested in accordance with IEC 60815 or IS: 731-

1971 or latest version thereof or any other national or international standards that ensures at 

least equal or better quality to the standard mentioned above, will also be acceptable. 

The disc insulator shall be ball and socket fitting type. The disc insulator shall meet or exceed 

the following ratings and features: 

Particulars 11 kV Disc Insulator 

Highest System Voltage 12 kV 

Rated Voltage  11 kV 

Porcelain Diameter (min) 255 mm 

Spacing 145 mm 

Creepage Distance (min) 280 mm 

Power Frequency Puncture Withstand Voltage 1.3 x Actual wet flashover voltage 

Wet Power Frequency Withstand Voltage 35 kV 

Impulse Withstand Voltage 75 kV 

Puncture Power Frequency Voltage (min) 105 kV 

Visible Discharge Voltage (Effective) 9 kV 

Mechanical Strength 45 kN 

Ball and Socket Size 16 mm B 

Applicable Standard IS 731-1971, IS 2486, IEC 60815 

4.8.8 Stay Insulator  

The stay insulator shall be manufactured and tested in accordance with IS: 5300-1969 or the 

latest version thereof or any other national or international standards that ensures at least equal 

or better quality to the standard mentioned above, will also be acceptable. The stay insulator 

shall meet or exceed following ratings and features:General requirements 
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Particulars 11 kV Stay Insulator (Type II) 

Highest System Voltage 12 kV 

Rated Voltage  11 kV 

Creepage Distance (min) 41 mm 

Minimum Failing Load 44 kN 

Power Frequency Puncture Withstand 

Voltage, 1 minute 

 

Dry 18 kV 

Wet 8 kV 

IS Designation A 

4.8.9 Pins for porcelain type insulators 

Pins shall be made with drop forged steel. They shall be in one single piece and duly hot dip 

galvanized. They shall not contain parts or pieces joined together welded, shrink fitted or by any 

other process from more than one piece of materials. The pins shall be of high tensile steel, 

drop forged and heat-treated.  

Galvanizing shall be by the hot dip process with a heavy coating of zinc of very high purity. The 

bidder shall specify the grade composition and mechanical properties of steel used. The pin 

shall be of such design that it will not yield or distort under the specified mechanical load. 

4.8.10 Glass core for insulators using glass rod (Not applicable) 

The core shall be a glass-fiber reinforced epoxy resin rod of high strength (FRP rod). Glass 

fibers and resin shall be optimized in the FRP rod. Glass fibers shall be Boron free electrically 

corrosion resistant (ECR) glass fiber or Boron free E-Glass and shall exhibit both high electrical 

integrity and high resistance to acid corrosion. The matrix of the FRP rod shall be Hydrolysis 

resistant. The FRP rod shall be manufactured through Pultrusion process. The FRP rod shall 

be void free. The FRP rod shall be covered by a seamless sheath of a silicone elastomeric 

compound or silicone alloy compound of a thickness of 3mm minimum. It shall be one-piece 

housing using Injection Molding Principle to cover the core. The elastomer housing shall be 

designed to provide the necessary creepage distance and protection against environmental 
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influences. The housing shall conform to the requirements of IEC 61109/92-93 with latest 

amendments. 

4.8.11 Material & workmanship 

All the raw materials to be used in the manufacture of insulators shall be subject to strict raw 

material quality control and two-stage testing / quality control during manufacturing to ensure 

the quality of the final end-product. Manufacturing shall conform to the best engineering 

practices adopted in the field of extra high voltage transmission. Bidders shall therefore offer 

insulators as are guaranteed by them for satisfactory performance on transmission lines. 

The design, manufacturing process and material control at various stages be such as to give 

maximum working load, highest mobility, best resistance to corrosion, good finish and 

elimination of sharp edges. The design of the insulator shells shall be such that stresses due to 

expansion and contraction in any part of the insulator shall not lead to deterioration. 

All ferrous parts shall be hot dip galvanized to give a minimum average coating of zinc 

equivalent to 610 gm/sqm or 87µm thickness and shall be in accordance with the requirement 

of ISO 752:2004. The zinc used for galvanizing shall be of purity 99.5% as per ISO 752:2004. 

The zinc coating shall be uniform, adherent, smooth, reasonably bright continuous and free 

from imperfections such as flux, ash rust stains, bulky white deposits and blisters. The 

galvanized metal parts shall be guaranteed to withstand at least four successive dips each 

lasting for one (1) minute duration under the standard Preece test. The galvanizing shall be 

carried out only after any machining. 

a. Porcelain insulators 

Shells with cracks shall be eliminated by temperature cycle test followed by mallet test. Shells 

shall be dried under controlled conditions of humidity and temperature. 

All metal surfaces shall be perfectly smooth with no projecting part or irregularities, which may 

cause corona. All load bearing surfaces shall be smooth and even so as to distribute the 

loading stress uniformly. Pins shall not show any microscopically visible cracks, inclusions and 

voids. 

4.8.12 Galvanizing 

All ferrous components except or those made of stainless steel shall be hot dip galvanized. The 

threads of nuts and tapped holes, when cut after galvanizing shall be well oiled and greased. 

The galvanizing shall conform to BS EN ISO 1461 or any other equivalent national of 

international standards. 
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4.8.13 Finish 

All insulator pins shall be reasonably smooth on all surfaces and free of sharp projections. 

4.8.14 Tests 

a. Type Tests 

 Dry lightning impulse withstand voltage test; 

 Wet power frequency withstand voltage test. 

 Visual examination test 

 Checking of threads on head 

 Galvanizing test 

 Mechanical test  

b. Acceptance Tests 

 Checking of threads on head 

 Galvanizing test 

 Mechanical test 

c. Routine Tests 

 Visual examination  

 Verification of dimensions 

 Temperature cycle test 

 Mechanical tests 

 Puncture test 

 Porosity test 

4.8.15 Marking 

Each insulator shall be legibly and indelibly marked to show the following: 

a) Name or trademark of manufacturer. 

b) Year of manufacture. 

c) Name of the Purchaser as follows: "NEA-DSUEP" 

d) Minimum failing load in Newton (for pin and disc insulators only) 

Markings on porcelain shall be printed and shall be applied before firing. 
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4.8.16 Quality Assurance Program 

Along with the Bid the Bidder shall furnish quality assurance program of the manufacturer which 

includes the Quality System and the Quality Plans, which shall include, among others, 

information to meet the following requirement, failing which the Bid shall be liable for rejection. 

i.) The structure of the organization; 

ii.) The duties and responsibilities assigned to staff ensuring quality of works; 

iii.) The system for purchasing, taking delivery and verification of materials; 

iv.) The system for ensuring quality of workmanship; 

v.) The quality assurance arrangement shall conform to relevant requirements of 

ISO9001;  

vi.) Statement giving list of important raw materials, names of manufacturer for the raw 

materials, list of standards according to which the raw materials are tested, list of 

tests normally carried out on raw materials; 

vii.) List of manufacturing facilities available;  

viii.) List of areas in manufacturing process, where stage inspections are normally carried 

out for quality control and details of such tests and inspections; 

ix.) List of testing equipment available with the manufacturer for final testing of 

equipment specified and the test plant limitation, if any, vis-à-vis the type, special, 

acceptance and routine tests specified in the relevant standards. 

4.9 Specification of disc insulator fittings 

4.9.1 Scope 

This specification covers the fabrication and supply of tension type disc insulator fittings. 

4.9.2 Description 

The disc insulator fittings shall be supplied with ball and socket couplings (socket eye, ball 

eye/ball clevis etc.), twisted straps, and bolted type tension clamps. Number of U-bolts in 

tension set shall be 3 (three). Tension clamp shall be suitable for ACSR conductor, diameter 

ranging from 5 mm. to 16.5 mm. The ultimate strength of disc insulator fittings shall be more 

than 45 kN. 

All parts of different fittings, which provide for interconnection, shall be made such that sufficient 

clearance is provided at the connection point to ensure free movement of insulator assembly.  

The twisted strap shall be suitable for 50×100×50 mm. cross arm. Size of the holes for bolt, 

which anchors twisted strap with cross arm shall be suitable for insulator pins specified in 

SPECIFICATION: SP-11.0 and width of the twisted strap shall be designed accordingly. 
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Diameter of nuts and bolts of strap shall be equal to shank diameter of insulator pins. Nuts and 

bolts shall also be provided with spring washer and split pin. 

Unless otherwise specified in this specification, disc insulator fittings shall be in accordance 

with IEC: 60383 or any other equivalent national or international standards. The manufacturer 

of the disc insulator fittings must have been accredited with ISO 9001:2000 with design and 

manufacturing quality certification. 

4.9.3 Material  

The tension clamp shall be made of the aluminium alloy type. Other accessories like ball 

eye/ball clevis, socket eye, nuts, and bolts shall be made of hot rolled steel and obtained 

preferably by process of forging. Twisted cross arm strap shall be made of MS sheet metal. 

Cotter bolts and U-bolts shall be of galvanized steel. Cotter pins shall be stainless steel. 

All forging and castings shall be of good finish and free from flaws and other defects. The 

edges on the outside of fittings, such as at the eye, socket and holes, shall be rounded. 

4.9.4 Galvanizing 

All ferrous fittings and the parts other than those of aluminium alloy and stainless steel, shall be 

hot dip galvanized in accordance with EN ISO 1461 or the latest version thereof or any other 

national or international standards that ensures at least equal or better quality to the standard 

mentioned above, will also be acceptable. 

4.9.5 Tests 

The disc insulator fittings shall comply with the following tests as per IEC 60168 or any other 

equivalent national or international standards.  

a. Type Test 

 Verification of Dimensions 

 Visual Examination Test 

 Slip Strength Test 

 Mechanical Test 

 Electrical Resistance Test 

 Heating Cycle Test 

 Galvanizing Test 

b. Acceptance Tests 

 Verification of dimensions 

 Galvanizing Test 
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 Mechanical Tests 

c. Routine Tests 

 Visual Examination Tests 

 Routine Mechanical Test 

4.9.6 Marking 

The tension clamp shall be marked on it following: 

 Name or trademark of manufacturer 

 Name of the Purchaser as follows: "NEA-DSUEP" 

4.9.7 Quality Assurance Program 

Along with the Bid the Bidder shall furnish quality assurance program of the manufacturer which 

includes the Quality System and the Quality Plans, which shall include, among others, 

information to meet the following requirement, failing which the Bid shall be liable for rejection. 

i.) The structure of the organization; 

ii.) The duties and responsibilities assigned to staff ensuring quality of works; 

iii.) The system for purchasing, taking delivery and verification of materials; 

iv.) The system for ensuring quality of workmanship; 

v.) The quality assurance arrangement shall conform to relevant requirements of 

ISO9001;  

vi.) Statement giving list of important raw materials, names of manufacturer for the raw 

materials, list of standards according to which the raw materials are tested, list of 

tests normally carried out on raw materials; 

vii.) List of manufacturing facilities available;  

viii.) List of areas in manufacturing process, where stage inspections are normally carried 

out for quality control and details of such tests and inspections; 

ix.) List of testing equipment available with the manufacturer for final testing of 

equipment specified and the test plant limitation, if any, vis-à-vis the type, special, 

acceptance and routine tests specified in the relevant standards. 

4.10 Specification of 11 kV Covered Conductor (MVCC) Hardware and 

accessories 

4.10.1 Scope 

This Specification covers the design, manufacture, factory test and supply and delivery of 

Hardware and accessories for All Aluminium Alloy Stranded XLPE Covered Conductor for use 
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on 11000 V overhead distribution feeders suitable on 3-phase AC System conforming to EN 

50397-1: 2006 with up-to-date amendments (or equivalent standard). 

4.10.2 Description 

The specifications mentioned below are indicative. Bidder shall furnish the dimensional details for 

each accessory supported by brochures, manuals etc. of its standard product. The hardware and 

accessories suitable for XLPE conductor are specified below: 

Description Application 

1. Tension/Anchoring Assembly (TA) For fitting on to a pole for tensioning at the beginning 

or end of a length of covered conductor, or for 

anchoring at a major deviation in direction of line. 

The Tension assembly consists of one wedge type 

tension / anchoring clamp and one Tracking 

protection IPC. 

2. Polymeric Cable Ties for Pin 

Insulator 

For supporting and aligning covered conductor at an 

intermediate pole in a length, with small angle of 

deviation. 

The Tie hold the covered conductor in its position on 

top of the pin insulator. 

3. Insulation Piercing Connectors (IPC) For making tap-off / Branch Connection / Earthing 

Connection etc. to the Covered Conductor. 

To ensure the electrical characteristics within the 

required limits, while ensuring necessary insulation 

protection against tracking and water penetration on 

covered conductor. 

a. For Bare to Covered 

Interconnection (IPC – Type 1) 

For main (bare) to main (Covered Conductor) 

networking connection. 

b. For Networking / Branching / 

Looping (IPC – Type 2) 

For main (Covered Conductor) to main (covered 

Conductor) networking or branching of covered 

conductor to another covered conductor or Branch 

Cable or Looping for transformer junctions. 

c. IPC with Aluminium Bail for For temporary earthing provision from covered 
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Description Application 

Earthing (IPC – Type 3) conductor for maintenance purpose. 

4. Straight-Through Jointing and Heat 

Shrinkable End Cap 

For joining end to end of covered conductors and to 

protect the conductor from moisture 

5. Power Arc Devices Used on straight line crossarms for a power arc 

protection without insulator damage for covered 

conductors. 

4.10.3 Tension/Anchoring Assembly (TA) 

a. General 

Tension/Anchoring assemblies are used to firmly hold the XLPE Covered Conductor to a 

concrete or steel pole and transmit the mechanical tension at the end of a run and at a major 

change in direction of over 20 degrees. 

The assembly shall consist of an Aluminum alloy corrosion resistant casted body, rigid sling 

(“bail”) of galvanized steel with Tracking IPC, self-adjusting plastic wedges which shall 

anchor/hold the cable, and socket eye for connecting it with disc insulator. 

Tension/Anchoring assembly shall be suitable and complete for disc insulator and its fittings as 

mentioned above. 

The conceptual drawing is shown in Volume II, Part C - Drawings. 

b. Technical Requirement 

Tension/Anchoring Clamp 

The following key criterion to be followed for the design of Tension/Anchoring Clamp: 

- There shall be no losable part (except Tracking IPC and bail) in the process of 

clamping arrangement.  

- Locking mechanism should be wedge type self-locking. Wedges are to be made of 

high strength, climatic resistance Engineering Plastic with glass fiber ensuring the right 

tightening of the wedges without damaging the outside sheath of the cover.  

The fittings shall be able to withstand the specific minimum failure load (SMFL) and shall not 

damage the covering. SMFL is the minimum load specified by the purchaser or declared by the 

supplier at which mechanical failure will not take place. 

Rigid Sling (Bail) of Anchor Assembly 
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The Anchoring assembly shall be supplied with a Galvanized steel rod to connect the Tension 

Clamp to the Insulator through socket eye. 

The Rigid Bail forming part of clamp should have sufficient distance between bracket and body of 

clamp and shall have sufficient mechanical strength to withstand the mechanical test for the 

complete assembly tests in this specification. 

Flexible bail is not acceptable due to the reason to withstand the load. 

Rigid Bail should be fitted with provision to remove from the clamp to have easy installation. 

Wedge Type Tension Clamp for Anchoring Assembly 

Wedge type clamps shall be used for clamping the Covered Conductor without damaging the 

insulation and shall be capable of clamping an uncut Covered Conductor so that it can continue 

without break to the connecting point or next span. 

The clamp shall be of aluminum with fully insulating type of mechanical and weather resisting 

thermoplastic wedges. 

No tools shall be needed for fitting the Covered Conductor into the clamp. 

Socket Eye 

The Socket eye shall be of steel, forged, hot dip galvanized 

according to IEC. The sizes shall be suitable for disc insulator 

as mentioned above with ball eye of 16 mm. The dimension 

and drawing shall be as below:  

 

 

 

 

Dimensions in mm 

Ball Eye kN kA 1s 
Approx. Weight 

(kg) 
A B C D 

71 19 45 20 16 130 14 0.69 
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c. Drawing 

The bidder shall furnish along with the bid the outline drawing of the assemblies together with 

insulators and hardware fittings all complete. The General Arrangement Diagrams and Drawings 

are provided in Volume II, Part C – Drawings.. 

d. Marking 

Each clamp shall be legibly and indelibly marked to show the following.  

a) Name & Trade mark of the manufacturer  

b) Month & Year of manufacturing 

c) Minimum Failing Load (in KN)  

e) “Contract No” marking 

e. Testing Requirements 

After the mass production, the Type Test and Acceptance Test as per the relevant standards 

shall be carried out from an internationally recognized ISO/IEC 17025 certified independent test 

laboratory accredited to ILAC/IAF. 

The following tests are intended to establish design characteristics as per EN 50397-2 and NFC 

33-041. 

S.N. Test Type test Acceptance 

Test 

Routine 

test 

1.  
Visual examination    

2.  
Dimensional verification    

3.  
Mechanical tests    

3.1 Tensile test at ambient temperature    

3.2 Tensile test at low temperature    

3.3 Tensile test at high temperature    

3.4 Slippage test at ambient temperature    

4.  
Environmental tests    

4.1 Corrosion test    
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S.N. Test Type test Acceptance 

Test 

Routine 

test 

4.2 Climate ageing test    

4.3 Resistance against tracking in heavy 

polluted areas 

   

5.  
Check for permanent marking    

4.10.4 Polymeric Cable Ties for Porcelain Pin Insulator 

a. Technical Requirements 

The ties shall be designed suitably to hold the XLPE Covered Conductor in its position on top of 

the porcelain pin insulator and shall confirm to EN 50397-2. The Ties shall be Non-metallic 

Helical type to ensure tracking resistance and to avoid any insulation damage to covered 

conductor due abrasion while mechanical or wind induced vibration.  

The non-metallic helical ties should be manufactured from rigid, high impact polyvinyl 

chloride having excellent chemical properties which retain good physical characteristics without 

deteriorating in function from the effects of severe weather conditions and industrial fumes. 

b. Testing Requirements 

After the mass production, the Type Test and Acceptance Test as per the relevant standards 

shall be carried out from an internationally recognized ISO/IEC 17025 certified independent test 

laboratory accredited to ILAC/IAF. 

The following tests are intended to establish design characteristics as per EN 50397-2. 

S.N. Test Type test Acceptance 

Test 

Routine 

test 

1.  
Visual examination    

2.  
Dimensional verification    

3.  
Mechanical tests    

3.1 Failure Load Tests    

3.2 Slip Load Tests    
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S.N. Test Type test Acceptance 

Test 

Routine 

test 

3.3 Lift / Side Load Tests    

3.4 Thermal Tests under load    

4.  
Environmental tests    

4.1 Corrosion test    

4.2 Climate ageing test    

4.3 Resistance against tracking in heavy 

polluted areas 

   

5.  
Check for permanent marking    

c. Drawing 

The bidder shall furnish along with the bid the outline drawing of the ties together with insulators 

and hardware fittings all complete. The General Arrangement Diagrams and Drawings are 

provided in Volume II, Part C – Drawings. 

d. Marking 

Each tie shall be legibly and indelibly marked to show the following.  

a) Name & Trade mark of the manufacturer  

b) Month & Year of manufacturing 

c) “Contract No” marking 

4.10.5 Insulation Piercing Connectors (IPC) for Covered Conductor 

a. General 

Insulation Piercing Connectors (IPC) are used for making Tee / Tap-off / connections to a XLPE 

covered conductor / Bare Overhead Line. 

Insulation Piercing Connectors are designed to make a connection between the uncut main 

conductor and a branch cable conductor without having to strip either cable to expose the 

conductor. Instead, the tightening action of the IPC will first pierce the Insulation, then make good 

electrical contact between the main and branch conductor while simultaneously insulating and 

sealing the connection. 
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IPCs shall ensure the electrical characteristics within the required limits, while ensuring 

necessary insulation protection against tracking and water penetration on covered conductor. 

The IPCs shall be of the following type (s) depending on the application: 

Type – 1 for main (Bare) to main (Covered Conductor) network connection 

Type – 2 for main (Covered Conductor) to main (Covered Conductor) networking. 

 Branching of Covered Conductor to another Covered Conductor or Branch Cable. 

 Looping for Transformer junctions. 

Type – 3 IPC with Aluminium Bail for temporary Earthing Provision from Covered Conductor 

for maintenance purpose. 

b. Technical Requirements 

- The connector bodies shall be made entirely of mechanical and weather resistant plastic 

insulation material made of weather & UV resistant reinforced polymer and no metallic 

part outside the housing is acceptable except for the tightening bolt or nuts. 

- The contact plates should be made of tinned copper/aluminium alloy.  

- Connector teeth should be factory greased & sealed to retard water or moisture ingress & 

corrosion.  

- The Insulation material should be made of weather & UV resistant reinforced polymer.  

- The outer metallic part should have potential free tightening bolts to allow safe installation 

on live lines. 

i. Any metallic part that is exposed must be free from potential during or after connector 

installation. 

ii. Screws or nuts assigned for fitting with IPC (Insulating Piercing connector), must be fitted 

with torque limiting shear heads to prevent over tightening or under tightening. While the 

minimum and maximum torque values are to be specified by Manufacturer, these should 

not exceed 27 Nm for IPC for main conductor of size 50 sq. mm or less, and 42 Nm for 

main conductor of size greater 95 sq. mm.  

iii. The IPC must perform piercing and connection on Main and Branch cable simultaneously 

using single bolt for tightening as multiple bolts do not ensure even tightening. The shear 

bolt/nut shall be suitable for tightening with a hexagonal socket of 13 mm or 17mm. 

iv. The IPCs shall be water proof and the water tightness shall be ensured by appropriate 

elastomer materials and not by grease, gel or paste alone. Grease can be applied to 
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protect the contact blade alone and shall not be visible on the outer surface of the 

connector. Connector should not be dipped in grease. 

v. The connector shall have a rigid removable end cap which can be slide fitted onto the 

main connector body on either right or left by the installer (depending on site 

requirement) for sealing the cut end of the branch cable. Once the connector is fitted, it 

should not be possible to remove the cap without removing the connector. 

vi. All the metallic parts of the connector should be corrosion resistant and there should not 

be any appreciable change in contact resistance & temperature after overloads & load 

cycling and should conform to the long duration tests specified in this standard. 

c. Testing Requirements 

After the mass production, the Type Test and Acceptance Test as per the relevant standards 

shall be carried out from an internationally recognized ISO/IEC 17025 certified independent test 

laboratory accredited to ILAC/IAF. 

The following tests are intended to establish design characteristics as per EN 50397-2, NFC 

33-003, 004, 020 and EN 600068-1. 

S.N. Test Type test Acceptance 

Test 

Routine 

test 

1.  
Visual examination    

2.  
Dimensional verification    

3.  
Voltage and Water Tightness Test    

4.  
Mechanical tests    

5.  
Corrosion test    

6.  
Climate ageing test    

7.  
Electrical Ageing Test    

8.  
Check for permanent marking    

d. Drawing 

The bidder shall furnish along with the bid the outline drawing of the IPCs together with Covered 

Conductor all complete. The General Arrangement Diagrams and Drawings are provided in 

Volume II – Part C – Drawings. 
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e. Marking and Packaging 

Each IPCs shall be packed in an air-tight plastic. In a hard-box, max 24 nos. of IPC shall be 

packed. Each IPCs and Each hard-box shall be legibly and indelibly marked to show the 

following.  

a) Name & Trademark of the manufacturer  

b) Month & Year of manufacturing 

c) “Contract No” marking 

4.10.6 Straight-Through Jointing and Heat Shrinkable End Cap 

a. Straight-through Jointing 

The Sleeves shall be pre-insulated type. 

The Sleeves shall be made of Aluminium, insulated with an Anti-UP black thermoplastic tube 

hermetically sealed two ends with 2 flexible rings. 

Strip length, hexagonal crimping die reference and size shall be marked on the outer surface of 

plastic sleeve. 

After the mass production, the Type Test and Acceptance Test as per the relevant standards 

shall be carried out from an internationally recognized ISO/IEC 17025 certified independent test 

laboratory accredited to ILAC/IAF. 

The following tests are intended to establish design characteristics as per NFC 33-021. 

S.N. Test Type test Acceptance 

Test 

Routine 

test 

1.  
Visual examination    

2.  
Dimensional verification    

3.  
Voltage and Water Tightness Test    

4.  
Mechanical tests    

5.  
Corrosion test    

6.  
Climate ageing test    

7.  
Electrical Ageing Test    
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S.N. Test Type test Acceptance 

Test 

Routine 

test 

8.  
Check for permanent marking    

b. Heat Shrinkable End Cap 

The Insulated End Cap with sealant shall be suitable for effectively sealing the end terminal of 

the covered conductors. The inner diameter range of the cap shall be such that it shall tightly fit 

to the covered conductors to prevent entry of moisture. 

4.10.7 Power Arc Devices  

a. General  

Power arc devices are used on straight line crossarms for a power arc protection for covered 

conductor. To avoid damage to the insulator, the arc must be ignited in the arc gap so that the 

short circuit occurs through the crossarm and trips the circuit breakers. This leads the short-

circuit current to the crossarm, tripping the circuit breakers. The arc gap is designed to 

withstand stresses caused by high-current short-circuits (Ik = 10  kA / 1s). Power arc devices 

can be installed on either side of the insulator due to not being dependent on the direction of 

the power feed. Installation can also be done to different sides of the pole. Power arc devices 

shall be used with tension and suspension insulators. 

b. Technical Requirement 

The device is suitable for horizontal, covered conductor, suspension crossarms that are equipped 

with pin insulators. It can be used in straight lines and also at line angles that are allowed for the 

crossarms. Nominal insulator covering thickness of the conductor may vary from 1.7 to 2.5 mm. 

The arc gap is designed to withstand stresses caused by high-current short circuits (Ik = 10 

kA/1s). The arc gap shall be adjustable and it will be 90 mm for 11kV line. 

The insulator covering of the conductor need not to be removed as the connector is insulation 

piercing type. Tightening torque for connector screws is 40 Nm. 

The arching Horn Assembly protection device consists of: 

 Two arcing horns with adjustable distance “L” directly mounted on the insulator terminals. 

 A covered conductor with clamp on the horn side. 

 An insulation piercing connector on the main cable side. 

Almunium Material shall be corrosion resistant aluminium alloy, tensile strength 300 N/mm2. 

Screws shall be hot dip galvanized and washer should be stainless steel. 

The device should have Aluminium thread having diameter as 25 mm2. 
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The connector is watertight by silicone greased teeth. 

It should be tested in accordance to EN 50397-2 standard. 

The weight of each piece shall be 1.6 kg and each package shall be consisting of 3 pieces. 

c. Testing Requirements for Arc Protection Devices 

Type tests as per EN 50397-2 shall be conducted from an internationally recognized ISO/IEC 

17025 certified accredited independent test laboratory accredited to ILAC/IAF.  

The following tests are intended to establish design characteristics as per EN 50397 – 2. 

SN  Test  
Type 

Test 

Acceptance 

Test 

Routine 

test 

1  Visual examination  √  √  √ 

2  Dimensional verification  √  √  √ 

3  Check for Marking  √  √  √ 

4  Clamp Bolt Tightening Test  √  √  √ 

5  Short Circuit test  √  √ 

 

4.10.8 Quality Assurance Program 

Along with the Bid the Bidder shall furnish quality assurance program of the manufacturer which 

includes the Quality System and the Quality Plans, which shall include, among others, 

information to meet the following requirement, failing which the Bid shall be liable for rejection. 

i.) The structure of the organization; 

ii.) The duties and responsibilities assigned to staff ensuring quality of works; 

iii.) The system for purchasing, taking delivery and verification of materials; 

iv.) The system for ensuring quality of workmanship; 

v.) The quality assurance arrangement shall conform to relevant requirements of 

ISO9001;  

vi.) Statement giving list of important raw materials, names of manufacturer for the raw 

materials, list of standards according to which the raw materials are tested, list of 

tests normally carried out on raw materials; 

vii.) List of manufacturing facilities available;  

viii.) List of areas in manufacturing process, where stage inspections are normally carried 

out for quality control and details of such tests and inspections; 



Section 6: Employer’s Requirements  6-B-4-47 

Re-Tender No.: ICB-DCSD-2078/79-DSUEP-AIIB-W5                Procurement of Plant                            Single-Stage: Two-Envelope 

ix.) List of testing equipment available with the manufacturer for final testing of 

equipment specified and the test plant limitation, if any, vis-à-vis the type, special, 

acceptance and routine tests specified in the relevant standards 

4.11 Specification of 11 kV Load Break Switch  

4.11.1 Scope 

This specification covers the design, manufacture, assembly, shop test, supply, delivery, 

installation works and field test of operation for both manned and unmanned substation/ line 

branches operation mode Load Break Switch. 

This specification also covers requirement for outdoor pole mounted Load break switch (LBS) 

with capability of being integrated with any SCADA system using intelligent electronic devices 

(IED). The load break switch shall be designed for pole mounted or substation installation. All of 

the unit’s protection, control and metering functions shall be electronically controlled within an 

integrated, modularized control unit. The load break should be capable of effectively 

extinguishing the arc by injecting the air through the pressurized chamber. Use of SF6 gas for 

either insulation or arc extinguishing is not permissible due to its harmful greenhouse effects. 

The Load Break Switch shall have arrangement for operation remotely, locally, and 

automatically and same shall apply for all other 11 kV components. The Load Break Switch 

shall be normally installed in the line from where the line is tapping or branching. 

4.11.2 General  

The LBS shall be suitable for use on non-effectively earthed and effectively earthed networks 

and under the system conditions and service conditions as follows: 

1  Rated Voltage  kV  11 

2  Highest System Voltage  kV  12 

3  Rated Normal Current  A  400/630 

4  No. of Poles  

 

3 

5  Switch Type 

 

Air Break Load Break Switch 

6  Operating Condition 

 

Tilting Type, Vertical Break, Outdoor Type 

7  Applicable Standard  

 

IEC 62271-103 
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8 Altitude 

 

Up to 3000 m 

  Temperature 

 

-10 degrees C to +55 degrees C 

9 
1 min power frequency 

(Across / Phase-Earth)  
kV  40 / 36 

10 

Lightning Impulse withstand 

voltage 

(1.2/50 us) (Across / Phase-

Earth)  

kV  105 / 95 

11  Rated Frequency  Hz  50 

12  
Rated Short-time withstand 

current  
kA, s  16 for 3 seconds 

13  
Short Circuit Making Current 

(TDma) 
kA peak  40 

14 Cable charging Current A rms 16 

15 

Mainly Active Load Breaking 

Current (TD load 2 and TD 

Load 1) 

A 400/630 

16 
Closed Loop distribution 

circuit current 
A 400/630 

17 Breaking/Interruption Medium 

 

Air 

18  Isolating Medium  

 

Air / Solid State 

19  Insulator Type  

 

Polymer 

20 
Minimum Phase to Phase 

distance 
mm 375 

21 
Minimum Isolating Distance 

(when in open position) 
mm 275 
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22  
Creepage Distance 

(Minimum)  
mm  450 

23  Operating Mechanism 

 

Motorized and Manual 

24  
Mounting of Motor / Motor 

Operating Mechanism 
 

On the Pole with the switch 

25 Closing Time ms < 750 

26 Opening Time ms < 750 

27 Suitable for SCADA 

 

Yes 

28 Padlocking facilities 

 

Yes 

4.11.3 Construction  

The R, Y, B three-phase of the load break switch is installed on one great sectional galvanized 

square steel base, joint together with one integrative drive axis interphase to ensure for closing 

and opening three poles synchronously.  

The arching chamber should be maintenance-free, which should operate at the time of closing 

and opening. Being the heart of the load break switch, it should be capable of extinguishing the 

arc formed when operated on full load. There shall not be any requirement of external energy 

for holding the position CLOSE or OPEN. The use of HV/LV solenoids is not acceptable.  

Oil / SF6 is not acceptable for interruption or insulation purposes. The unit shall be designed for 

M1 class for mechanical endurance.  

Provisions shall be included for electrical close, and electrical and manual trip. Each pole of the 

LBS shall be identical to allow complete replacement of any individual pole, without 

disassembly or replacement of the other poles. All parts must be field replaceable. The LBS 

shall be suitable for mounting on channel on D.P. Structure.  

There should be no connecting rods / operating rods / down pipe which connects the switch 

mechanism to the control box located below. The motor and gears should be fitted with the 

switch on the pole with only wires coming down for connection with the control box.  

Each phase should have 3 insulators, 2 for fixed contacts and pads and 1 for operation of the 

moving contact.  
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The fixed contact, moving contact and terminal pads must be made of hard drawn electrolytic 

copper. The current density for fixed contact, moving contact and terminal pads must be 

minimum 2.0A/sqmm. 

4.11.4 Mechanism 

The load break switch should compose of a disconnect blade, an arc extinguishing chamber in 

air and an operating mechanism. The arc extinguishing chamber should be made of insulating 

material with the merits of high electric performance, arc endurance and high strength. The 

chamber should have a built-in spring with fast acting mechanism which ensures breaking of 

load current, hence being free from operating speed of the user. The arching gap and 

disconnect gap of the load break switch should be parallel in the course of opening and closing. 

This load break switch should be operate-able by a manual linking rod or motor operating 

mechanism. There should be a visible gap of switch after opening to produce functions of 

isolation and protection. The blade of the switch should use press spring to assure enough 

connection pressure to the contact. By use of the spring the operation should be made 

convenient, the blade stable and the reliability of opening-closing operation should be 

guaranteed. The switch should open or close under rated load current and not require any 

secondary protection device.  

The load break switch should work on the principle of extinguishing the arc by a blast of 

compressed air produced by the switch itself while opening the main moving contact tube.  

4.11.5 Solid Dielectric Insulation 

The phase to phase shall be minimum 375 mm and adequate for meeting the dielectric 

requirements. The creepage distance of insulators shall be minimum 450 mm to ensure the 

safety even in worst case failures of the quenching device. Use of boots or screw on bushings 

to meet Creepage is not acceptable.  

The switch will go through high vibrations due to fast operations and the high creepage will give 

added safety. 

The distance between pole to pole when the switch is open should take into consideration of 

the case when the chamber does not operate. 

4.11.6 Adding SCADA compatibility 

The load break switch should be capable of being integrated with SCADA functions using an 

IED (Intelligent Electronic Devices). The load break switch should be capable of reporting 
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switch ON/OFF status and should be capable of being operated (OPEN/CLOSE) by GPRS 

function.  

4.11.7 Control equipment 

Control cabinet 

The control cabinet of the LBS should be capable of locally and remotely operating the LBS. It 

should be capable of sending the status of ON/OFF to the control room at the substation 

through wire/cable.  

The control cabinet should take an input of 220 VAC/110 VDC which is used to operate the 

motor and send a logical 1 or 0 to the control room indicating ON/OFF respectively.  

The control for the LBS shall be capable to be integrated with a highend SCADA compatible 

numerical relay which has inbuilt UPS and power control electronics cabinets that houses 

equipment for protection and control and shall be mounted independently of the LBS.  

The cabinet of the LBS should be capable of shall be adequately sealed and dust protected and 

shall be internally treated to prevent moisture condensation. The degree of protection shall be 

suitable for Outdoor installation. The cabinet must be made of stainless steel. Mild Steel or 

Aluminium will not be acceptable.  

The door of the cabinet shall be fitted with a robust fastening arrangement that is capable of 

being secured by a padlock.  

The control must have Open and Close pushbuttons. 

4.11.8 Tests 

a) Type tests 

The load break switch shall have been type tested in accordance with, and found to comply 

with, the requirements of IEC 62271-103 for the following, and the appropriate values shall be 

stated in the tender documentation:  

 Dielectric Tests (BIL and Power frequency). 

 Measurement of resistance of the main circuit 

 Short-time withstand current test. 

 Temperature rise test 

 Mechanical operations. 

 Cable Charging and Line Charging Test 
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 Mainly Active Load Test 

 Closed Loop Current Test 

The control cabinet and associated electronics shall have been type tested in accordance with 

IEC 60259. 

All insulators shall have been type tested in accordance with IEC 62231. 

Type Test records in the form of validated copies of test certificates issued by an NABL 

approved / International accredited testing authority shall be submitted with the tender 

documentation. 

Only the tests conducted at NABL approved laboratory or an accredited international laboratory 

shall be accepted. 

b) Routine/Acceptance tests 

 Routine tests, as required in the relevant standards, shall be carried out as a normal 

requirement of the contract and, unless otherwise agreed upon, shall be witnessed by 

the purchaser or by his appointed representative. No additional charge shall be levied 

for such tests or for the production or presentation of documentation related to routine 

tests. 

 Duplicate copies of routine test certificates shall be supplied together with the 

equipment when the latter is delivered to the final destination stated in the order.  

 Mechanical Operating Test:  

During these tests, which are performed without voltage or current in the main circuit, it 

shall be verified, in particular, that the switches open and close correctly when their 

operating devices are energized or under pressure. It shall also be verified that 

operation will not cause any damage to the switches. The arrangement of the switch 

shall comply with specifications for the mechanical operation type tests, refer to 6.102.1 

of IEC62271-103. A switch having a poweroperating device shall be subjected to the 

following tests:  

– at specified maximum supply voltage and/or maximum pressure of 

compressed gas supply: five operating cycles;  

– at specified minimum supply voltage and/or minimum pressure of compressed 

gas supply: five operating cycles;  

– if a switch can be manually operated besides its normal electric or pneumatic 

operating device: five manual operating cycles.  
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A manually operated switch shall be subjected to the following test: 10 operating cycles. During 

these tests, no adjustment shall be made and the operation shall be faultless. It shall be verified 

that the position indication is operating correctly when the switches open and close. 

4.11.9 Quality Assurance Program 

Along with the Tender the Tenderer shall furnish quality assurance program of the 

manufacturer which includes the Quality System and the Quality Plans, which shall include, 

among others, information to meet the following requirement, failing which the Tender shall be 

liable for rejection. 

i. The structure of the organization. 

ii. The duties and responsibilities assigned to staff ensuring quality of works. 

iii. The system for purchasing, taking delivery and verification of materials. 

iv. The system for ensuring quality of workmanship. 

v. The quality assurance arrangement shall conform to relevant requirements of 

ISO9001.  

vi. Statement giving list of important raw materials, names of manufacturer for the raw 

materials, list of standards according to which the raw materials are tested, list of 

tests normally carried out on raw materials. 

vii. List of manufacturing facilities available.  

viii. List of areas in manufacturing process, where stage inspections are normally carried 

out for quality control and details of such tests and inspections. 

ix. List of testing equipment available with the manufacturer for final testing of 

equipment specified and the test plant limitation, if any, vis-à-vis the type, special, 

acceptance and routine tests specified in the relevant standards. 
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5 DISTRIBUTION TRANSFORMERS 

5.1 Standard installation practices 

5.1.1 Activities 

Test the transformer with the right size of megger with respect to the primary and secondary 

voltage system, transport the transformer, lightning arresters, drop-out sets and distribution 

panel board, mount transformer on elevated platform, install LV cable between transformer LV 

terminals and protection panels, install all LV cables between protection panels and outgoing 

LV overhead lines, including cable and jumper connections, connect LV neutral earth terminal 

with earth lead.  

5.1.2 Erection 

Distribution panel-board material and equipment ratings shall be determined by the kVA rating 

of the transformer and number of 400/230 volt out going distribution circuits.  

Where outgoing distribution circuits are installed, pole moment loading must be balanced by 

another outgoing distribution circuits in the opposite direction or by installation of stays. Three 

separate rods shall be used to earth the transformer structure.  

a. One for surge arresters and equipment  

b. Second for transformer body/equipment 

c. Another for the neutral of transformer low voltage winding 

Each earth rod shall be driven at a minimum distance of 2 meters from the adjacent pole 

resulting in a minimum distance of 6 meters between the two ground rods. 

Ground conductor lead shall be stranded steel wire. 6. 1/2" banding material shall be used to 

strap grounding conductors to pole(s) at one (1) meter intervals.  

Compression connectors and PG clamp shall be used to make all electrical connections. 

Conductor shall be terminated on main breaker and neutral bus with cable socket of proper 

size. If a sufficient number of connectors are not provided with the main breaker, the Contractor 

shall provide the remaining number required as local material.  

Distribution Panel Board installation includes MCCB fitting and necessary connections with 

transformers and outgoing feeders as well as the data instrumentation system. There shall be 

adequate location for installation of Capacitor Bank in the panel. 
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5.2 Major items for Distribution transformers 

Major items are to be used in DT installation are – 

A. Three phase Completely Self Protected (CSP) type distribution transformers 25, 50, 

100, 200 and 300 kVA 

B. Single phase Completely Self Protected (CSP) type distribution transformers 5, 10, 16 

kVA 

C. Surge arresters 

D. Drop-out fuse 

E. Distribution panel board 

Specifications of each item is discussed in detail in the following sections. 

5.3 Specification of 3-phase CSP type distribution transformers 

5.3.1 Scope 

These specifications cover design, engineering, manufacture, assembly stage testing, 

inspection and testing before supply and delivery at site of oil immersed naturally cooled, three 

phase, 50 Hz, 11 kV CRGO core, Completely Self Protected (CSP), Copper conductor outdoor 

type Distribution Transformers. 

The transformers shall be guaranteed for 3 years from the date of supply and acceptance. It is 

not the intent to specify completely herein all the details of the design and construction of 

material. However, the material shall conform in all respects to high standards of engineering, 

design and workmanship and shall be capable of performing in continuous commercial 

operation in a manner acceptable to the purchaser, who will interpret the meanings of drawings 

and specification and shall have the power to reject any work or material which in his judgment 

is not in accordance therewith. The material offered shall be complete with all components 

necessary for its effective and trouble-free operation. 

Such components shall be deemed to be within the scope of bidder’s supply irrespective of 

whether those are specifically brought out in this specification and / or the commercial order or 

not. The transformer and accessories shall be designed to facilitate operation, inspection, 

maintenance and repairs. The design shall incorporate every precaution and provision for the 

safety of equipment as well as staff engaged in operation and maintenance of equipment. 

All outdoor apparatus, including bushing insulators with their mountings, shall be designed so 

as to avoid any accumulation of water. 
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5.3.2 Service Condition 

The transformers shall be designed and constructed for outdoor installation with three phase 50 

Hz, 11 kV system in which the neutral is effectively earthed, suitable for service under supply 

voltage fluctuation of ±10% and frequency fluctuation of 5%; and for satisfactory continuous 

operation under the following conditions – 

Particulars Rating 

Ambient temperature - 5oC to + 50oC 

Average daily ambient air temperature 35oC 

Location Various locations in Nepal 

Relative humidity Up to 96 % 

Altitude up to 2000 m above mean sea level 

Seismic level (Horizontal acceleration.) 0.30 g 

Max. wind pressure (Kg./Sq. mm) 200 

Isokeraunic level (days per year) 59 

The equipment shall be for use in moderately hot and humid tropical climate, conducive to rust 

and fungus growth. 

5.3.3 Standards and Quality Certification 

3.3.1 The equipment specified in this Section of the Contract shall conform to the latest edition 

of the appropriate IEC specifications and/or other recognized international standards equivalent 

to IEC Standards. In particular:  

 IEC 60076 Power transformers / Distribution Transformer 

 IEC 60137 Insulating Bushings for alternating voltages above 1 kV 

 IEC 60156 Insulating liquids - breakdown voltage at power frequency - test method 

 ASTM B-49 Specification for Copper wire rod 

 IEC 60296 Specification for uninhibited mineral insulating oils - DT and switchgear  

 IEC 60551 Determination of transformer and reactor sound levels  

 IEC 60616 Terminal and tapping materials for power transformer 
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 IEC 60722 Guide to lightning & switching impulse testing of power transformers & 

reactors 

 IEC 60733 Determination of water in insulating oils. 

 IEC 5493 Protective coating of iron and steel structures against corrosion. 

The manufacturer of the offered transformers must have been accredited with valid ISO9000 

quality certification with design in its scope of registration. The bidder shall have in-house 

facility to manufacture and testing of the Transformers of offered design. 

a. Tank 

The tank shall be sealed type without any conservator. Alternatively, the bidder may offer 

hermetically sealed corrugated type tank subject to the approval of the Employer, with bolted 

cover utilizing a non-breathing gas cushion or other provision to absorb the oil expansion. The 

volume of the gas shall not be less than 25% of cold oil volume at 15°C.  

The construction of the tank and cooling fins shall be sufficiently rigid to withstand the forces 

produced by expansion of hot oil during normal working conditions. The completely assembled 

transformer shall be subjected to Temperature rise test and after completion of the temperature 

rise test it shall be further subjected to overload test at 150% for two hours at least after which 

the PRV should not operate nor should be any leakage observed from corrugated fins. 

Transformer tanks incorporating corrugated metal walls and/or ends may be offered but the 

design, methods of construction and testing of such tanks shall be subject to the approval of the 

Employer. The tank shall be of welded construction and fabricated from mild steel of adequate 

thickness. All seams shall be properly welded to withstand requisite impact during short circuit 

without distortion. All welding shall be stress relieved. 

The tank cover shall be bolted on to the tank with weather proof, hot-oil resistant, resilient 

gasket in between for complete oil tightness. Pressed-steel radiators wherever offered shall be 

mounted on transformer-tanks. The radiator shall be of pressed-steel of corrugated type design. 

Heat dissipation calculation in respect of the number, size and length of the radiators are to be 

satisfied by design calculation. Each transformer shall be provided with a case of rigid 

construction, which shall be oil-tight and gas-tight. The thickness of all tank sides except the 

tank-bottom and cover shall not be less than 4.0 mm. The thickness of tank-bottom & cover 

shall not be less than 6.0 mm. The thickness of CRCA sheet used for corrugation panel shall 

not be less than 1.2 mm. The tank shall be capable of withstanding, without leakage or 

permanent deformation, a pressure 25% greater than the maximum operating pressure. Each 

transformer shall be provided with earthing terminal with clamp type connector. The tanks with 

corrugation if supplied, shall be tested for leakage test at a pressure of 0.25 kg/ sq.cm 

measured at the top of tank. 
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5.3.4 Painting 

a. General 

i) All paints shall be applied in accordance with the paint manufacturer’s 

recommendations. Particular attention shall be paid to the following – 

a. Proper storage to avoid exposure as well as extremes of temperature. 

b. Surface preparation prior to painting. 

c. Mixing and thinning  

d. Application of paints and the recommended limit on time intervals between 

coats.  

e. Shelf life for storage.  

ii) All paints, when applied in a normal full coat, shall be free from runs, sags, wrinkles, 

patchiness, brush marks or other defects. 

iii) All primers shall be well marked into the surface, particularly in areas where painting is 

evident, and the first priming coat shall be applied as soon as possible after clearing. 

The paint shall be applied by airless spray according to manufacturer’s 

recommendations. However, where ever airless spray is not possible, conventional 

spray be used with prior approval of purchaser. 

iv) The Supplier shall, prior to protect nameplates, lettering gauges. Sight glasses, light 

fittings and similar such items. 

b. Cleaning and Surface preparation 

i) After all machining, forming and welding has been completed, all steel work surfaces 

shall be thoroughly cleaned of rust, scale, welding slag or spatter and other 

contamination prior to any painting.  

ii) Steel surfaces shall be prepared by Sand / Shot blast cleaning or chemical cleaning by 

Seven Tank process including Phosphating to the appropriate quality. 

iii) The pressure and volume of the compressed air supply for blast cleaning shall meet the 

work requirements and shall be sufficiently free from all water contamination to ensure 

that the cleaning process is not impaired.  

iv) Chipping, scraping and steel wire brushing using manual or power-driven tools cannot 

remove firmly adherent mill-scale shall only be used where blast cleaning is impractical. 

Manufacturer shall explain such areas in his technical offer clearly. 

c. Protective Coating 

As soon as all items have been cleaned and within 4 hours of the subsequent drying, they shall 

be given suitable anti-corrosion protection.  
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d. Paint Material 

Following are the types of paint that may be suitably used for the items to be painted at shop 

and supply of matching paint to site – 

a. Oil resistant paint for inside surface. 

b. For external surface one coat of Thermo Setting paint or 1 coat of Zinc chromate 

primer followed by 2 coats of Polyurethane base paint. These paints can be 

either air drying or stoving. 

c. The colour for the finishing paint shall be light grey or as approved by Purchaser.  

e. Painting procedure 

i) All painting shall be carried out in conformity with both specification and with the paint 

manufacturer’s recommendation. All paints in any one particular system, whether shop 

or site applied, shall originate from one paint manufacturer. 

ii) Particular attention shall be paid to the manufacturer’s instructions on storage, mixing, 

thinning and pot life. The paint shall only be applied in the manner detailed by the 

manufacturer e.g. brush, roller, conventional or airless spray and shall be applied under 

the manufacturer’s recommended condition. Minimum and maximum time intervals 

between coats shall be closely followed. 

iii) All prepared steel surfaces should be primed before visible re-rusting occurs or within 4 

hours, whichever is sooner. Chemical treated steel surfaces shall be primed as soon as 

the surface is dry and while the surface is still warm.  

iv) Where the quality of film is impaired by excess film thickness (wrinkling, mud cracking or 

general softness) the Supplier shall remove the unsatisfactory paint coating and apply 

another. As a general rule, dry film thickness should not exceed the specified minimum 

dry film thickness by more than 25%. In all instances where two or more coats of the 

same paint are specified, such coatings may or may not be of contrasting colours.  

v) Paint applied to items that are not be painted shall be removed at supplier’s expense, 

leaving the surface clean, unstained and undamaged. 

f. Damaged paintwork 

i) Any damage occurring to any part of a painting scheme shall be made good to the same 

standard of corrosion protection and appearance as that originally employed. 

ii) Any damaged paint work shall be made good as follows – 

a. The damaged area, together with an area extending 25 mm around its boundary, 

shall be cleaned down to bare metal. 
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b. A priming coat shall be immediately applied, followed by a full paint finish equal 

to that originally applied and extending 50 mm around the perimeter of the 

original damage. 

c. The repainted surface shall present a smooth surface. This shall be obtained by 

carefully chamfering the paint edges before and after priming. 

g. Dry Film Thickness 

i) To the maximum extent practicable the coats shall be applied as a continuous film of 

uniform thickness and free of pores. Overspray, skips, runs, sags and drips should be 

avoided. The different coast may or may not be of the same colour. 

ii) Each coat of paint shall be allowed to harden before the next is applied as per 

manufacturer’s recommendation. 

iii) Particular attention must be paid to full film thickness at edges. 

iv) The requirements for the dry film thickness (DFT) of paint and the materials to be used 

shall be as given below – 

S.N. Paint type Area to be 

painted 

No. of 

coats 

Total Dry film 

thickness (min.) 

1 Thermo setting paint Inside 01 30 microns 

2 Thermo setting paint Outside 01 60 microns 

3 Liquid paint Zinc chromate 

(primer) 

Outside 01 30 microns 

4 Polyurethane (Finish coat) Outside 02 25 microns each 

5 Hot oil paint /Varnish Inside 01 35 / 10 microns 

 

h. Tests 

i) The painted surface shall be tested for paint thickness. 

ii) The painted surface shall pass the Cross-Hatch Adhesion test, Salt spray test and 

hardness test as per the relevant ASTM standards.  

NOTE: Supplier shall guarantee the painting performance requirement for a period of not less 

than 5 years. 
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5.3.5 Core 

The transformer core shall be of 3D wound type. The stacked core is not acceptable. The cores 

shall be constructed with prime core-material of interleaved grade non-aging, low loss, high 

permeability, grain oriented and cold rolled silicon steel laminations, properly treated after being 

sheared to remove any burrs and shall be re-annealed to remove any residual stresses. The 

steel shall be thin with thickness less than 0.25mm in lamination. The core symmetry, winding 

arrangement, and lack of joint areas of the triangular wound cores shall be achieved by using 

slits of CRGO lamination sheet with continuously varying of the width during the core winding 

process using a in house PLC based core winding machine enabling an almost circular cross-

sectional area of the limbs. Appropriate pressure in accordance with the thickness of the sheet 

lamination shall be applied during the core winding process so that there is no air gap and core 

is adequately tightly bound. These rectangular shaped rings shall be manufactured by 

continuously winding a lamination of electrical steel on a mandrel using core moulds. However, 

the core rings are arranged in an equilateral triangle (seen from above) in order to assemble 

the transformer core. All core limbs, which are formed by two adjacent rings each, are 

positioned at the corners of the equilateral triangle. The manufacturer shall have in house core 

slitting and core forming facility.  

The 3D wound or triangular wound cores shall be constructed by joining three identical wound 

core rings.  

A magnetically symmetric transformer configuration shall be achieved.  

The magnetic flux distribution in the limbs and yokes should be uniform so that no part of the 

core is over-saturated and the stray fields of the different phases cancel to achieve minimal 

stray flux.  

The core formed shall then be adequately annealed in an Annealing furnace with pre-set 

temperature so as to relieve the stresses in the lamination sheets which are formed during the 

core winding process. This core structure should then be further insulated using dielectric 

insulating varnish of high quality. The accuracy of the circular shape of the limbs over its 

complete length shall be examined using measuring rings. The manufacturer shall have to 

furnish the calculations for core Losses in his bid specifying clearly the grade of CRGO chosen, 

the flux density and the building factor chosen.  

Only prime quality CRGO sheets should be used in the transformers and no 

Second/Defective/Scrap CRGO finds way into transformers. Therefore, regarding quality 

control following documents are to be furnished prior to the mass production of transformers – 

1. Invoices of supplier  
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2. Mill’s test certificate 

3. Packing list. 

4. Bill of landing  

5. Bill of entry certificate by custom  

6. Description of material, electrical analysis, Physical inspection, certificate for surface 

defects, thickness and width of the material. 

It is to note that, using seconds / defective CRGO sheets if established, NEA shall blacklist the 

Supplier / Manufacturer.  

Transformer S.N. shall have to be punched on the Core-Yoke frame. 

5.3.6 Permissible Flux Density and Over Fluxing  

Flux density at rated voltage and frequency shall not exceed 1.6 Tesla. The no-load current at 

rated voltage and at 112.5% voltage shall not exceed the values given below without any 

positive tolerance.  

 At 100% rated voltage: 1% of rated full load current  

 At 112.5% rated voltage: max 2% of rated full load current  

The bidder shall submit the design calculation in support of flux density and no-load current at 

100% and 112.5% voltage along with drawings of core-steps, limb-diameter, window-height, 

limb-center, etc. The test for magnetic balance shall be carried out by connecting the LV phase 

by phase to rated phase voltage and by measuring an, bn, cn voltage.  

5.3.7 Winding  

The winding shall be done directly on the 3D or Triangular core on winding machines which are 

PLC based for Three Phase Transformers. The design, construction and treatment of winding 

shall give proper consideration to all service factors. The winding gear should be properly fixed 

so as to have freely rotation of conductor during the formation of coils on each phase. The 

winding shall be layer winding circular in shape and is so designed that all coil assemblies are 

of identical voltage ratio. All delta leads should be clamped tightly. The leads leading to the 

bushing terminals should be clamped to the horizontal support base so that vibration during 

short circuit is not passed on to the windings. The completed assembly of core and coils shall 

be dried in a vacuum sufficient to ensure elimination of air and moisture within the insulating 

structure. After the drying process, the assembly shall be immediately impregnated with dry oil 

to develop full electrical strength in the windings. The windings of the transformer shall be 

fabricated from high conductivity E.C. Grade (A) copper materials / SE Conductor. The winding 

shall be wound from Double Paper covered Copper conductor. 
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The core and winding shall be rigidly clamped on core clamps with Tie rods which are 

adequately tightened on both top and bottom end with positive locking device to ensure 

adequate mechanical strength. Core and coil assembly shall be capable of withstanding the 

vibrations and shock during transportation, installation, service and adequate provision shall be 

made to prevent movement of core and coil assembly relative to the tank during these 

conditions. 

The assembly shall be provided with lifting lugs suitable for lifting complete core and coil 

assembly of transformer. 

5.3.8 Current Density 

Current density for any part of the winding shall not exceed 2.4 Amp/mm2 

5.3.9 Oil Preservation System 

The transformers shall be of completely oil filled type. 

5.3.10 Short Circuit Capacity 

The transformer shall be designed and constructed to withstand, the mechanical and thermal 

stress produced by short-circuit current which is limited only by the impedance of the 

transformer only, as per IEC. 

5.3.11 Tap Changer 

An externally operated tap changer for transformers shall be furnished with each transformer, to 

be operated only when the transformer is de-energized. The tap changer shall include an 

operating handle, visible indication of tap position and means for locking the tap changer in any 

desired position. The locking device shall be arranged to prevent locking the tap changer in an 

off position. Mechanical means shall be provided for limiting the maximum and minimum 

travelling of the extreme tap positions to be at the maximum and minimum position of the tap 

changer.  

5.3.12 Insulating Oil  

The insulating oil shall be refined mineral oil. Necessary quantity of oil for the transformer shall 

be furnished by the contractor. The characteristics of the oil shall be as follows – 

S.N. Characteristic Specified value 

1 Electric strength (breakdown voltage) - Unfiltered 30 kV (rms) (min) 

2 Electric strength (breakdown voltage) - Filtered 50 kV (rms) (min) 
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S.N. Characteristic Specified value 

3 Dielectric dissipation factor (tan delta) at 90oC 0.002 (max) 

4 Specific resistance (resistivity) at 27oC 1500 x 10¹² ohm-cm 

5 Specific resistance (resistivity) at 90oC 35 x 10¹² ohm-cm 

6 Flash point (PM closed) 140oC 

7 Interfacial tension at 27oC 0.04 N/m (min) 

8 Neutralization value (total acidity) 0.03 Mg KOH/g 

9 Water content 35 PPM (max) 

 

Test report for each batch of oil shall be submitted.  

5.3.13 Bushings 

The porcelain portion of HV and LV bushings shall be of standard make and confirm to IEC 

60137, “Specification for High voltage porcelain bushings”. Creepage distance of the bushing 

insulator shall be 290 mm or as required for the altitude for 12 kV transformer. The bushing 

rods and nuts shall be made of brass material 12 mm diameter for both HV & LV. The bushings 

shall be fixed to the transformers on sides with straight pockets and in the same plane. The 

tests as per IEC 60137 shall be conducted on the transformer bushings as detailed below: Dry 

flashover voltage withstand test Wet flashover voltage frequency voltage withstand test Dry 1 

min. withstand voltage Wet half min. withstand voltage Impulse withstand voltage (1.2/50 micro 

seconds positive wave)  

For 11 kV, 17.5 kV class bushings shall be used and for 0.4 kV, 1.1 kV class bushings shall be 

used.  

Dimensions of the bushings of the voltage class shall conform to IEC 60137.  

Brazing of all interconnections; jumpers from winding to bushing shall have cross section larger 

than the winding conductor. For aluminium standard make aluminium brazing rods shall be 

used.  

In the case of LV bushing, the internal bushing shall be made of tough insulating material like 

epoxy and shall have embedded stem and a strong coupling connection (screwed) properly 
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secured with a split pin/screw type locking arrangement shall be used between stem of the 

internal and external bushings.  

The LV bushings shall be so located that even under the hottest conditions the level of the 

transformer oil shall be below the opening meant for fixing the LV bushings. The LV jumpers 

and bushing material shall be selected and designed for this condition.  

The design of the internal bushing for LV shall be such as to provide adequate earth clearance 

and creepage distance as stipulated in the standards specified. All other tests as per relevant 

standards shall be applicable.  

The bushings shall be of reputed make supplied by the manufactures that are having 

manufacturing and testing facilities for manufacture of HT insulators.  

The terminal arrangement shall not require a separate oil chamber not connected to oil in the 

main tank. 

5.3.14 Terminal connectors and Cable Boxes 

a. Terminal Connectors 

The LV bushing and HV bushing stems shall be provided with suitable detachable terminal 

connectors so as to connect the jumper without disturbing the bushing stem.  

High voltage phase windings shall be marked both in the terminal boards inside the tank and on 

the outside with capital letters 1U, 1V, 1W and low voltage winding for the same phase marked 

by corresponding small letters 2u, 2v, 2w. The neutral point terminal shall be indicated by the 

letter 2n.  

The high voltage bushings shall have clamp-type terminal lugs suitable for terminating the 

Cables. 

The low voltage bushings shall have clamp-type bi-metallic terminal lugs suitable for 

terminating aluminum conductor compatible to the kVA rating (with 100% factor of safety) of the 

transformer.  

The low voltage neutral bushings shall include a clamp-type bi-metallic terminal lug for 

terminating together an earth-wire and an aluminium conductor of neutral circuit of the LV 

system. 

b. Cable Boxes  

HV/LV terminations are to be made through cables. Transformer shall be fitted with suitable 

cable box on 11 kV side to terminate aluminium conductor cable up to 400 sq. mm. The bidder 

shall ensure the arrangement of HT Cable box so as to prevent the ingress of moisture into the 

box due to rain water directly falling on the box. The cable box on HT side shall be of the split 
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type with faces plain and machined and fitted with Neo-k-Tex or similar quality gasket and 

complete with brass wiping gland to be mounted on separate split type gland plate with nut-bolt 

arrangement and MS earthing clamp. The bushings of the cable box shall be stem shall be of 

copper with copper nuts. The cross section of the connecting rods shall be stated and shall be 

adequate for carrying the rated currents. On the HV side the terminal rods shall have a 

diameter of not less than 12 mm. The material of connecting rod shall be copper. HT Cable 

support clamp should be provided to avoid tension due to cable weight.  

The transformer shall be fitted with suitable LV cable box having non-magnetic material gland 

plate with appropriately sized single compression brass glands on LV side to terminate XLPE 

armoured cable.  

Both the HV and LV bushing shall be housed in a fully enclosed cable end type metallic box as 

stated above on either side of the Transformer. 

5.3.15 Additional safety feature and Completely Self Protected (CSP) features 

The transformers shall be suitable for loading as per IEC or relevant international standard. The 

following additional safety accessories shall be provided with each transformer – 

a. Lightning Arrester 

The polymer-housed lightning arresters of gapless metal-oxide type (Disconnector type) of high 

surge capacity of 9 kV (Vrms), 10 kA (8/20 micro wave shape) for 11 kV class transformers 

conforming to IEC 600 99 shall be mounted on the HV bushings of transformer, clamped 

securely to the tank, to protect the transformer and associated line equipment from the 

occasional high voltage surges resulting from lighting or switching operations. The earthing 

terminal of the lightening arresters shall be grounded separately.  

Lightning arrester shall be enclosed in HV Cable Terminal Box. 

The Lightning Arrester shall have following minimum technical requirements – 

S.N. Characteristic Specified value 

1 Nominal Voltage (System Voltage) 11 kV 

2 Rated voltage 12 kV 

3 Continuous Operating Voltage 9 kV rms 

4 Standard nominal discharge current (8 / 20 |js) 10 kA 
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S.N. Characteristic Specified value 

5 Line discharge Class 1 

6 High current impulse (4/10js) – Peak 100 kA 

7 Steep current (1/20js) maximum 40 kV 

8 Maximum residual voltage at 10 kA for (8/20js) 35 kV 

9 Switching impulse (30-100/60-200js) maximum residual 

voltage - peak 

30 kV 

10 One second TOV withstand capability >1.15 x 12 kV 

11 Type of housing Insulator Polymeric 

12 Lighting impulse (1.2/50js) voltage – peak 75 kV (Peak) 

13 Power frequency withstand voltage (wet) 28 kV (rms) 

14 Total creepage distance 320 mm and 

increase as per 

altitude requirement 

15 Energy absorption capability Not less than 3.2 KJ 

/ k 

 

The Lightning Arrester shall have a device for disconnecting it from the system in the event of 

arrester failure to prevent a persistent fault in the system and it shall give a visible indication 

when the arrester has failed. The arrester disconnector shall be tested as per IEC 60099-1. 

The manufacturer of Lightning Arrester shall possess ISO 9001: 2000 Quality Assurance 

Certification for the design & manufacture of Lightning Arrester for the plant where the 

manufacture of Lightning Arrester is done. The Bidder shall furnish a copy of the ISO Certificate 

certified as true copy of the original by the manufacturer, along with the offer. Manufacturer 

shall have a minimum of 10 years’ experience in manufacture of 12 kV Metal Oxide Gapless 

Arresters. The manufacturer shall submit proof documents such as supply records, the name 

and particular of the purchasers, quantity sold, and the year of sale. 
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The Lightning Arrester shall directly be purchased from the manufacturer and a copy of bill shall 

be given to inspecting officer at the time of inspection. The bidder shall submit the type test 

reports as per IEC 600 99-4 with certified drawings, Oscillograms and approved drawing from 

ILAC / IAF approved laboratory along with the offer.  

The transformers shall have the following CSP features. 

b. Internal HV Fuses on the HT Side of the Transformer  

i. Specification for the HT fuses 

Expulsion / any other suitable fuse placed in series with the primary windings. This fuse is 

mounted normally inside of the primary bushing and is connected to the high voltage winding 

through a terminal block. This has to protect that part of the electrical distribution system which 

is ahead of the distribution transformers from faults which occur inside the distribution 

transformer i.e., either in the winding or to the other part of the transformer. It shall be ensured 

that this fuse does not blow for fault on the secondary side (LT side) of the transformer i.e. the 

blowing characteristics of the fuse and LT breakers shall be so coordinated that the fuse shall 

not blow for any faults on the secondary side of the transformer beyond LT breaker and these 

faults shall be cleared by the LT breaker only. 

c. Internally Mounted Oil Immersed LT Breaker on the LV Side of the Transformer 

i. LT Circuit Breaker  

All LT fault after the breaker shall be cleared by this breaker. As such it shall be designed for 

perfect coordination with the HT fuse link. The supplier shall furnish the time-current 

characteristic of LT Circuit breaker and 11 KV fuses for various current multiples. The two 

characteristics shall be drawn on the same sheet to indicate coordination between the circuit 

breaker and fuse. This shall be based on the type test, carried out on one of the transformers. 

In addition, the supplier shall carry out coordination test as indicated above, and this forms one 

of the tests for acceptance test.  

The breaker is to be mounted on the secondary side of the transformer under oil to minimize 

premature operations from primary surges as would be with undersized line fuses. Three single 

pole elements are preferred. The breakers shall be coordinated thermally with the transformer 

rating to follow closely the variations of coil temperature due to fluctuations and ambient 

temperatures. 

This is to be accomplished by connecting the breaker in series between the secondary winding 

and the load current. The breaker shall be located in the same oil as the core and coil assembly 

so that the bimetal is sensitive to the temperature of oil as well as the load current. The circuit 
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breaker may be an electro-mechanical device with three main elements viz., (a) temperature 

sensing, (b) latching and tripping and (c) current interruption.  

The temperature sensing function might be accomplished through the use of bimetallic string 

which would be built into the breaker such that load current of the transformer flows through 

them. In addition to this a magnetic tripping device is to be provided for all rating transformers 

for increasing the opening speed of the breaker under high fault conditions. The circuit breaker 

shall be mounted inside of the transformer so that these bimetallic strips are within the top oil 

layer of the transformer. The latching and tripping functions of the circuit breaker may be 

carried out within the assembly parts similar to those used in industrial type air circuit breaker. 

The circuit breaker shall also be closed and opened manually standing on ground. The current 

carrying parts of the breakers shall be copper plus a set of copper tungsten current interrupting 

contacts. The cross section of the current carrying parts of the breaker shall withstand the full 

load current at a current density not more than 2.5 A/sq.mm (for additional mechanical strength 

the area should be more).  

The magnetic element shall increase the opening speed of the circuit breaker under high fault 

current conditions. The response of circuit breaker to the thermal activity shall remain 

unchanged by the addition of the magnetic trip element. The detail specification of the breaker 

shall be indicated. Besides, a signal light, controlled by a bimetal in the breaker shall switch on 

when the transformer load reaches a predetermined level indicating that the transformer has 

been over-loaded and change out shall have to be scheduled without causing an unplanned 

service interruption.  

The manufacturer can offer internally mounted oil immersed LV Breaker either direct 

communicating with oil or enclosed in a separate box (which is oil contamination free) oil circuit 

breaker up to 300 KVA for protection of Oil filled distribution transformers against overload 

and/or short circuit conditions. However, if the manufacturer proposes to use the oil 

communicating breaker then he must demonstrate as how shall he avoid the contamination of 

oil in overload and short circuit fault conditions during the tripping of the breaker. NEA shall 

prefer contamination free oil circuit breaker wherever possible. 

d. Standards 

The applicable standards of Oil Immersed LT oil Circuit specified here below – 

i) Tripping Limits and characteristics 

a. Opening under Overload: IEC 60947 Part-2 2003 Conditions 

b. Opening under Short Circuit: IEC 60947 Part-2 2003 Conditions 

ii) Performance of tripping on overload: IEC 60947 Part-2 2003.  

iii) Di-Electric withstand voltage: 3 kV for 1 min  
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iv) Mechanical operations: 10000 operations. Without Current  

v) Operational performance: 2000 operations without with load Current contamination of 

main tank oil of Distribution transformer. 

vi) Temperature rise: IEC 60947 Part-2 2003.  

The contamination free LT oil immersed circuit breaker shall be suitable for operation at LT side 

of Distribution transformer for 3 phase, 50 Hz, till 440 V System in which the neutral is 

effectively earthed and the same shall be suitable for service under fluctuations in specified 

supply voltage permissible under the Electricity Rules or relevant International Standards and 

the frequency variation of – 5 % and + 2 %. Offers with LV breakers of outdoor MCCB type are 

not acceptable. 

e. Load Management Signal Light 

The load management signal light shall perform two functions. It shall show visually when the 

particular transformer has been operating in an overload condition and shall provide knowledge 

that for good system management, the economic change-out point for the transformer is fast 

approaching. The signal light need not indicate temporary over load and shall turn only when 

the over load condition has existed at a given level for a certain length of time. The LT CSP 

circuit breaker shall have a set of auxiliary contact built in for signal light operation. These 

normally open contacts shall form part of the signal light circuit. The signal light circuit shall 

consist of an auxiliary transformer winding (one or two turns) which generate about 4 volts, for 

the signal light contacts set within the circuit breakers and the signal light is to be mounted on 

the transformer tank. The signal light contact set is mechanically connected to the main circuit 

breaker latching and bimetal system. The signal light mechanism is adjusted so that the signal 

light contacts will close at a preset thermal condition, which occurs before the main latching 

system opens the main contacts. The net results are a visual, external indication that a preset 

load condition has been reached by the transformer. The signal light mechanism does not reset 

itself when the load drops off; the signal light remains lighted once the signal light contacts 

close and can only be turned off by manually operating the external circuit breaker handle. 

f. Ring type CTs with Transducer 

The overall dimensions of enclosure shall be such that it should accommodate the LV 

Bushings, Three Ring Type CTs of rating as indicated below and Transducer of required 

accuracy. The connection shall be brought out to a small chamber mounted on the side of 

transformer, ready to be connected with future data acquisition system. 

The suitable rubber gasket shall be provided between transformer body and enclosure so as 

rain water shall not enter in the enclosure. Minimum 2.5 sq. mm. copper multi-strand (flexible) 

wire shall be used for connections from CT secondary terminals to Transducer. 



6-B-5-22   Section 6: Employer’s Requirements 

Single-Stage: Two-Envelope                          Procurement of Plant                 Re-Tender No.: ICB-DCSD-2078/79-DSUEP-AIIB-W5 

g. Temperature rise  

Maximum oil-temperature rise and maximum winding-temperature rise above ambient 

temperature of 45°C when carrying maximum continuous rated current shall not exceed the 

following – 

 In oil by thermometer 50°C 

 In winding by resistance 55°C 

The temperature rise of the insulating oil shall be measured near the top of the main tank. 

h. Gaskets  

All sealing washers / Gaskets shall be made of oil and heat resistance nitrile / neoprene/ 

synthetic rubber bonded with cork gasket. Gasket made with natural rubber and cork shall not 

be acceptable. The thickness of the tank cover gasket shall not be less than 6 mm before 

compression. 

i. Clearances  

Minimum electrical clearances between the phases and phase to earth shall not be less than 

the values given below – 

Voltage Medium Phase to phase 

(mm) 

Phase to neutral 

(mm) 

11 kV Air 255 200 

400 V Air 75 55 

The clearances shall be maintained by fixing the bimetallic connectors in position. 

Accessories 

The following accessories shall be provided with each transformer – 

 Lower oil filter and drain valve  

 Liquid level gauge  

 Lifting Lug  

 Name plate  

 Tank grounding terminal connector suitable for grounding cable with #6 SWG solid or 

stranded copper  

 Pressure relief device (reset-able explosion-vent type) 
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j. Rating and Terminal Marking Plate  

Each transformer shall be provided with a non-detachable rating and terminal marking plate of 

weatherproof material, preferably of brass fitted in a visible position mentioning the following 

information – 

 Guaranteed No Load Loss and Load loss 

 Details of rating (rated output, voltage, phases, frequency etc.) 

 Cooling 

 Connection and vector diagram 

 Weights (Total, weight of core, weight of winding and weight of oil) 

 Name of manufacturer and year of manufacture 

 Standards of manufacture 

 Physical dimension of the transformer 

 Any other relevant information  

The face of the transformer body shall display the words “Property of Nepal Electricity 

Authority" on two sides written in indelible paint. 

5.3.16 Tests 

Tests shall be performed in accordance with IEC standards. In the absence of necessary 

procedures in IEC standards for any of the specified tests, such tests shall be conducted as per 

the provisions stipulated in other equivalent International Standards. 

a. Type Tests 

The Bidder shall submit, along with the Bid, type test reports (detail) on the following tests 

performed on identical units. 

 Temperature rise tests 

 Dielectric Type test 

i) Impulse voltage tests 

ii) Separate source AC withstand voltage test  

The type test certificates shall be furnished for each type of transformer offered which, in 

addition to other required data, shall show the actual no-load and full-load losses of the 

transformer at rated load. For the purpose of evaluation, the higher values of no-load and load 

losses shall be considered from the values guaranteed by the Bidder and the values given in 

the type test reports. The test of the transformer shall have been conducted by an independent 

laboratory accredited by International Laboratory Accreditation Corporation (ILAC) or 

International Accreditation Forum (IAF) or government accreditation agency. 
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b. Routine Tests  

The following tests shall be performed on each unit of transformer by the manufacturer before 

dispatch and submit the test-reports to the Employer. 

 Applied voltage test 

 Induced voltage test 

 No load loss and excitation current test 

 Impedance voltage and load loss tests 

 Winding resistance measurement 

 Ratio tests 

 Polarity and phase relation tests 

 Leakage tests 

 Insulation resistance tests 

 Separate source power frequency voltage withstand test 

 Dielectric breakdown strength of oil  

The bidders are required to furnish the details of testing facilities available at the manufacturer’s 

premises for conducting the tests listed above. The testing laboratory of the manufacturer must 

be accredited by International Laboratory Accreditation Corporation (ILAC) or International 

Accreditation Forum (IAF) or NABL or government accreditation agency. Bidder shall submit 

the documentary evidence of the same.  

c. Tests to be witnessed by the Employer  

The Employer's representative(s) shall witness at the manufacturer's plant in following stages – 

i) In the first stage, after award of the contract and prior to mass production, the 

manufacturer shall design & manufacture the prototype of Distribution Transformers and 

carry out type test on identical unit of offered design of each capacity of transformer in 

one of the following testing laboratories in the presence of representative appointed by 

Nepal Electricity Authority at no extra cost to the Client/Employer – 

a. ASTA Certification Services (UK) or National Metrological Laboratory in UK, 

accredited to Western European Legal Metrology Corporation. 

b. CESI (Centro Electrotecnico Sperimentale Italiano S.P.A) or National 

Metrological Laboratory in Italy, accredited to Western European Legal 

Metrology Corporation, 

c. ESEF (Ensemble Des Stations D' Essais a' Grande Puissance Francaises) or 

National Metrological Laboratory in France, accredited to Western European 

Legal Metrology Corporation, 
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d. B.V. KEMA (KEMA) or National Metrological Laboratory in Netherlands, 

accredited to Western European Legal Metrology Corporation, 

e. National Metrological Laboratory in Japan, accredited to National Laboratory 

Accreditation System in Japan, 

f. National Metrological Laboratory, accredited to American Association for 

Laboratory Accreditation, 

g. The type test from other internationally recognized independent meter test 

laboratory, such as PTB, Germany; PTP, Austria; NMI, Holland; Falcon Test Lab 

and UK, Ofgem (formerly known as 'Offer"), Ireland.  

All the type tests shall be concluded within 120 days after the award of Contract. The suppliers 

shall be allowed to mass production only after satisfactory result of Type Test.  

ii) Second stage Inspection will be done when the raw material is received, and the 

assembly is in progress in the shop floor. After the main raw-materials i.e. core and 

winding materials and tanks are arranged and transformers are taken for production on 

shop floor and 20-25% under each lot of assembly has been completed. The supplier 

shall intimate the NEA, in this regard, so that an inspecting officer for carrying out such 

inspection could be deputed, as far as possible within fifteen days from the date of 

intimation. During the first stage inspection, a few assembled cores shall be examined 

to ensure that the CRGO laminations of M3 or Superior Grade used are of good quality. 

During this stage of inspection the Manufacturer shall provide the inspectors 

documentary evidence such as purchase order, bill of lading, delivery receipt, factory 

test certificate and type test report (from the independent laboratory accredited by 

International Accreditation Corporation (ILAC) or International Accreditation Forum (IAF) 

or other reputed Accreditation Agencies) of the core and winding materials to be used 

specifically for the manufacturing of Transformers under the subjected contract. 

iii) Pre dispatch inspection will be carried out at finished stage i.e. transformers are fully 

assembled and are ready for dispatch. As and when the transformers are ready for 

dispatch, an offer intimating about the readiness of transformers, for pre dispatch 

inspection for carrying out routine tests on minimum 5% quantity of offered lot shall be 

sent by the supplier along with Routine Test Certificates as specified.  

In addition to above the Purchaser's representative(s) shall also witness the – 

a. temperature-rise test, 

b. Dielectric type-test for each type (and rating) of transformer on at least 2 (two) % 

of each type (and rating) of transformer to be procured. The sample shall be 

selected by the Employer's representative(s) from the complete-lot ready for 
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dispatch. The above-mentioned tests shall be carried out in the premises of the 

Manufacturer. 

iv) Testing after Delivery of Goods: The Supplier shall carry-out [which the Purchaser's 

representative (s) shall witness the following tests in a laboratory owned or nominated 

by the Employer after delivery in Nepal which shall be the Final Test for acceptance of 

Transformers.  

a. Temperature rise test on at least one transformer of each rating. 

b. No Load Loss and Load Loss test on 100 (hundred) % of transformers  

Cost for such tests (per unit and respective ratings of distribution transformer) shall be quoted 

in the Price Schedule and shall be paid by the Supplier. The cost for testing shall be as 

published in the NEA Citizen Charter and shall prevail.  

v) Dispute on quality of Goods: The purchaser has all the rights to conduct the test 

including type tests, at his own cost by an independent agency whenever there is 

dispute regarding the quality of supply or interpretation of test results. In the event of 

failure of transformers in such tests, the expenses incurred in testing shall be to the 

supplier's account as already mentioned above in case of Testing after Delivery of 

Goods.  

NEA at its discretion can open one of the randomly selected Transformer from one or each 

rating to verify the internal details of the transformer like conductor size, conductor material 

used, core lamination thickness etc. If there is any deviation found in the same from the 

technical data sheet and/or from the type tested design (within tolerance for dimensions as per 

IEC standards), the purchaser has the discretion to reject the entire lot of the transformers 

without any notice to manufacturer with financial implications entirely on manufacturer for 

replacement with a right material. 

5.3.17 Performance and Productivity of the Goods 

The transformer no-load and load loss shall not exceed the following prescribed values. If the 

guaranteed no load and load losses exceed the values prescribed below, the Bid shall be 

rejected. 

S.N. Rating No Load Loss at 

rated voltage and 

rated frequency at 

75oC (watts) 

Load Loss at rated 

full load current, 

rated voltage and 

rated frequency at 

75oC (watts) 
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S.N. Rating No Load Loss at 

rated voltage and 

rated frequency at 

75oC (watts) 

Load Loss at rated 

full load current, 

rated voltage and 

rated frequency at 

75oC (watts) 

1 300 kVA 550 3000 

2 200 kVA 365 2100 

3 100 kVA  220 1210 

4 50 kVA 120 750 

5 25 kVA 75 460 

When evaluating the individual bid received from various Bidders, the loss of Distribution 

transformers shall be capitalized and evaluated Bid Price shall be calculated as below – 

PE = Pb + KL LL + KNL LNL  

where,  

PE = Evaluated price  

Pb = Bid price  

KNL =Value of no-load loss  

KL = Value of load loss  

LL = Guaranteed load losses at rated current 

LNL= Guaranteed no-load losses.  

The Transformer No Load and Load Loss capitalization rate shall be – 

KNL = Value of no-load loss = USD 4,684 / kW 

KL = Value of load loss = USD 618 / kW  

The Bidder shall furnish guaranteed no load and full load loss value at rated full load capacity of 

the transformers along with the bid for all rating of Distribution Transformers. In case of loss 

capitalization, no tolerance shall be permitted for the guaranteed value. Failure to furnish the 

guaranteed No Load and Load of each rating of distribution transformer, the bid shall be 

rejected. 
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If the No Load and Load loss distribution transformers as measured during test exceed the 

values guaranteed in the Bid, then for each kilowatt of losses in excess of the losses 

guaranteed, an amount at the rates of twice the rates specified above for no-load losses (i.e.; 

USD 9368.00) and load-losses (i.e.; USD 1236.00) shall be deducted from the Contract Price of 

the successful Bidder. No tolerance shall be permitted on the quoted guaranteed value while 

applying penalty for exceeded loss value. 

The performance figures quoted on Functional Guarantee of the Proposed Facilities Form 

FUNC shall be guaranteed and shall become a part of the successful Bidder's Contract. The 

Distribution transformers will be rejected, if the measured component loss (individual no load 

and load loss) exceeds the guaranteed value by over 15% or the total losses (no load loss plus 

load loss) exceeds by over 10%. No tolerance shall be permitted on the quoted guaranteed 

value.  

If at any stage it is established that the type test report submitted by the bidder is not 

satisfactory, discrepant or ambiguous, then NEA reserves the right to ask the bidder / supplier 

to conduct the type test on the rating/s of transformers chosen by the NEA in the presence of 

their representative at reputed national/international testing laboratory prior to its mass 

production and/or dispatch. The costs involved in organizing and conducting such tests shall be 

borne by the bidder/supplier. 

5.3.18 General specifications 

S.N. Particulars Rating 

1 Type Three phase, 11 / 0.4 kV 

2 Rated primary voltage 11000 V 

3 Rated secondary voltage 400 / 230 V 

4 Rated frequency 50 Hz 

5 Primary connection Delta 

6 Secondary connection Grd. Wye 

7 Vector group Dyn 11 

8 Rated impedance voltage 3.5 - 4.5% 

9 BIL for windings and bushings for primary side 75 kV 
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S.N. Particulars Rating 

10 Max. noise level < 44 dB 

 

5.3.19 Quality Assurance Program 

Along with the Bid the Bidder shall furnish quality assurance program of the manufacturer which 

includes the Quality System and the Quality Plans, which shall include, among others, 

information to meet the following requirement, failing which the Bid shall be liable for rejection. 

i.) The structure of the organization; 

ii.) The duties and responsibilities assigned to staff ensuring quality of works; 

iii.) The system for purchasing, taking delivery and verification of materials; 

iv.) The system for ensuring quality of workmanship; 

v.) The quality assurance arrangement shall conform to relevant requirements of 

ISO9001;  

vi.) Statement giving list of important raw materials, names of manufacturer for the raw 

materials, list of standards according to which the raw materials are tested, list of 

tests normally carried out on raw materials; 

vii.) List of manufacturing facilities available;  

viii.) List of areas in manufacturing process, where stage inspections are normally carried 

out for quality control and details of such tests and inspections; 

List of testing equipment available with the manufacturer for final testing of equipment specified 

and the test plant limitation, if any, vis-à-vis the type, special, acceptance and routine tests 

specified in the relevant standards. 

5.4 Specification of single phase CSP type transformer 

5.4.1 Scope 

This specification covers design, engineering, manufacture, assembly, stage testing, inspection 

and testing before supply and delivery at site of oil immersed naturally cooled 11 / √3 kV / 230 

V or 11 kV / 230V Single phase 5, 10 & 16 kVA ‘Completely Self Protected’ distribution 

transformers. 

It is not the intent to specify completely herein all the details of the design and construction of 

equipment. However, the equipment shall confirm in all respects to high standards of 

engineering, design and workmanship and shall be capable of performing in continuous 

commercial operation. The purchaser will interpret the meanings of drawings and specification 

and shall have the power to reject any work or material, which, in his judgment is not in 
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accordance therewith. The offered equipment shall be complete with all components necessary 

for their effective and trouble-free operation. Such, components shall be deemed to be within 

the scope of Bidder’s supply irrespective of whether those are specifically brought out in this 

specification or not.  

The supplier of the transformer shall acquaint & satisfy itself with the practice of erection & 

commissioning followed by the power utility.  

5.4.2 Standard ratings 

Standard Ratings of single-phase Transformers shall be 5, 10 & 16 kVA, 11 / √3 kV / 230 V or 

11 kV / 230V.  

In case 11/√3 kV primary is adopted, 3 phase, 4 wire system at 11kV (with separate neutral 

wire running continuously from 33/11 kV substation) shall be adopted and proper earthing of 

neutral wire separately at both ends shall be ensured. 

5.4.3 Standards  

The materials shall conform in all respects to the relevant specifications with latest 

amendments thereof; some of them are listed below – 

 IEC 60076 Power transformers / Distribution Transformer 

 IEC 60137 Insulating Bushings for alternating voltages above 1 kV 

 IEC 60156 Insulating liquids - breakdown voltage at power frequency - test method 

 ASTM B-49 Specification for Copper wire rod 

 IEC 60296 Specification for uninhibited mineral insulating oils - DT and switchgear  

 IEC 60551 Determination of transformer and reactor sound levels  

 IEC 60616 Terminal and tapping materials for power transformer 

 IEC 60722 Guide to lightning & switching impulse testing of power transformers & 

reactors 

 IEC 60733 Determination of water in insulating oils. 

 IEC 5493 Protective coating of iron and steel structures against corrosion. 

 

5.4.4 Service conditions 

The distribution transformers to be supplied against this specification shall be suitable for 

satisfactory continuous operation under the following climatic conditions 

a) Location       Various locations in Nepal 

b) Max ambient air temperature      50oC 

c) Min. ambient air temperature      - 5oC 
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d) Max. average daily ambient air temperature    40oC  

e) Max. Yearly weighted average ambient temperature  32oC  

f) Max. altitude above mean sea level (meters)   1000  

The equipment shall be for use in moderately hot and humid tropical climate, conducive to rust 

and fungus growth.  

5.4.5 Principal parameters  

a. System parameters 

a) System voltage (max) 12 kV 

b) Rated voltage HV 11/√3 / 11 kV 

c) Rated voltage LV 230 V (253 V Max) 

d) Frequency 50 c/s +/- 5% 

e) No. of Phases Single 

f) Over fluxing limit 12.5 % (Due to combined effect of Voltage and Frequency) 

g) Permissible temperature rise over ambient 

h) Of top oil measured 35oC (by thermometer) 

i) Of winding measured 40oC (by resistance) 

The transformer shall confirm to the following specific parameters.  

Note - Rated HV side value (11/√3 or 11 kV) shall be specified in the detailed bill of quantity by 

Purchaser. 

S.N. Item 5 kVA 10 kVA 16 kVA 25 kVA 

1 Line current HV (11/√3kV / 11 kV) 0.79 / 

0.45 

1.57 / 

0.909 

2.36 / 

1.36 

3.96 / 

2.27 

2 Line current LV 21.74 A 43.48 A 69.57 A 108.70A 

3 Type of cooling ONAN ONAN ONAN ONAN 

4 Tap changing arrangement 

Impedance 

NA NA NA NA 

5 No Load Loss (W) 29 46 58 82 

6 Full load loss (W) at 75oC 95 121 215 295 

7 Rating of LTCB (A) 25 50 75 125 
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S.N. Item 5 kVA 10 kVA 16 kVA 25 kVA 

8 BIL for 11 kV 95 kV chopped impulse 

 

5.4.6 Temperature rise 

The temperature rise over ambient shall not exceed the limits described above. 

Bids not conforming to the above limits of temperature rise will be treated as non-responsive. 

5.4.7 Tolerances  

Unless otherwise specified herein, the test value of the transformers supplied should be within 

the tolerance permitted in the relevant standards. 

5.4.8 Technical requirements 

a. Winding connection & terminal arrangements 

For 11/√3 kV Transformers, Neutral end of the primary HV winding shall be brought out for 

connection to ‘Neutral’ supply wire through 1.1 kV bushings. ‘Neutral’ terminal shall be 

connected to transformer tank by way of a tinned Copper strip of adequate size and dimension. 

The secondary winding shall be connected to two LV bushings. 

b. Bushings  

Polymer insulator bushings shall also be acceptable as per relevant IEC. For HV, 12 kV class 

and for LV, 1.1 kV class bushings shall be used. The HV bushings with arcing horns shall be 

fixed to the top cover of the transformer and the LV bushings shall be fixed to transformer on 

sides and in the same plane. The bushing rods and nuts shall be of brass. The bushings shall 

be embossed with the manufacturer’s name and the month and year of manufacturing. 

5.4.9 Core, windings, oil and insulation material 

a. Core material 

Transformer core shall have wound core construction using new and high quality CRGO steel 

with heat resistant insulating coating or Amorphous Metal. The laminations shall be free from 

burrs & edge bends. Air gap in the core assembly shall be avoided. The core shall be properly 

stress relieved by annealing in inert atmosphere as per core material manufacturer’s 

recommendations. Amorphous metal shall be annealed under magnetic field. The transformer 

shall be suitable for over fluxing (due to combined effect of voltage and frequency) up to 12.5% 

without injurious heating. The operating flux density shall be such that there is a clear safe 

margin over the over-fluxing limit of 12.5%. 
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Following documents as applicable shall be submitted during inspection as a proof towards use 

of prime core material – 

a) Invoice of the supplier 

b) Mills Test Certificate 

c) Packing List 

d) Bill of Lading 

e) Bill of entry certificate to customs 

b. Winding 

HV and LV windings shall be wound from copper conductors. The HV winding shall be covered 

with Super enamel & LV winding with DPC / Super Enamel. The inter layer insulation shall 

consist of epoxy resin coated paper or epoxy resin dotted paper. Compression bonding of the 

windings shall be ensured by deploying suitable press in the winding process or by curing of 

epoxy paper insulation in a suitable press. The core coil assembly shall be dried in an oven. 

The type of winding shall be indicated in the tender, whether LV windings are of conventional 

type or foil wound. The core/coil assembly shall be securely held in position to avoid any 

movement under short circuit conditions. Winding shall be made in dust free environment.  

Joints in the winding shall be avoided. However, if joining is necessary, the joints shall be 

properly brazed & the resistance of joints shall be less than the parent conductor.  

c. Oil 

The insulating oil shall be new. Use of recycled oil is not acceptable.  

Oil shall be filtered & tested for BDV & moisture content before filling. Oil filling shall be carried 

under vacuum of 5 tor min.  

d. Testing of oil after filling 

Testing of oil sample for BDV & moisture content from assembled transformers shall be carried 

out as per acceptance tests. 

5.4.10 Terminal connectors 

HV terminal shall be designed to directly receive ACSR conductor (without requiring the use of 

lug) and the LV terminals, if required, shall be suitable for directly receiving LT cables 

(aluminum) both in vertical and horizontal position and the arrangements should be such as to 

avoid bimetallic corrosion. Detailed arrangement of connectors shall be in line with Annex-I for 

Brass / Copper Alloy Stem. Terminals shall be made bird proof by providing suitable cover. 

Other designs of terminal connectors shall also be acceptable subject to their meeting all 

functional requirements.  
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5.4.11 Protection 

The transformer shall have the following CSP features – 

a. Internal HV fuse on the HT side of transformer 

Suitable replaceable fuse shall be placed inside the transformer, in series with the primary 

winding. The fuse on primary side of the distribution transformer shall take care of any fault 

occurring inside the transformer itself. The characteristic of the fuse and LT breaker shall be 

well coordinated so that the fuse shall not blow for any faults on the secondary side of the 

transformer beyond LT Breaker and those faults shall be cleared by LT breaker only. The fuse 

shall be tested for short circuit current. 

b. LT Circuit breaker 

This breaker shall clear all LT faults after the breaker. As such it shall be designed for perfect 

coordination with the HT fuse for various current multiples. The two characteristics shall be 

drawn on the same sheet to indicate coordination between the circuit breaker and HV fuse. The 

bidder shall carry out coordination test as indicated above, and this forms one of the tests for 

acceptance. The LT breaker shall also be coordinated with overload characteristics of the 

transformer. The reference temperature for calibration shall be 40oC. 

Arrangement shall be made so that the circuit breaker can be closed and opened manually 

standing on ground. The cross section of the current carrying parts of the breaker shall 

withstand the full load current at a current density not more than 2.5 A/sq.mm (for additional 

mechanical strength the area should be more). Rated short circuit breaking capacity of the 

breaker shall not be less than 2.5 kA.  

Time current characteristics of LT CB shall be as below – 

S.N. Test current Initial test conditions Time limits of 

tripping/ no 

tripping 

Remarks 

1 1.05 In Cold t ≥ 2.5h No tripping 

2 1.20 In Immediately after S.N. 1 10 min ≤ t ≥ 2h Tripping  

3 1.30 In Cold t ≤ 30 min Tripping  

4 1.40 In Cold t ≤ 10 min Tripping  

5 2.50 In Cold t ≤ 1 min Tripping  
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S.N. Test current Initial test conditions Time limits of 

tripping/ no 

tripping 

Remarks 

6 4.00 In Cold t ≥ 5 S Tripping  

7 6.00 In Cold t ≤ 5 S Tripping  

8 12.00 In Cold t ≥ 40mS Tripping  

Where In is full load LV current of the transformer. 

Successful bidder shall submit the coordination of time-current characteristics of LT & HT side 

plotted on the same sheet of paper for approval of the owner. 

Bidder shall offer either internally mounted oil immersed circuit breaker or MCCB as specified 

below. (Utilities may specify any one option).  

c. Internally mounted, Oil immersed ‘LT’ Breaker 

The breaker shall be located in the same oil as the core and coil assembly so that the bimetal is 

sensitive to the temperature of oil as well as the load. 

d. MCCB 

Double pole MCCB from reputed manufacturers of appropriate rating with inverse time 

characteristics for overload & instantaneous magnetic trip (trip time less than 10 ms at 0.4 

lagging p.f.) for short circuits shall be provided after the LT bushing in the distribution box. All 

plastic material shall comply to glow wire test. Type test report from NABL accredited laboratory 

shall be submitted.  

A distribution box (made of MS or SMC or FRP) shall be provided as an integral part of the 

transformer to be mounted on the tank before installation on the pole. LT bushing shall be 

inside the distribution box and a facility for sufficient number of outgoing feeders through cable 

glands shall be provided. Distribution box shall also have provision for installation of energy 

meter. 

Distribution box shall be designed for out-door duty with minimum IP - 53 protection. It shall 

have pad-locking arrangement. 

e. Signal light for tripping of LT breaker 

The distribution box shall be equipped with an LED to indicate tripping of LTCB. On resetting of 

LTCB the LED shall be automatically switched off. 
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f. 11 kV lightening arresters  

High surge capacity 9 kV, 5 kA metal oxide lightening arrester shall be mounted on the 

transformer & clamped securely to the tank, to protect the transformer and associated line 

equipment from the occasional high voltage surges resulting from lightning or switching 

operations. The earthing terminal of the lightning arresters shall be connected solidly to the 

earthing terminal on the tank body. Lightning arrestors with polymer insulators in line with 

relevant IEC shall also be acceptable. 

5.4.12 Pressure release device 

The transformer shall be equipped with a self-sealing pressure release device, designed to 

operate at a minimum pressure of 8 psi (0.564 kg/ cm2). The PRD shall be provided in the low-

voltage terminating portion of the tank above top oil level. Inlet port shall be 1 /4 inch or longer 

NPT. Resealing pressure shall be 0.3 kg/cm2. 

5.4.13 Fittings 

The following standard fittings shall be provided – 

a) Three earthing terminals 

b) Three lifting lugs 

c) HT side neutral earthing strip 

d) Rating and terminal marking plates 

e) Metal oxide lightning arrester 9kV, 5kA 

f) Pressure relief device 

g) MCCB or Oil immersed LT circuit breaker along with operating rod (make, type and 

technical details to be provided along with the bid.) 

h) HV fuse links 

i) Signal light 

j) HV bushings 

k) LV bushings 

l) HV & LV terminal connectors 

m) Top cover fixing clamps 

n) Mounting lugs - 2 Nos. 

o) Bird guard 

p) LV earthing arrangement 

q) Any other fitting necessary for satisfactory performance 

r) Oil level indicator 

s) 5-year guarantee plate 
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5.4.14 Ratings and terminal plates 

The HV winding terminals shall be marked 1P and 1N for 11 /√3 kV, HV winding or as per 

purchaser’s requirement. The corresponding secondary terminal shall be marked as 2s and 2n. 

Rating & terminal (LV) plates shall be weather resistant with engraved letters. Terminal plate 

shall also include type of core used. 

5.4.15 Fasteners 

All bolts, studs, screw threads, pipe threads, nuts & washers shall comply with the appropriate 

Indian Standards for metric threads, or the technical equivalent. Bolts or studs shall not be less 

than 6 mm in diameter except when used for small wiring terminals. All nuts and pins shall be 

adequately locked. 

Wherever possible, bolts shall be fitted in such a manner that in the event of failure of locking, 

resulting in the nuts becoming loose and falling off, the bolt will remain in position.  

All ferrous bolts, nuts and washers shall be treated to prevent corrosion, by hot dip galvanizing, 

except high tensile steel bolts and spring washers, which shall be electro-galvanized/ plated. 

Appropriate precautions shall be taken to prevent electrolytic action between dissimilar metals.  

Each bolt or stud shall project at least 2-3 threads but not more than three threads through the 

nut, except when otherwise approved for terminal board studs or relay stems. If bolts/nuts are 

placed so that they are inaccessible by means of ordinary spanners, special spanners shall be 

provided. 

The length of the screwed portion of the bolts shall be such that no screw thread may form part 

of a shear plane between members.  

Taper washers shall be provided where necessary. Protective washers of suitable material shall 

be provided in front and back of the securing screws.  

5.4.16 Tank 

The oil volume inside the tank shall be such that even under the extreme operating conditions, 

the pressure generated inside the tank does not exceed 0.4 kg/sq. cm positive or negative. 

There must be sufficient space from the core to the top cover to take care of oil expansion. The 

space above oil level in the tank shall be filled with dry air or nitrogen. 

The tank cover shall have plasticized surface at the top to guard against bird faults. Alternately, 

suitable insulating shrouds shall be provided on the bushing terminals.  

The Transformer tank shall be of robust construction, and shall be built up of tested CRCA / MS 

Sheet. The tank shall be capable of withstanding a pressure of 1 kg/cm2 (g) and a vacuum of 

760 mm of Hg for 30 minutes without any permanent deflection (Air pressure test)  
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The L - seam joint, C - seam joint and all fittings and accessories shall be oil tight and no 

deflection / bulging should occur during service. Manufacturer should carry out all welding 

operations as per the relevant ASME standards and submit a copy of the welding procedure 

qualifications and welder performance qualification certificates to the Purchaser.  

No patch welding shall be allowed. Tank shall have permanent lugs for lifting the Transformer 

bodily and there shall be facilities for lifting the core coil assembly separately. The Transformer 

shall be provided with two mounting lugs suitable for fixing the transformer to a single pole by 

means of 2 bolts of 20 mm diameter. 

Minimum Oil level mark shall be embossed inside the tank (at 25oC). The top cover shall be 

fixed to the tank through clamping or bolting.  

HV bushing pocket shall be embossed to topside of the top cover so as to eliminate ingress of 

moisture. 

The edges of the top cover shall be formed, so as to cover the top end of the tank and gasket.  

a. Sealing gaskets 

Continuous (without joint) oil resistant high-quality Nitrile / neoprene / Polyurethane rubber 

gaskets shall be provided between tank & top cover and for fixing the bushings.  

b. Tank Sealing 

The transformer shall be of sealed tank construction with welded or bolted cover which seals 

the interior of the tank from atmosphere & in which gas volume plus oil volume remains 

constant. The space on the top of the oil shall be filled with dry air or nitrogen. The nitrogen plus 

oil volume inside the tank shall be such that even under extreme operating conditions, the 

pressure generated inside the tank does not exceed 0.4 kg/sq. cm positive or negative. The 

nitrogen shall conform to commercial grade of the relevant Standard. 

5.4.17 Surface preparation & painting 

a. General  

All paints shall be applied in accordance with the paint manufacturer’s recommendations. 

Particular attention shall be paid to the following: a. Proper storage to avoid exposure as well as 

extremes of temperature. b. Surface preparation prior to painting. c. Mixing and thinning. d. 

Application of paints and the recommended limit on time intervals between coats. e. Shelf life 

for storage. 

All paints, when applied in a normal full coat, shall be free from runs, sags, wrinkles, 

patchiness, brush marks or other defects.  
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All primers shall be well marked into the surface, particularly in areas where painting is evident, 

and the first priming coat shall be applied as soon as possible after cleaning but not later than 6 

hrs. to avoid rust formation. The paint shall preferably be applied by airless spray according to 

manufacturer’s recommendations. However, wherever airless spray is not possible, 

conventional spray shall be used with prior approval of Purchaser.  

The manufacturer shall, prior to painting protect nameplates, lettering gauges, sight glasses, 

light fittings and similar such items.  

b. Paint Material  

Following are the types of paints that may be suitably used for the items to be painted at shop 

and supply of matching paint to site – 

Heat & oil resistant paint (Hot oil proof) / varnish / thermosetting paint for inside surface. For 

external surfaces one coat of Thermo Setting paint or 2 coats of epoxy primer followed by 2 

coats of PU paint. These paints can be either air-dried or stoved.  

The color of the finishing coats shall be dark admiral gray. 

c. Cleaning and Surface Preparation 

After all machining, forming and welding has been completed, all steel work surfaces shall be 

thoroughly cleaned of rust, scale, welding slag or spatter and other contamination prior to any 

painting. 

Steel surfaces shall be prepared by Shot blast cleaning to Grade Sa 2 ½or chemical cleaning 

by Seven Tank process including Phosphating.  

The pressure and volume of the compressed air supply for blast cleaning shall meet the work 

requirements and shall be sufficiently free from water contamination to ensure that the cleaning 

process is not impaired.  

Chipping, scraping and steel wire brushing using manual or power-driven tools cannot remove 

firmly adherent mill-scale and shall only be used where shot blast cleaning is impractical. 

d. Painting Procedure 

All painting shall be carried out in conformity with both Specification and with the paint 

manufacturer’s recommendation. All paints in any one particular system, whether shop or site 

applied, shall originate from one paint manufacturer.  

Particular attention shall be paid to the manufacturer’s instructions on storage, mixing, thinning 

and pot life. The paint shall only be applied under the manufacturer’s recommended condition. 

Minimum and maximum time intervals between coats shall be closely followed.  
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All prepared steel surfaces should be primed before visible re-rusting occurs or within 4 hours, 

whichever is sooner. Chemically treated steel surfaces shall be primed as soon as the surface 

is dry and while the surface is still warm. All threaded areas shall be masked before painting. 

Where the quality of film is impaired by excess film thickness (wrinkling, mud cracking or 

general softness) the supplier shall remove the unsatisfactory paint coating and apply another. 

Where two or more coats of paint are specified, such coatings may or may not be of contrasting 

colours.  

Paint applied to items that are not being painted shall be removed at Supplier’s expense, 

leaving the surface clean, unstained and undamaged.  

e. Damaged Paintwork 

Any damage occurring to any part of a painting scheme shall be made good to the same 

standard of corrosion protection and appearance as that originally employed.  

Any damaged paintwork shall be made good as follows: a. The damaged area, together with an 

area extending 25 mm around its boundary, shall be cleaned down to bare metal. b. A priming 

coat shall be immediately applied, followed by a full paint finish equal to that originally applied 

and extending 50 mm around the perimeter of the original damage. c. The repainted surface 

shall present a smooth surface. This shall be obtained by carefully chamfering the paint edges 

before and after priming. 

f. Dry Film Thickness  

To the maximum extent practicable the coats shall be applied as a continuous film of uniform 

thickness and free of pores. Over spray, skips, runs, sags and drips should be avoided.  

Each coat of paint shall be allowed to harden before the next is applied as per manufacturer’s 

recommendation. The requirements for dry film thickness (DFT) of paint and the materials to be 

used shall be as given below – 

S.N. Paint type Area to be 

painted 

No. of 

coats 

Total Dry film 

thickness (min.) 

1 Liquid paint Epoxy primer Outside 02 30 microns 

2 PU paint (Finish coat) Outside 02 25 microns 

3 Hot oil paint / Varnish Inside 01 35 / 10 microns 

4 Electrostatic dry powder Inside 01 20 microns 
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S.N. Paint type Area to be 

painted 

No. of 

coats 

Total Dry film 

thickness (min.) 

5 PU Paint (Powder Coating) Outside 01 40 microns 

 

5.4.18 Tests 

The painted surface shall be tested for paint thickness by elcometer in line with ASTM D 1186. 

Impact test at 100kg/sq.cm. shall be carried out as per ASTM 2794. 

The painted surface shall pass the Cross-Hatch Adhesion test in line with ASTM D 3359. Salt 

spray test and hardness test on sample shall be carried out as type test as per relevant ASTM 

B117-21 or ASTM D 3363.  

NOTE: Supplier shall guarantee the painting performance requirement for a period of not less 

than 5 years 

All the equipment offered shall be fully type tested by the bidder or his collaborator as per the 

relevant standards including the additional type tests mentioned herein. The type test must 

have been conducted on a transformer of same design. The Bidder shall furnish four sets of 

type test reports not older than 5 years from NABL accredited laboratory along with the offer. 

Offers without type test reports are liable to be treated as non-responsive. 

Special tests other than type and routine tests, as agreed between purchaser and bidder shall 

also be carried out as per the relevant standards.  

a. Routine tests 

a) Ratio and polarity tests 

b) No load current and losses at service voltage and normal frequency 

c) Load losses at rated current and normal frequency 

d) Impedance Voltage test 

e) Resistance of windings cold (at or near the test bed temp.) 

f) Insulation resistance 

g) Induced over voltage withstand test 

h) Separate source voltage withstand test 

i) LT Circuit Breaker coordination test 

j) Oil samples test (one sample / lot) 

k) Air Pressure test on empty tank 

l) Efficiency & regulation tests 
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m) Air pressure test on assembled transformer at 0.35 kg/cm2 for 10 min 

 

b. Type tests to be conducted on one unit 

In addition to the tests mentioned in herein, following tests shall also be conducted – 

a) Temperature rise test for determining the maximum temperature rise after continuous 

full load run. The ambient temperature and time of test should be stated in the test 

certificate. 

b) Impulse voltage test: As per clause no. 13 (with chopped wave) BIL for 11 kV shall be 

95 kV peak. 

c) Short circuit withstand test: Thermal and dynamic ability 

d) Oil samples (Post short circuit & temperature rise test) 

e) Noise level measurement (for reference only) 

f) Permissible flux density and over fluxing withstand test. 

g) Vacuum test  

Bidder shall offer type tested product in line with the specifications. However, the purchaser 

may get the type tests repeated in its presence at an independent NABL accredited laboratory 

on a transformer selected randomly from the lot offered. The cost of type tests shall be borne 

by the purchaser, in case type tests are repeated, in line with rates quoted by the bidder and 

taken into consideration for bid evaluation. 

c. Tests at site 

The purchaser reserves the right to conduct all tests on Transformer after arrival at site and the 

manufacturer shall guarantee test certificate figures under actual service conditions. 

d. Acceptance tests 

The transformers shall be subjected to the following routine/ acceptance test, in line with 

Manufacturing Quality Plan (MQP) approved by the owner, in presence of owner’s 

representative at the place of manufacture before dispatch without any extra charges.  

a) Checking of weights, dimensions, fitting and accessories, tank sheet thickness, oil 

quality 

b) Material, finish and workmanship as per GTP / QA Plan and Contract drawings 

c) Physical verification of core coil assembly and measurement of flux density of one unit 

of each rating, in every inspection, with reference to short circuit test report 

d) Air Pressure test on assembled transformer on 10% samples/lot at a pressure of 0.35 

kg/sq.cm. for 10 minutes. 
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e) Testing of oil sample for BDV & moisture content - 5% samples from assembled 

transformers per lot offered for inspection 

5.4.19 Inspection 

All tests and inspection shall be made at the place of manufacturer unless otherwise specifically 

agreed upon between the manufacturer and the purchaser at the time of purchase. The 

manufacturer shall make available to the inspector, representing the owner, all reasonable 

facilities, without any additional charge to satisfy him that the material offered is in accordance 

with specification.  

The manufacturer shall provide all services to establish and maintain quality of workmanship in 

his works and that of his sub-contractors to ensure the mechanical / electrical performance of 

components, compliance with drawings, identification and acceptability of all materials, parts 

and equipment as per latest quality standards of ISO 9000. 

However, owner or his representative shall have the right to review the inspection reports, 

quality checks and results of manufacturer’s in house inspection department which are not 

customer hold points and the manufacturer shall comply with the remarks made by purchaser 

or his representative on such reviews with regard to further testing, rectification or rejection etc. 

Manufacturer should submit the list of equipment for testing along with latest calibration 

certificates to the purchaser.  

Purchaser shall have every right to appoint a third-party inspection to carry out the inspection 

process. The purchaser has the right to have the test carried out at his own cost by an 

independent agency. Purchaser shall have the right to test 1% of the supply selected either 

from the stores or field to check the quality of the product. In case of any deviation, purchaser 

shall have every right to reject the entire lot or penalize the manufacturer, which may lead to 

blacklisting. 

5.4.20 Performance and Productivity of the Goods 

The transformer no-load and load loss shall not exceed the following prescribed values. If the 

guaranteed no load and load losses exceed the values prescribed below, the Bid shall be 

rejected. 

S.N. Rating No Load Loss at 

rated Voltage (watts) 

Load Loss at rated 

full load current and 

at 75oC (watts) 

1 5 kVA  29 95 
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S.N. Rating No Load Loss at 

rated Voltage (watts) 

Load Loss at rated 

full load current and 

at 75oC (watts) 

2 10 kVA 46 121 

3 16 kVA 58 215 

4 25 kVA 82 295 

When evaluating the individual bid received from various Bidders, the loss of distribution 

transformers shall be capitalized and evaluated Bid Price shall be calculated as below – 

PE = Pb + KL LL + KNL LNL  

where,  

PE = Evaluated price  

Pb = Bid price  

KNL =Value of no-load loss  

KL = Value of load loss  

LL = Guaranteed load losses at rated current 

LNL= Guaranteed no-load losses.  

The Transformer No Load and Load Loss capitalization rate shall be – 

KNL = Value of no-load loss = USD 4,684 / kW 

KL = Value of load loss = USD 618 / kW  

The Bidder shall furnish guaranteed no load and full load loss value at rated full load capacity of 

the transformers along with the bid for all rating of Distribution Transformers. In case of loss 

capitalization, no tolerance shall be permitted for the guaranteed value. Failure to furnish the 

guaranteed No Load and Load of each rating of distribution transformer, the bid shall be 

rejected. 

If the No Load and Load loss distribution transformers as measured during test exceed the 

values guaranteed in the Bid, then for each kilowatt of losses in excess of the losses 

guaranteed, an amount at the rates of twice the rates specified above for no-load losses (i.e.; 

USD 9368.00) and load-losses (i.e.; USD 1236.00) shall be deducted from the Contract Price of 
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the successful Bidder. No tolerance shall be permitted on the quoted guaranteed value while 

applying penalty for exceeded loss value. 

The performance figures quoted on Functional Guarantee of the Proposed Facilities Form 

FUNC shall be guaranteed and shall become a part of the successful Bidder's Contract. The 

Distribution transformers will be rejected, if the measured component loss (individual no load 

and load loss) exceeds the guaranteed value by over 15% or the total losses (no load loss plus 

load loss) exceeds by over 10%. No tolerance shall be permitted on the quoted guaranteed 

value.  

If at any stage it is established that the type test report submitted by the bidder is not 

satisfactory, discrepant or ambiguous, then NEA reserves the right to ask the bidder / supplier 

to conduct the type test on the rating/s of transformers chosen by the NEA in the presence of 

their representative at reputed national/international testing laboratory prior to its mass 

production and/or dispatch. The costs involved in organizing and conducting such tests shall be 

borne by the bidder/supplier. 

5.4.21 Quality Assurance Program 

Along with the Bid the Bidder shall furnish quality assurance program of the manufacturer which 

includes the Quality System and the Quality Plans, which shall include, among others, 

information to meet the following requirement, failing which the Bid shall be liable for rejection. 

i.) The structure of the organization; 

ii.) The duties and responsibilities assigned to staff ensuring quality of works; 

iii.) The system for purchasing, taking delivery and verification of materials; 

iv.) The system for ensuring quality of workmanship; 

v.) The quality assurance arrangement shall conform to relevant requirements of 

ISO9001;  

vi.) Statement giving list of important raw materials, names of manufacturer for the raw 

materials, list of standards according to which the raw materials are tested, list of 

tests normally carried out on raw materials; 

vii.) List of manufacturing facilities available;  

viii.) List of areas in manufacturing process, where stage inspections are normally carried 

out for quality control and details of such tests and inspections; 

List of testing equipment available with the manufacturer for final testing of equipment specified 

and the test plant limitation, if any, vis-à-vis the type, special, acceptance and routine tests 

specified in the relevant standards. 
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5.5 Specification of surge arresters 

5.5.1 Scope 

The surge arresters shall be suitable for use on a three-phase, wye-connected, uni-grounded 

(solid grounding), 11 kV, 50 Hz distribution circuits at an altitude up to 2000 meters, and 

ambient temperatures ranging from -5 deg. C to 45 deg. C. 

The surge arrester housing shall be of polymer type, manufactured using industry recognized 

polymeric material having superior insulating properties necessary for outdoor installations. The 

housing shall display in an indelible manner: Arrester type, voltage rating, and year of 

manufacture.  

The surge arresters shall be of gapless metal-oxide type. It shall have line terminals and ground 

lead terminals accommodating copper or aluminium conductor sizes from 13.3 mm sq. through 

53.49 mm sq. Each arrester shall be provided with nut and wire clamp as the line terminal and 

ground terminal accessory hardware. The surge arresters shall be furnished with necessary 

mounting bracket and accessories necessary for steel channel (100 x 50 x 50 x 6 mm) cross-

arm mounting. It must be manufactured by a company approved to quality standard ISO 9001. 

The ISO 9001 certification number, the name of the authorized approving authority with the 

contact address and telephone and fax numbers shall also be stated. The Bidder shall enclose 

a verified copy of the ISO 9001 certificate with the bid.  

5.5.2 Ratings 

The surge arresters shall have the following characteristics – 

S.N. Particulars Rating 

1 Voltage rating (Ur) 9 kV rms 

2 Nominal system voltage 11 kV rms 

3 Maximum system voltage 12 kV rms 

4 System frequency 50 Hz 

5 Nominal discharge current 10 kA 

6 Creepage distance (terminal to base) 320 mm and as required 

by the altitude of 

installation. 
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S.N. Particulars Rating 

7 Minimum power-frequency withstand – Wet 50 kV rms 

8 Minimum power-frequency withstand – Dry  70 kV rms 

9 Impulse withstand (1.2/50µsec) 95 kV crest 

10 Max discharge (residual) voltage at 10 kA lighting 

impulse 

29 kV crest 

11 Steep current residual voltage 32 kV crest 

12 Pressure relief class B – High current for 0.2s 20 kA 

13 Pressure relief class B – Low current for 0.5s 0.8 kA 

 

5.6 Specification of Drop-out fuse 

5.6.1 Scope 

This Specification covers the manufacture, testing and supply of drop out fuse commonly used 

on the primary side of 11 kV distribution transformers as protective device. 

The drop out fuse shall be suitable for use on three-phase, wye-connected, uni-grounded, 50 

Hz distribution circuits at an altitude up to 2000 meters. The drop out fuse shall be tested in full 

compliance with ANSI C 37.41-1981, ANSI C 37.42 or IEC 60282-2. The drop out fuse shall 

incorporate wet-process glazed porcelain insulators. The insulator shall display in an indelible 

manner: manufacture, type and voltage rating. The fuse holder shall accommodate a non-

expendable cap or an expendable cap determined by interrupting rating. The drop out fuse 

shall be furnished with a galvanized steel-mounting bracket that may be adapted for steel 

channel (100x50x50x6mm) cross arm mounting. The drop out fuse shall have clamp type 

terminals to accept copper or aluminium conductors ranging from 25 sq mm to 150 sq mm. The 

drop out fuse must be manufactured by a company approved to quality standard ISO 9001 

(including design in the scope of registration). The ISO 9001 certification number, name of 

authorized approving authority with contact address, telephone and fax numbers shall also be 

stated. The Bidder shall enclose a verified copy of ISO 9001certificate with the bid. 

5.6.2 Ratings 

Drop out fuse shall have the following electrical characteristics – 
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S. N. Particulars Rating 

1 System voltage 11 kV rms 

2 Design rating 12 kV rms 

3 Minimum power-frequency withstand – Wet and Dry 

To Earth and Between Poles 

28 kV rms 

4 Minimum power-frequency withstand – Wet and Dry 

Across the Isolating Distance of the Fuse Base 

32 kV rms 

5 Impulse withstand 

To Earth and Between Poles 

75 kV crest 

6 Impulse withstand 

Across the Isolating Distance of the Fuse Base 

85 kV crest 

7 Interrupting capacity 10 kA 

8 Creepage distance 320 mm and increase as 

per altitude requirement 

9 Temperature rise limit (copper contacts) 65oC 

10 Temperature rise limit (terminals) 50oC 

11 Fuse holder rating 100 A to 300 A 

5.6.3 Construction details 

The typical constructional details of the drop out fuse are as follows – 

 Copper current path 

 Copper arc shortening rod 

 Bird-proofed one-piece solid porcelain insulator 

 Tinned plated bronze terminals for use with copper or aluminium conductor 

 Two-place locking to prevent side movement of hood, contacts or hooks 

 One-piece stainless-steel channel 

 Stainless steel backup spring to maintain contact pressure 
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 Silver to silver contacts 

 Galvanized steel hooks for load break tool 

 Cast bronze top tube casting and pull ring 

 High strength fiber glass fuse tube coated with ultra violet inhibitor 

 Hot stick hole in trunnion casting for hot stick work 

 Cast bronze lower tube casting 

 Stainless steel fuse link ejector and spring insures proper toggle action 

 Fuse holder toggle latch limits tension of fuse link 

 Cast bronze hinge for corrosion resistance 

 Large nut to fasten fuse link without breaking strands 

The design of drop out fuse shall be such that the fuse holder can be interchanged with those 

of other manufacturers. 

5.6.4 Tests 

Tests shall be performed in accordance with the relevant latest IEC standards supplemented by 

the specific requirements indicated below. In the absence of IEC recommendations, the tests 

must be equivalent at least to the conditions, provisions and definitions of the above-mentioned 

standards. 

The Bidder shall submit, along with the Bid, detail type test reports performed on similar or 

higher rating of drop out fuse. The test shall have been conducted by recognized national or 

international testing lab in accordance with the latest version of IEC or ANSI C 37.41-1981, 

ANSI C 37.42 and it must include following tests – 

 Dielectric tests (rated impulse withstand & rated 1-min power frequency withstand test 

voltages) 

 Temperature rise test 

 Pull out test for embedded components of the fuse base (Mechanical test) 

 Beam strength of porcelain base 

5.7 Specification of Distribution panel board 

5.7.1 Scope 

The panel board shall be pole-mounted and used in conjunction with pole-mounted distribution 

transformers to house moulded case circuit breaker (MCCB) feeding 400/230 Volt circuits. The 

manufacturer of panel boards must have been accredited with ISO 9001 quality certification. 

The panel board shall be rectangular in shape with an entrance door in the front of the panel 

board. The panel board shall be equipped with interior standoffs suitable for mounting MCCB 

and for supporting cables. The panel board will be fixed to the pole by exterior mounting 
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brackets attached to the back of the panel board. Details of these components shall be as 

specified in the following text. The panel board shall be fabricated to prevent ingress of 

moisture due to rainfall and dripping. The panel board shall be provided with means for natural 

ventilation. 

5.7.2 Material 

The panel board case and door shall be fabricated out of steel sheet of minimum 2 mm in 

thickness and pole mounting brackets shall be fabricated out of mild steel flat of 6 mm in 

thickness. The interior standoffs shall be fabricated of steel sheet of sufficient thickness to 

support installed circuit breaker and cables without lateral movements. 

5.7.3 Construction 

The panel board case and all interior and exterior attachment shall be spot-welded. All welding 

shall be of the highest quality. The panel boards shall be formed and welded square and all 

attachments to the interior and exterior surfaces shall be welded square and perpendicular to 

the panel attached. The panel board shall be so constructed as to be water tight from blowing 

of free-falling rain. There shall be no apertures in the panel board case other than those 

provided for the entrance door, cable fittings, or ventilation. The top extension and bottom shall 

be so formed to provide a drip edge and prevent water from flowing on the respective 

undersurfaces. 

All individual pieces of metal shall be edge finished prior to assembly to provide surfaces and 

edges which are free from sharp points and edges. After welding in place, all welds shall be 

finished to smooth condition. 

5.7.4 Panel board front 

The front panel shall be fabricated as a separate piece containing the panel board door and 

doorframe. The front shall be attached to the panel board housing by suitable bolting 

arrangements to provide a watertight and dust tight seal at the perimeter. The door shall be 

equipped with a gasketed removable door, door-handle lock, and suitable hinges. The door and 

panel frame shall be so fabricated to provide an integrated structure which is warp-resistant and 

which will maintain dust-tight and watertight seal. Gasketing material shall be heat-resistant and 

shall retain its resilience over time to precluded degradation of dust-tight and watertight 

properties. The insertable (and removable) door handle shall provide a door a locking function. 

The handle shall be insulated. The door hinge may be continuous type or separate hinge units. 

However, the type of hinge furnished must accommodate, and not degrade, the dust-tight and 

watertight characteristics and must provide adequate door alignment and support over time. 
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5.7.5 MCCB standoffs 

The standoffs shall be shaped and dimensioned to accommodate the MCCBs as required by 

Bid Packages. The standoffs shall be precisely located. 

5.7.6 Cable standoffs 

The cable standoffs shall be properly shaped and dimensioned. The standoff shall have the 

metal edges contoured and smoothed to prevent abrasion of applied cable serving. The 

standoff shall be located within the panel board to make allowance for cable bending radii and 

the location of other components. 

5.7.7 Bus bars 

The neutral and phase bus bars shall consist of copper bus bar insulated from the panel board 

by 600 V porcelain insulators. The copper bus bar shall be of proper size (ampere capacity) 

and properly dimensioned. The bus bars shall be located within the panel board to provide 

adequate clearance for the installation and correct functioning of all items. If it is required to drill 

or penetrate the panel board back to install 600 V insulators, the outside of the panel board 

shall be permanently sealed over the attachment to retain water-tightness. 

5.7.8 Cable entrance fittings & knockouts 

Knockouts for cable entrance fittings (bushings) shall be provided in the bottom of the panel 

board. All necessary cable entrance fittings shall be supplied for proper connection of all circuits 

to fulfil the requirement of the Bid Package. The fittings shall be designed to be suitable for 

exposed cables entering the panel board from below and shall secure the cable with inserts to 

prevent lateral and longitudinal movement of the cables. The fittings shall be threaded multi-

piece construction which when installed securely locks the fittings to the panel board. The 

fittings may be of metal or polymer material. Metal fittings shall be galvanized or plated as 

appropriate. The fitting inserts may be single or multi pieces and shall be of material sufficiently 

elastic and resilient to securely grip the PVC cable sheath without damage. The fitting 

components shall enable capturing of the inserts to preclude insert creep and fallout due to 

clamping pressure. 

5.7.9 Ventilation 

The panel board shall be provided with apertures for natural draft ventilation in the panel board 

bottom and in the top overhang. The ventilation apertures shall be covered with bronze screen 

materials of a mesh sufficiently to preclude passage of small insects. The edges of the bronze 

screening shall be surely fastened to the panel board by means of soldering or epoxy adhesive. 
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The mesh shall be protected during panel board fittings to preclude clogging of mesh openings 

by finished materials. 

5.7.10 Pole mounting bracket 

The panel board shall be provided with two (2) pole mounting brackets. The size of poles will be 

confirmed by the Project before manufacturing. 

5.7.11 Grounding stud 

The panel board shall be provided with a brass grounding stud located in an approved location. 

The grounding stud shall be fitted to the panel board to insure low resistivity and water-

tightness of the installation. The grounding stud shall be complete with pressure washer, lock 

washer and nuts. 

5.7.12 Finish 

After fabrication, the panel board shall be thoroughly cleaned of all dirt, grease, mill scale, and 

weld slag on all interior and exterior surfaces and all surfaces of all component. After thorough 

cleaning of panel board one (1) coat of red oxide metal priming paint and two (2) finish coats of 

paint color shall be thoroughly applied. The paint color shall be of light grey. The finish coats 

shall be of oil based or epoxy paint. Alternatively, powder coating of panel board may also be 

acceptable. The bronzed screen ventilation holes, working surfaces of door hinge and door 

lock, and outside face of grounding stud shall be free from all finishing materials. 
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6 LT LINES 

LT lines are required to connect the end consumer to secondary side of distribution transformers. 

Typically, LT lines are provided to extend 400 volts from distribution transformers located at central 

location of a load center, such as the market square. 

6.1 Major items for LT distribution 

Major items are to be used in LT installation are – 

A. LT AB cables 

B. LT 2 core 10 sq mm service cable 

C. 3 phase whole current energy meters 

D. 1 phase whole current energy meters 

Specifications of each item is discussed in detail in the following sections. 

6.2 Standard specification of LT Aerial Bunched Cables 

This Specification covers the design, manufacture, factory test and supply of 0.6/1 kV cross-linked 

polyethylene (XLPE) insulated with insulated neutral messenger conductor supporting aerial 

bundled conductors (ABC) for use in the construction of 400/230V, 3-phase, 1-neutral, 1-street 

lighting, distribution systems. 

6.2.1 Description  

The cable shall be manufactured and tested in accordance with UK ESI Standard 43-14:"Aerial 

Bundled Conductors XLPE Insulated for LV Overhead Distribution", or BS-7870 (Part V) or latest 

revision thereof or any recognized international standards that ensure at least a substantially equal 

quality to the standards mentioned above. 

The ABC Cable manufacturing company shall have been accredited with ISO 9001:2000 (design 

included) quality certification. The ABC shall be insulated aluminum neutral messenger conductor 

supported type. The conductor shall consist of compact round stranded aluminum wires. The 

conductor shall be insulated by extruded black cross-linked polyethylene (XLPE) material. The 

complete cable shall consist of five insulated conductors stranded together, and the direction of lay 

shall be right-hand. The type of construction shall cause the tensile load to be shared equally 

between conductors. The outer covering of the R phase of the cable shall be embossed with the 

name of the manufacturer, name of the Purchaser " NEA - DSUEP", the cross sections, type of 

insulation followed by "Electric Cable: 600/1100 Volts" at the spacing of 5 meters. Every 2 meters of 

outer covering of the cable shall also be embossed with length of the cable. The phase conductor 

shall be of multi-strand round compact hard drawn aluminum conforming to IEC 61089 with XLPE 

insulation. The detail technical specifications for phase conductor of the ABC are given in the 
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technical data given herein. The lighting conductor shall be of multi-strand round compact hard 

drawn aluminum conforming to IEC 61089 with XLPE insulation. The detail technical specifications 

for lighting conductor of the ABC are given herein. The neutral messenger conductor shall be of 

multi-strand round compact hard drawn aluminum conforming to IEC 61089 with XLPE insulation. 

The detail technical specifications for streetlamp conductor of the ABC is given herein. 

6.2.2 Phase Identification 

The identification of the conductors shall be provided by means of ribbing on the external surface of 

the insulation. R, Y and B phase conductors shall have one, two, and three ribs respectively. Space 

between the ribs in R, Y and B phases shall be 5 mm. Ribs shall be in rounded form. The neutral 

messenger conductor shall be plain without any ribs. 

6.2.3 Testing 

a. Type tests 

The bidder shall submit the type test reports along with the Bid. The report shall be issued by an 

independent accredited testing laboratory. The tests shall comply with relevant IEC Standard or AS 

or UK ESI or NFC standard. The Employer also reserves the right to have tests carried out at his 

own cost by an independent agency, whenever there is a dispute regarding the quality of supply. 

The ABC shall be subjected to the following type tests – 

i. Mechanical strength of the conductors 

ii. Insulation resistance 

iii. Dielectric test 

iv. Impulse voltage withstands 

v. Resistance of each phase of the conductor at 20oC 

vi. Electrical resistance of phase, neutral and streetlamp conductors 

b. Routine tests 

The tests shall be made on the completed cables at the manufacturer's plant in accordance with 

governing standards including following tests – 

i. Verification of diameters of conductor and insulated conductor, and thickness of insulation, 

and so on 

ii. Breaking load test 

iii. High voltage test  

iv. Conductor resistance at 20oC 

v. Dielectric strength 

vi. Insulation resistance 
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6.2.4 Packaging 

Each reel of the conductors furnished shall contain only one (1) length of conductor. All conductors 

shall be furnished on non-returnable seasoned wooden reels or steel suitably protected against 

corrosion. All timber shall be treated to provide protection against rot and insects. Protective 

external lagging of sufficient thickness shall be provided and fitted closely on the reels. Binder 

consisting of steel straps shall be provided over the external laggings. The reel shall be new and 

sufficiently sturdy in construction to withstand ocean shipping, road transport, several loading and 

unloading, storage in tropics, hauling and field erection of conductor without distortion or 

disintegration. The treatment process shall not have deleterious effect on the cable. 

Before dispatch, the ends of the bundled conductors shall be sealed to prevent moisture ingress 

during transportation and storage. Both ends of every length of the assembled bundle shall be 

temporarily bound in such a manner as to prevent cores from separating. All reels shall be legibly 

marked in paint with the following information – 

i. Type of conductor 

ii. Size of conductor 

iii. Voltage 

iv. Length in meters 

v. Net weight of conductor and drum separately 

vi. Direction of rolling 

The standard length of the completed conductor in each reel shall be 0.5 km. 

6.2.5 Quality Assurance Program 

Along with the Bid the Bidder shall furnish quality assurance program of the manufacturer which 

includes the Quality System and the Quality Plans, which shall include, among others, information to 

meet the following requirement, failing which the Bid shall be liable for rejection. 

i. The structure of the organization; 

ii. The duties and responsibilities assigned to staff ensuring quality of works; 

iii. The system for purchasing, taking delivery and verification of materials; 

iv. The system for ensuring quality of workmanship; 

v. The quality assurance arrangement shall conform to relevant requirements of ISO 9001;  

vi. Statement giving list of important raw materials, names of manufacturer for the raw 

materials, list of standards according to which the raw materials are tested, list of tests 

normally carried out on raw materials; 

vii. List of manufacturing facilities available;  
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viii. List of areas in manufacturing process, where stage inspections are normally carried out for 

quality control and details of such tests and inspections; 

List of testing equipment available with the manufacturer for final testing of equipment specified and 

the test plant limitation, if any, vis-à-vis the type, special, acceptance and routine tests specified in 

the relevant standards. 
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6.3 Specification of LT XLPE power cables 

6.3.1 Scope 

The specification covers design, manufacturing, testing, packing, supply & delivery of 1100 volts 

grade, LT Cable, multiple core, Cross linked Polyethylene (XLPE), FRLS, insulated, PVC sheathed, 

armoured power cables for effectively earthed systems. 

6.3.2 Sizes 

i. Single Core – 10, 16, 35, 50, 95, 120, 150, 185, 240, 300, 400, 500 & 630 mm2 

ii. Two Core – 10, 16, 35, 50, 95, 120, 150, 185, 240, 300, 400, 500 & 630 mm2 

iii. Three Core - 16, 35, 50, 95, 120, 150, 185, 240, 300, 400, 500 & 630 mm2 

iv. Three and half core - 35, 50, 95, 120, 150, 185,240, 300, 400, 500 & 630 mm2 

v.  Four Core - 35, 50, 95, 120, 150, 185, 240, 300, 400, 500 & 630 mm2 

6.3.3 Standards 

BS-5468 Cross-linked polyethylene insulation of electric cables 

IEC-60540 Test methods for insulations and sheaths of electric cables 

IEC-60228/3-2004 Conductor for insulated cables 

IEC-60502-1/2004 Power cables with extruded insulation and their accessories for 

rated voltages from 1kV(Um=1.2kV),up to 30kV(Um=36kV)-Part 

1:Cables for rated voltages of 1kV (Um=1,2kV) and 

3kVIUm=3.6kVl 

ASTM G53/DIN 56687 UV testing of XLPE insulation 

6.3.4 Design, construction and technical parameters 

a. General 

All materials used in manufacturing of cable shall be new, unused and of finest quality. All materials 

should comply with the requirements I tests as per applicable IEC specification, and any other 

relevant International standards. 

b. Conductor 

The conductor of the cable shall be made from high conductivity, Electrolytic H4 Grade, stranded 

aluminum to form compacted and circular /shaped conductor having resistance within limits as 

specified in relevant IEC or equivalent with latest amendments.  
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Before stranding, the conductor shall be circular in cross section, uniform in quality, solid, smooth 

and free from scale, sharp edges and other defects. Conductor shall conform to the standards for 

permissible number of joints in any one of the single wires forming every complete length of 

conductor, for location of joints in same layer of conductors and for method of making such joints. 

No joint shall be made in any conductor after it is stranded. 

c. Insulation 

The insulation shall be suitable for LT system voltage and the insulating material shall be cross 

linked Poly Ethylene (XLPE), and applied by extrusion process as per IEC and its latest 

amendments. The insulating material shall have excellent electrical properties with regard to 

resistivity, dielectric constant and loss factor and shall have high tensile strength and resistance to 

abrasion. This shall not deteriorate at elevated temperatures or when immersed in water. The 

insulation shall be preferably fire resistant and resistant to chemicals like acids, alkalis, oils and 

ozone.  

The insulation properties shall be stable under thermal conditions arising out of continuous 

operation at conductor temperature of 90°C rising momentarily to 250°C under short circuit 

conditions. It shall be free from any foreign material or porosity visible to the unaided eye. The 

insulation shall be so applied that it fits closely on the conductor and it shall be possible to remove it 

without damaging the conductor. The average thickness of insulation shall not be less than the 

nominal value as specified in relevant IEC with latest amendments. 

Tolerance on insulation thickness shall be as per relevant IEC. The insulation shall withstand 

mechanical and thermal stress under both steady state and transient operating conditions. 

d. Core identification (for multiple core cables) 

Individual core of multi-core cables shall be colour coded and/or numbered for proper identification. 

All cores insulation shall be black colored. For cores identifications, a XLPE colored line (1mm width 

X 0.5 mm height) shall be extruded over the insulation.  

 Red line shall represent - R phase 

 Yellow line shall represent - Y phase 

 Blue line shall represent - B phase 

 For Neutral: as core already black, extruded line not required over the insulation.  

In 2 core cables, phase core shall be red colored extruded line. The manufacture's name along with 

the order no. shall be printed (noncontact type) on the outer sheath. 

e. Fillers and Laying up of cores (for multiple core cables) 

In multi core cables, the cores shall be laid together with a suitable right hand lay. The interstices 

shall be filled with non-hygroscopic material. Further, the compounds used with fillers shall be such 
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as to have no deleterious effect on other components of the cable and to be stable at cable 

temperatures. 

f. Inner sheath (common covering) 

The laid-up cores shall be provided with inner sheath applied by extrusion process. It shall be 

ensured that the shape is as circular as possible. It shall be applied to fit closely on to the laid-up 

cores and shall be possible to remove easily without causing any damage to the underlying 

insulated cores. The thickness of the inner sheath shall be as per relevant IEC. No tolerance on the 

negative side shall be acceptable. 

g. Armoring 

The armour of cables shall consist of either galvanized round steel wires or galvanized steel strips. 

The armoring shall be applied such that the minimum area of coverage shall be 90 % and the gap 

between any two armour strips/ wire shall not be more than the width of strip/ diameter of armour 

wire. The galvanized steel strips/wire shall comply with the requirements of IEC with latest 

amendments. In case of Single core cable armouring shall be of Non-magnetic material with 

dimensions of the galvanized steel strip/wire shall be as per relevant IEC with latest amendments. 

No tolerance on the negative side shall be acceptable. The direction of lay of the armour shall be left 

hand. When one or more layers of proofed plastic tape are applied over the laid-up cores as a 

binder, the thickness of such tapes shall not be construed as part of the extruded inner sheath.  

The dimensions of armour round wires shall be as per IEC 60502. The joints in armour wire shall be 

made by brazing or welding and the surface irregularities shall be removed. A joint in any wire shall 

be at least 300mm from the nearest joint in any other armour wire in the completed cable. The 

single core cable shall not have any GI wire armour. 

h. Outer Sheath 

The outer sheath shall consist of extruded tough outer sheath of PVC compound insulation over the 

armouring. The colour of the outer sheath shall be black. The outer sheath shall be applied by 

extrusion process, it shall be tightly applied – 

i. Over the insulation ·in case of un-armoured single core cables 

ii. Over the armouring in case of armoured cables 

6.3.5 Operation 

Cable shall be suitable for operation under voltage and frequency variation as per Latest Indian 

Electricity rule Cable shall be suitable for laying in air, in duct or buried underground directly or 

through trenchless boring Cable shall have heat & moisture resistance properties. These shall be of 

type & design with proven record on distribution network service 
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6.3.6 Tests 

a. Type tests 

All the cable types and sizes i.e., items offered should have been fully type tested as per IEC with 

amendments at any internationally accredited third-party testing lab. The bidder shall furnish one set 

of authenticated copy of type test reports along with the offer. These type tests must have been 

conducted within last five years prior' to date of Bid opening. For any change between design/type 

of already type tested and the design I type offered against this specification, the purchaser 

reserves the right to demand repetition of type tests without any extra cost. For each type and size, 

the type test shall be got carried out independently.  

The purchaser also reserves the right to have tests carried out at his own cost from an independent 

agency, whenever there is a dispute regarding the quality of supply.  

The type test certificates type tests as per IEC shall be furnished invariably with the offer. 

a) Tests on conductor 

 Tensile test 

 Wrapping test 

 Resistance test 

b) Tests for armouring strips I wires 

c) Tests for thickness of insulation (eccentricity) and sheath 

d) Physical tests for insulation 

 Tensile strength and elongation at break 

 Ageing in air oven 

 Hot set 

 Shrinkage test 

 Water absorption test (gravimetric) 

e) Physical tests for outer sheath 

 Tensile strength and elongation at break 

 Ageing in air oven 

 Shrinkage test 

 Hot deformation 

 Loss of mass in air oven 

 Heat shock 
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 Thermal stability 

 Carbon black content of polythene sheath 

f) Insulation resistance test (volume resistivity) 

g) High voltage test 

h) Flammability test 

i) FRLS Tests – 

The following FRLS tests are to be conducted as per the referred standard 

 HCL gas evolution test (IEC - 754.1) 

 Oxygen Index (ASTM-D-2863) 

 Temperature Index (ASTM-D-2863) 

 Smoke density test (ASTM-D-2863) 

 Flammability test (IEC-332. 1) 

 Swedish Chimney test (SS-424 14 75) 

 Ladder Test (IEEE-383) 

b. Special instructions 

The first lot offered shall not be less than 10% of ordered quantity of each size of LT XLPE 

ARMORED CABLE. One sample from the 1st Lot of LT XLPE ARMORED Cable of each size as 

received in purchaser's store shall be selected and sealed by the inspecting officer nominated by 

purchasers for getting it type tested at any internationally accredited testing laboratory. The charges 

incurred towards type test of the material received in NEA stores shall be borne by supplier. 

In case sample from first lot fails then – 

a) Supplier shall have to replace the full quantity of the respective inspected lot supplied to 

various stores and lying unused at stores 

b) Sample from next lot shall be selected again for type test. All test charges incurred towards 

type test of the material for second time shall be borne by the supplier. In case sample again 

fails in the type test then further supplies shall not be accepted.  

c. Factory acceptance tests 

The acceptance tests shall be carried out as per IEC on the selected samples – 

a) Tensile test (for aluminum) 

b) Wrapping test (for aluminum) 

c) Conductor resistance test 
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d) Test for thickness of insulation and sheath  

e) Hot set test for insulation 

f) Tensile strength and elongation at break test for insulation and sheath 

g) High voltage test 

h) Insulation resistance (volume resistivity) test 

All the acceptance tests shall be carried out by the Contractor, in the presence of purchaser's 

representative at the works. The firm shall give at least 15 days advance notice to the purchaser to 

enable him to depute the engineer for witnessing the tests. The test certificates for acceptance tests 

witnessed by inspecting officer / engineer shall be submitted for approval before dispatch of 

material. 

d. Routine tests 

The following shall constitute the routine tests. The Inspector may also inspect the routine tests at 

the time of inspection 

a) Conductor resistance test 

b) High-voltage test for 5 minutes 

6.3.7 Quality Assurance Program 

Along with the Bid the Bidder shall furnish quality assurance program of the manufacturer which 

includes the Quality System and the Quality Plans, which shall include, among others, information to 

meet the following requirement, failing which the Bid shall be liable for rejection. 

i. The structure of the organization; 

ii. The duties and responsibilities assigned to staff ensuring quality of works; 

iii. The system for purchasing, taking delivery and verification of materials; 

iv. The system for ensuring quality of workmanship; 

v. The quality assurance arrangement shall conform to relevant requirements of ISO9001;  

vi. Statement giving list of important raw materials, names of manufacturer for the raw 

materials, list of standards according to which the raw materials are tested, list of tests 

normally carried out on raw materials; 

vii. List of manufacturing facilities available;  

viii. List of areas in manufacturing process, where stage inspections are normally carried out 

for quality control and details of such tests and inspections; 

List of testing equipment available with the manufacturer for final testing of equipment specified and 

the test plant limitation, if any, vis-à-vis the type, special, acceptance and routine tests specified in 

the relevant standards. 
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6.3.8 Identification mark 

The outer sheath of the cable shall bear following identification parameters embossed at intervals of 

length of one meter of cable, throughout the cable – 

i. Name of manufacturer 

ii. Year of manufacture 

iii. Voltage grade 

iv. Size of cable 

v. Cable code 

vi. Name of purchaser "NEA-DSUEP" 

vii. Successive length 

viii. Marking for FRLS cable 

6.3.9 Packing and forwarding 

The cable shall be wound on non-returnable wooden drums as per IEC and packed in drums 

suitable for vertical I horizontal transport, as the case may be and shall be suitable to withstand 

rough handling during transport and outer storage. The outer surface of the drum shall be painted 

with white aluminum paint. Similarly, the inside surface of drum shall have the protective layer of 

varnish / paint. 

The wooden drums shall be reinforced with steel bends and strips for better protection.  

a. Length 

The cable shall be supplied in standard drum length as per detail below – 

Size (sq.mm) 1C (meter) 2C (meter) 3C (meter) 3.5C & 4C 

(meter) 

0 – 16 2000 1500 1000 1000 

Above 16 up to 50 1500 1000 1000 1000 

Above 50 up to 150 1000 750 750 750 

Above 150 up to 300 750 500 500 500 

Above 300 500 300 300 300 

The ends of the cable shall be sealed by means of non- hygroscopic heat shrinkable sealing 

material. 

The following information be stenciled on the drum with either water proof ink or oil paint – 

i. Reference of IEC standard 
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ii. Manufacturer's name or trademark 

iii. Type of cable and voltage grade 

iv. No. of cores 

v. Nominal cross-sectional area of conductor 

vi. Cable code 

vii. Length of cable on the drum 

viii. Gross weight 

ix. Direction of rotation of drum (by means of an arrow) 

x. Position of outer end of cable 

xi. Year of manufacture 

xii. Reference of Tender No. I P.O. No. date 

xiii. Property of "NEA-DSUEP" 

xiv. Name of consignee and the destination 

The firm shall be responsible for any damage to the cables during transit due to improper and 

inadequate packing. Wherever necessary, proper arrangement for lifting, such as lifting hooks, shall 

be provided. Any cable found short inside the packing cases shall be supplied by the supplier, 

without any extra cost. 

Each consignment shall be accompanied by a detailed packing list, containing the following 

information – 

i. Name of consignee 

ii. Details of consignment 

iii. Destination 

iv. Total weight of consignment 

v. Handling and unpacking instruction 

vi. Bill of materials, indicating contents of each package 

6.3.10 Inspection 

The inspection may be carried out by the purchaser at any stage of manufacture. The successful 

bidder shall grant free access to the purchaser's representative at reasonable time, when the work 

is in progress.  

Inspection and acceptance, of any cables under this specification by the purchaser, shall not relieve 

the supplier of his obligation of supplying cable in accordance with the specification and shall not 

prevent subsequent rejection, if the cables are not found as per the technical specifications. 

The supplier shall keep the purchaser informed in advance about the programme of manufacturing 

of cables so that arrangement can be made for inspection. 

The purchaser reserves the right to insist for witnessing the acceptance / routine tests of the bought-

out items. 
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At least 5% of total numbers of drums subject to minimum of 2 in each lot put up for inspection shall 

be selected at random to ascertain the length/workmanship of cable by the following method – 

At the work of the manufacture, the cable shall be transferred from one drum to another for checking 

any manufacturing defects in the cable drum selected for conducting acceptance tests, at the same 

time measuring its length with the help of pulley & cyclometer graduated in presence of inspector. 

The difference in the measured length thus obtained from the declared length by the supplier in the 

packing list shall be applied to all the drums if the cable is found short during checking the sample 

lot (s).  

The supplier shall present the latest Calibration Certificate(s) of testing instruments / equipment to 

be used for the testing of the material covered in the Purchase Order to the authorized inspecting 

officer / inspecting agency of the purchaser. The testing instruments I meters /apparatus etc. should 

be got calibrated by the supplier from time to time from an independent testing laboratory I house 

having valid accreditation from National Accreditation Board for testing and calibrating laboratories 

for the testing equipment or from original manufacturers having traceability to NABL /NPL. The 

calibration certificate(s) should not in any case be older than one year at the time of presenting the 

same to the inspecting officer I inspecting agency of the purchaser. The testing instruments I 

equipment should be duly sealed by the Calibrating Agency and mention thereof shall be indicated 

in the calibration certificate(s). 

6.3.11 Documentation 

The bidder shall furnish following documents along with his offer –  

 Sectional view, showing the General constructional feature with conductor / conductor 

screen / insulation / armoring / inner and outer sheath etc.  

 Drawing of cable drums with details of material dimension and paint etc.  

 All the required type test reports 

 Literature, pamphlets for the supplied items 

6.3.12 Technical particulars 

400V Single Core., two core, three Core, 3. 5 core and four core, XLPE insulated Armoured Power 

Cables with aluminium conductor for earthed systems – 

a. Continuous current rating 

Nominal cross-

sectional area 

of conductor 

(sq. mm) 

Continuous current rating for 

Three core (Amp) 

Continuous current rating for 

single core (Amp) 

Continuous current rating for two 

core cables (Amp) 

In ground In air In ground In air In ground In air 

10 57 53 59 57 57 53 
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Nominal cross-

sectional area 

of conductor 

(sq. mm) 

Continuous current rating for 

Three core (Amp) 

Continuous current rating for 

single core (Amp) 

Continuous current rating for two 

core cables (Amp) 

16 78 70 76 73 78 70 

35 116 117 117 140 116 117 

50 140 140 138 170 140 140 

95 200 221 204 255 200 221 

120 225 258 230 300 225 258 

150 255 294 265 342 255 294 

185 285 339 295 335 285 335 

240 325 402 340 450 325 402 

300 370 460 390 519 370 461 

400 435 542 450 605 435 542 

500 481 624 500 700 481 624 

630 537 723 555 809 537 723 

 

Nominal cross-

sectional area of 

conductor (sq. mm) 

Continuous current rating for 3.5 core (Amp) Continuous current rating for two core cables 

(Amp) 

In ground In air In ground In air 

35 116 117 116 117 

50 140 140 140 140 

95 200 221 200 221 

120 225 258 225 258 

150 255 294 255 294 

185 285 339 285 339 

240 325 402 325 402 

300 370 461 370 460 

400 435 542 435 542 

500 481 624 481 624 
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Nominal cross-

sectional area of 

conductor (sq. mm) 

Continuous current rating for 3.5 core (Amp) Continuous current rating for two core cables 

(Amp) 

630 537 723 537 723 

 Depth of laying: 900 mm 

 Ambient Air temp: 40oC 

 Ground Temp: 30oC 

 Thermal resistivity of soil: 150 deg. C cm/w 

 While designing overall system suitable derating factor shall be take into account as per the site 

condition 

 

b. Single core armoured cables - dimensional details 

Nominal area of conductor (sq.mm) Nominal thickness of insulation (mm) Minimum thickness of outer sheath 

(mm) 

35 1.2 1.24 

50 1.3 1.24 

95 1.4 1.40 

120 1.5 1.40 

150 1.7 1.40 

185 1.9 1.40 

240 2.0 1.40 

300 2.2 1.56 

400 2.4 1.56 

500 2.6 1.56 

630 2.8 1.72 

c. Two core armoured cables - dimensional details 

Nominal area of conductor 

(sq.mm) 

Nominal thickness of 

insulation (mm) 

Minimum thickness of 

inner sheath (mm) 

Minimum thickness of outer 

sheath (mm) 

10 0.70 0.3 1.24 

16 0.70 0.3 1.40 
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Nominal area of conductor 

(sq.mm) 

Nominal thickness of 

insulation (mm) 

Minimum thickness of 

inner sheath (mm) 

Minimum thickness of outer 

sheath (mm) 

35 0.90 0.3 1.40 

50 1.00 0.3 1.40 

95 1.10 0.4 1.56 

120 1.20 0.4 1.56 

150 1.40 0.5 1.72 

185 1.60 0.5 1.88 

240 1.70 0.5 2,04 

300 1.80 0.6 2.20 

400 2.00 0.7 2.36 

500 2.20 0.7 2.68 

630 2.40 0.7 2.84 

d. Three core armoured cables - dimensional details 

Nominal area of conductor 

(sq.mm) 

Nominal thickness of 

insulation (mm) 

Minimum thickness of 

inner sheath (mm) 

Minimum thickness of outer 

sheath (mm) 

35 0.90 0.3 1.40 

50 1.00 0.3 1.40 

95 1.10 0.4 1.56 

120 1.20 0.4 1.56 

150 1.40 0.5 1.72 

185 1.60 0.5 1.88 

240 1.70 0.6 2,20 

300 1.80 0.6 2.20 

400 2.00 0.7 2.52 

500 2.20 0.7 2.68 

630 2.40 0.7 2.84 
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e. Three and Half core armoured cables 

Nominal area of conductor 

(sq.mm) 

Nominal thickness of 

insulation (mm) 

Minimum thickness of 

inner sheath (mm) 

Minimum thickness of outer 

sheath (mm) 

35 0.90 0.3 1.40 

50 1.00 0.3 1.40 

95 1.10 0.4 1.56 

120 1.20 0.4 1.72 

150 1.40 0.5 1.72 

185 1.60 0.5 1.88 

240 1.70 0.6 2,20 

300 1.80 0.6 2.20 

400 2.00 0.7 2.52 

500 2.20 0.7 2.68 

630 2.40 0.7 3.00 

f. Four core armoured cables 

Nominal area of conductor 

(sq.mm) 

Nominal thickness of 

insulation (mm) 

Minimum thickness of 

inner sheath (mm) 

Minimum thickness of outer 

sheath (mm) 

16 0.70 0.3 1.40 

25 0.90 0.3 1.40 

35 0.90 0.3 1.40 

50 1.00 0.3 1.40 

95 1.10 0.4 1.56 

120 1.20 0.5 1.72 

150 1.40 0.5 1.88 

185 1.60 0.5 2.04 

240 1.70 0.6 2.36 

300 1.80 0.7 2.36 

400 2.00 0.7 2.68 
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Nominal area of conductor 

(sq.mm) 

Nominal thickness of 

insulation (mm) 

Minimum thickness of 

inner sheath (mm) 

Minimum thickness of outer 

sheath (mm) 

500 2.20 0.7 2.84 

630 2.40 0.7 3.00 

g. Conductor resistance and Short Circuit Current Carrying Capacity (common for 1C 

and 3C& 3.5C) 

Nominal area of conductor (sq.mm) Maximum DC resistance at 20oC 

(Ohms/ km) 

Short Circuit current for conductor (kA/ 

sec) 

35 1.2000 2.35 

35 0.8680 3.29 

50 0.6410 4.70 

95 0.3200 8.93 

120 0.2530 11.28 

150 0.2060 14.10 

185 0.1640 17.39 

240 0.1250 22.56 

300 0.1000 28.20 

400 0.0778 37.60 

500 0.0605 47.00 

630 0.0469 59.22 

h. General requirements 

S.N. Description Unit Requirement 

1 Voltage grade  1.1 kV 

2 System Voltage  415 V 

3 Type of cable  Aluminium conductor, XLPE insulated, PVC inner 

sheath, Round GI wire · armored cables and PVC outer 

sheathed cables 

4 Material of conductor  Stranded compacted circular Aluminium conductor 
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S.N. Description Unit Requirement 

5 Conductor  H2 / H4 grade Aluminum conductor 

6 Insulation  XLPE insulation 

7 Inner sheath  PVC Compound Type ST2 

8 Armour  Galvanized steel wire 

9 Outer sheath  PVC Compound Type ST2 

10 Standard length of cable drum with tolerance M 500 ± 5 % 

 

A Size of cable sq mm 2C 10 2 C 16 2C 25 2C 50 

1 Conductor      

a No. of cores Nos. 2 2 2 2 

b Maximum DC resistance of conductor at 20°C Ω / km 3.080 1.910 1.200 0.641 

c Short circuit capacity for one second kA 0.94 1.50 2.35 4.70 

d Continuous current rating at 40oC Amp 67 88 117 176 

e Minimum number of wires in the conductor Nos. 7 6 6 6 

f Shape of conductor  Non-

compacted 

Stranded Compacted Circular or shaped 

2 Insulation  2C 10 2 C 16 2C 25 2C 50 

a Nominal thickness mm 0.7 0.7 0.9 1.0 

b Minimum thickness mm 0.55 0.55 0.75 0.80 

3 Inner sheath  2C 10 2 C 16 2C 25 2C 50 

a Type  Pressurized Extruded 

b Minimum thickness (at any point) mm 0.3 0.3 0.3 0.3 

4 Armour      

a Type of armour  GI wire 

b Nominal diameter mm 1.4 1.4 1.6 1.6 

c Tolerance mm ± 0.040 ± 0.045 ± 0.045 ± 0.045 
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A Size of cable sq mm 2C 10 2 C 16 2C 25 2C 50 

d No. of wires Nos. Total numbers shall be such that these are closely laid 

over inner sheath with a gap of less than the diameter of 

single wire in between the interstices 

e Type of Zinc coating  Medium Medium Medium Medium 

f Mass of Zinc coating gtm 95 95 95 95 

g Number of dips  1 dip in 1 minute 

5 Outer Sheath      

a Minimum thickness (at any point) Mm 1.24 1.40 1.40 1.40 

 

B Size of cable sq.mm 4Cx25 4Cx50 4Cx95 4Cx150 4Cx300 

1 Conductor       

a No. of cores Nos. 4 4 4 4 4 

b Maximum DC resistance of conductor Ohm 1.200 0.641 0.320 0.206 0.100 

c Short circuit capacity for one second kA 2.35 4.70 8.93 14.1 28.2 

d Continuous current rating at 40oC Amp 96 142 221 292 455 

e Minimum number of wires in the conductor Nos. 6 6 15 15 30 

f Shape of conductor  Stranded compacted circular 

2 Insulation       

a Nominal thickness mm 0.9 1.0 1.1 1.4 1.8 

b Minimum thickness (at any point of 

measurement) 

mm 0.75 0.80 0.90 1.20 1.55 

3 Inner sheath       

a Type  Extruded 

b Minimum thickness (at any point of 

measurement) 

mm 0.3 0.3 0.4 0.5 0.7 

4 Armour       

a Type of armour  GI wire 

b Nominal Diameter mm 1.60 1.60 2.00 2.50 3.15 
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B Size of cable sq.mm 4Cx25 4Cx50 4Cx95 4Cx150 4Cx300 

c Tolerance mm ±0.045 ±0.045 ±0.050 ±0.065 ±0.080 

d Type of Zinc coating  Medium Medium Medium Medium Medium 

e Mass of Zinc coating g/m 95 95 105 110 120 

5 Outer Sheath       

a Minimum thickness (at any point of 

measurement) 

mm 1.40 1.56 1.72 2.04 2.52 

6.4 Standard specification of Hardware for LT Aerial Bunched Cables 

The Specification covers the design, manufacture, testing before dispatch, supply and delivery of 

hardware and accessories of 1100 V Aerial Bundled Conductors (ABC) having XLPE insulated, 

stranded compact circular aluminium conductors twisted over an XLPE insulated aluminium alloy 

Neutral cum messenger wire for use as overhead distribution feeders suitable for use on 3-phase 

AC System conforming to IS-14255/1995 with up to date amendments (or equivalent standard). 

6.4.1 Standards 

The design, performance and test requirements shall confirm to this specification and the following 

standards. However, in case of any conflict, the requirements of this specification shall prevail. 

a. NFC 33-040 Suspension Equipment 

b. NFC 33-041 Anchoring Devices 

c. NFC 33-003 Corrosion Resistance 

d. NFC 20-540 Climatic Ageing 

e. NFC 33-004 Electrical Ageing Test 

The material shall also be compatible with the cables of sizes & dimensions as defined in the Cable 

Specifications for the cables with which they are intended to be used, and this specification. 

For all accessories, the qualification test shall be carried out in an internationally recognized ISO/IEC 

17025 certified independent test laboratory accredited to ILAC/IAF and scope of accreditation 

certificate for the respective standard needs to be submitted along with the tender for technical 

evaluation. 

6.4.2 Description 

The specifications mentioned below are indicative. Bidder shall furnish the dimensional details for 

each accessory supported by brochures, manuals etc. of its standard product. 
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a. Suspension Assembly for Insulated Neutral cum Messenger (SA) 

i. General 

It is required for supporting a length of ABC at an intermediate pole in a length, with small angle of 

deviation. 

It shall consist of one suspension clamp, one aluminium alloy pole bracket, stainless steel strap of 

1.5 m with two buckles for 50% of SA and 16 mm galvanized steel bolt for remaining SA for fixing 

the pole brackets. 

ii. Technical Requirement 

The clamp should be designed to hang L.T. AB cable with insulated neutral messengers. The 

neutral messengers should be fixed by an adjustable grip device. A movable link should allow 

longitudinal and transversal movement of the clamp body. 

­ No losable part in the process of clamping arrangement. 

­ The clamp should conform to the standard NFC 33040 or equivalent I.S., if any. 

­ The clamp and the link made of Polymer should provide an additional insulation between the 

cable and the pole. 

­ The clamps and movable links should be made of weather and UV resistant glass fiber 

reinforced polymer. 

­ Clamps should be fixed with pole by eye hook / bracket. Bracket should be made of 

corrosion resistant aluminium alloy. 

­ Ultimate tensile strength of the clamp should not be less than 15 KN for 70-95 sq.mm 

insulated messenger wire and 12 KN for 25-50 sq.mm insulated messenger wire. 

Suspension Assembly is used for supporting an ABC by installation on the messenger at an 

intermediate point of support such as a pole. It can accommodate small angles of deviation up to 

30°. 

Each Suspension Assembly shall consist of: 

­ One number Suspension Bracket. 

­ One number moveable (articulated) connecting link. 

­ One number Suspension Clamp. 

Suspension Assemblies shall be supplied in sets to ensure compatibility of the materials against 

corrosion or wear of rotating/moving parts. 

iii. Suspension Bracket of SA 
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­ The Suspension Bracket shall be made from single piece aluminium alloy suitable for 

attachment to a pole by either. 

 16 mm galvanized steel bolt(s).  

 Two stainless steel straps of 20 x 0.7 mm.  

­ The Suspension Bracket shall be provided with an upper bulge to prevent the clamp from 

turning over on the Bracket for more than 45° from the horizontal or to within less than 60 

mm from the pole / fixing structure. 

­ The Suspension Bracket should be so designed to ensure that the articulated link cannot slip 

out of it. 

­ Suspension Brackets shall be designed to withstand a load applied at the anchoring point of 

the movable link as per table below without deformation of more than 10 mm or breakdown 

at 33O below horizontal (there should be no longitudinal component of load parallel to the 

plane of fixing). 

Conductor Size 
Normal rating (kg) Load (N) 

Sq.mm. Diameter (mm) 

25-50 8-11 1,500 12,000 

70-95 13-17 2,000 15,000 

iv. Movable (Articulated) Link of SA 

­ Movable Links are used between the Suspension Bracket and Suspension Clamp to allow a 

degree of movement and flexibility between the two. 

­ Moveable Links should be made fully of insulating type of mechanical and weather resistant 

thermoplastic. A metallic wear resistant ring should however be fitted at point of contact 

between the Suspension Bracket and the movable link. 

­ The Movable link should be unloosably fitted to the Bracket and the Clamp. 

v. Suspension Clamp of SA 

­ Suspension Clamps are used for locking the messenger of the ABC bundle without 

damaging the insulation or allowing the messenger to become dismounted from the fitting. 

­ The Suspension Clamp shall accommodate messenger wires from 25 to 95 sq.mm. 

­ The Suspension Clamp shall be made fully of insulating type of mechanically strong and 

weather resistant plastic 

­ Bolts should not be used for clamping / locking the messenger in the Clamp. 

­ There shall be no losable parts in the Suspension clamp. 
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­ The Suspension Clamp should be unloosably fitted to the rest of the Suspension Assembly. 

vi. Drawing 

The bidder shall furnish along with the bid the outline drawing of the assemblies 

together with hardware fittings all complete. The General Arrangement Diagrams and 

Drawings are provided in Annexure – III. 

vii. Marking 

Each clamp shall be legibly and indelibly marked to show the following.  

i. Name & Trade mark of the manufacturer  

ii. Month & Year of manufacturing 

iii. Minimum Failing Load (in kN)  

iv. “Contract No” marking 

viii. Testing Requirements 

After the mass production, the Type Test and Acceptance Test as per the relevant 

standards shall be carried out from an internationally recognized ISO/IEC 17025 

certified independent test laboratory accredited to ILAC/IAF 

The following tests as per NFC 33 041 are intended to establish performance 

Characteristics of Suspension Assembly and categorized: 

S. No. Test Type Test Acceptance 

Test 

Routine 

Test 

1 Visual    

2 Dimensional    

3 Mechanical and Slip Strength Test    

4 Mechanical Strength of Bracket & SS Strap with Buckle    

5 Voltage Test    

6 Corrosion Test    

7 Climatic Ageing Test    

8 Endurance Test under Thermal & Mechanical Stresses    

 

b. Anchoring Assembly for Insulated Neutral cum Messenger (AA) 

i. General 
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It is used for fitting onto a pole for anchoring the end of a length of ABC, or for a major 

change in direction. 

It shall consist of one wedge type anchoring clamp, one aluminium alloy pole bracket, 

stainless steel strap of 1.5 m with two buckles for 50% of AA and 16 mm galvanized 

steel bolt(s) for remaining AA for fixing the pole brackets. 

ii. Technical Requirement 

I. The clamps should be designed to Anchor LT-AB cable with insulated 

messenger. The clamp should consist of an Aluminium alloy corrosion resistant 

castled body, bail of stainless steel and self-adjusting plastic wedges which shall 

anchor/hold the neutral messenger without damaging the insulation. 

a. No loosable part in the process of clamping arrangement 

b. The clamp should conform to the standard NFC 33041 and 33042. 

c. The clamp body should be made of corrosion resistant Aluminium alloy, bail 

should be of stainless steel and wedges should be weather and UV resistant 

polymer. 

d. Ultimate tensile strength of the clamp should not be less than 20 KN for 70-

95 sq.mm insulated messenger wire and 12 KN for 25-50 sq.mm insulated 

messenger wire. 

II. Anchoring assemblies are used to firmly attach the messenger of ABC to a 

support and transmit the mechanical tension. 

a. at the end of a run or to the supporting structures 

b. at a major change in direction. 

III. Each Anchoring Assembly shall include. 

a. One number tension bracket. 

b. One number wedge type tension clamp 

c. Flexible Rope for fixing tension clamp to bracket. 

IV. Anchoring assemblies shall be supplied in sets to ensure compatibility of the 

materials against corrosion or wear of moving parts. 

V. Tension Bracket of AA 

The tension bracket shall be made out of a single piece of Aluminium alloy suitable for attachment 

to a pole either by 

­ 16 mm galvanized steel bolt (s).  

­ Two stainless Steel straps of 20 x 0.7 mm. 
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The tension bracket should be designed to ensure the Flexible rope cannot slip out at any angle. 

The tension bracket should be rated and tested for the loads specified in table below. The load shall 

be applied at an angle of 45° from the normal to the surface of mounting of the bracket. 

Conductor Size 

(Sq.mm.) 

Rating Load for deformation 

<10mm (Newton) 

Load for deformation 

<30mm & no-break (Newton) 

25-50 1500 Kg 12,000 15,000 

70-95 2000 Kg 15,600 20,000 

VI. Flexible Rope of AA 

The Anchoring assembly shall be supplied with a stainless-steel flexible Rope to connect the 

Tension Clamp to the Tension Bracket. 

The rope should have sufficient flexibility to ease the torsional movement of the ABC System. 

The Rope should be pre-fitted with compression type end fittings to secure the tension clamp. 

A wear resistant moveable saddle should be un-loosably fitted on the Rope to prevent abrasion at 

the point of fitting into the tension bracket. 

The Rope should have sufficient mechanical strength to withstand the mechanical test for the 

complete assembly tests in this specification. 

VII. Wedge Type Tension Clamp of AA 

Wedge type clamps shall be used for clamping the messenger without damaging the insulation. 

The clamp shall be capable of clamping an uncut messenger so that it can continue without break to 

the connecting point or next span. 

The clamp shall be fully insulating type of mechanical and weather resisting thermoplastic. 

No bolts or loose parts are allowed as part of the Clamping system. 

No tools shall be needed for fitting the messenger into the clamp. 

The clamp shall be self-tightening and capable of holding without slippage the load specified in the 

table below. 

Conductor Size Rating (kg) T start (1 minute) 

(Newton) 

T final (1 minute) 

(Newton) 
Sq.mm. Dia. (mm) 

25-50 8-11 1,000 8,000 10,000 

70-95 13.5-16 2,000 16,000 20,000 
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After fitting the insulated messenger in the clamp, load T start will be held for 1 minute & then load 

increased to T final at rate between 5000 ± 7,500 N/m. In each case there shall be no breakdown of 

any part of clamp and slippage of messenger in relation to the clamp. 

iii. Drawing 

The bidder shall furnish along with the bid the outline drawing of the assemblies together with 

hardware fittings all complete. The General Arrangement Diagrams and Drawings are provided in 

Annexure – III. 

iv. Marking 

Each clamp shall be legibly and indelibly marked to show the following.  

i. Name & Trade mark of the manufacturer  

ii. Month & Year of manufacturing 

iii. Minimum Failing Load (in kN)  

iv. “Contract No” marking 

v. Testing Requirements 

After the mass production, the Type Test and Acceptance Test as per the relevant standards shall 

be carried out from an internationally recognized ISO/IEC 17025 certified independent test 

laboratory accredited to ILAC/IAF 

The following tests as per NFC 33 041 are intended to establish performance Characteristics of 

Anchoring Assembly and categorized: 

S. No. Test Type  Acceptance  Routine  

1 Visual    

2 Dimensional    

3 Mechanical and Slip Strength Test    

4 Mechanical Strength of Bracket & SS Strap with Buckle    

5 Voltage Test    

6 Corrosion Test    

7 Climatic Ageing Test    

8 Endurance Test under Thermal & Mechanical Stresses    

c. Straight-Through Jointing and Heat Shrinkable End Cap 

i. Straight-through Jointing for phase core 
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The straight through joint shall be suitable to connect at the end of one drum of the cable/part of 

cable (3-phase core) to continue the drawing of the cable from other drum. It shall be mid-span 

inline straight through joints. The straight through joint shall be supplied with suitable mechanical 

connector, proper stress control, adequate insulation and sufficient environmental sealing. 

The straight through joint shall be of heat shrinkable dual wall tube with extruded insulation and 

semiconducting layers. 

The straight through joint shall be provided with complete accessories and pole mounting necessary 

for fixing it to the 8 m – 11 m steel tubular / concrete poles. 

The Sleeves shall be made of Aluminum, insulated with an Anti-UP black thermoplastic tube 

hermetically sealed two ends with 2 flexible rings. 

Strip length, hexagonal crimping die reference and size shall be marked on the outer surface of 

plastic sleeve. 

ii. Straight-through Jointing for neutral cum messenger wire 

The jointing sleeve shall be suitable to connect insulated neutral cum messenger wire at the end of 

one drum of the cable/part of cable to continue the drawing of the cable from other drum. The joint 

shall afford the whole load of ABC and shall be designed to have the full rate breaking strength of 

the alloy on which they are fitted. The straight through joint shall be supplied with suitable 

mechanical connector, proper stress control, adequate insulation and sufficient environmental 

sealing. 

The straight through joint shall be of dual wall tube with extruded insulation and semiconducting 

layers. 

The straight through joint shall be provided with complete accessories and pole mounting necessary 

for fixing it to the 8 m – 11 m steel tubular / concrete poles. 

The Sleeves shall be made of Aluminum, insulated with an Anti-UP black thermoplastic tube 

hermetically sealed two ends with 2 flexible rings. 

Strip length, hexagonal crimping die reference and size shall be marked on the outer surface of 

plastic sleeve. 

After the mass production, the Type Test and Acceptance Test as per the relevant standards shall 

be carried out from an internationally recognized ISO/IEC 17025 certified independent test 

laboratory accredited to ILAC/IAF 

The following tests as per NFC 33 041 are intended to establish performance Characteristics of 

Suspension Assembly and categorized: 
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S.N. Test Type test Acceptance 

Test 

Routine 

test 

1.  
Visual examination    

2. 2 
Dimensional verification    

3.  
Voltage and Water Tightness Test    

4. 3 
Mechanical tests    

5. 4 
Corrosion test    

6. 4 
Climate ageing test    

7.  
Electrical Ageing Test    

8. 5 
Check for permanent marking    

iii. Heat Shrinkable End Cap 

The Insulated End Cap with sealant shall be suitable for effectively sealing the end terminal of the 

AB conductor. The inner diameter range of the cap shall be such that it shall tightly fit to the covered 

conductors to prevent entry of moisture. 

iv. Stainless Steel Straps 

Stainless steel strap should be of size width 20mm ± 0.2 and thickness 0.7mm ± 0.05 mm and shall 

have a tensile strength of 7.5 kN min., elongation 30% min, finish 2B. 

The stainless-steel material shall be of high mechanical strength, corrosion and wear resistant as 

per ASTM SS 202 or equivalent. 

Tensile strength of strap is to be min 7.5 kN to be tested on a loop with buckle. Number of loops for 

mounting the bracket on pole to be allocated as per load requirement for dead-end and suspension 

clamp specified in this specification. 

The SS Strap should be engraved with the name of the Manufacturer, the date of manufacturing 

and length at a distance of approximately 250 mm. 

Stainless steel straps to be supplied as a roll of 50 meters in a plastic dispensable case for easy 

handling. 

v. Stainless Steel Buckles 
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Stainless steel buckles are to be made of SS 304 to suit above said strap and shall be used to 

tension & fix it. It should have a slot width of not less than 20.5 mm x 1.5 mm. 

Stainless Steel buckles are to be supplied in bags of 100 Nos. 

6.4.3 Quality Assurance Program 

Along with the Bid the Bidder shall furnish quality assurance program of the manufacturer which 

includes the Quality System and the Quality Plans, which shall include, among others, information to 

meet the following requirement, failing which the Bid shall be liable for rejection. 

ix. The structure of the organization; 

x. The duties and responsibilities assigned to staff ensuring quality of works; 

xi. The system for purchasing, taking delivery and verification of materials; 

xii. The system for ensuring quality of workmanship; 

xiii. The quality assurance arrangement shall conform to relevant requirements of ISO9001;  

xiv. Statement giving list of important raw materials, names of manufacturer for the raw 

materials, list of standards according to which the raw materials are tested, list of tests 

normally carried out on raw materials; 

xv. List of manufacturing facilities available;  

xvi. List of areas in manufacturing process, where stage inspections are normally carried out for 

quality control and details of such tests and inspections; 

List of testing equipment available with the manufacturer for final testing of equipment specified and 

the test plant limitation, if any, vis-à-vis the type, special, acceptance and routine tests specified in 

the relevant standards. 
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B2

Technical Data Schedule shall be submitted along 

with Technical Proposal

Volume II

Section 4: Tender Forms

Technical Data Schedule

Table of Contents

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope
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B2

1 A1. STP and Accessories

2 A2. PSC and Accessories

3 A3. MVCC and Hardware

4 A4. Insulators

5 A5. Stays

6 B1. Distribution Transformer

7 B2. 11 kV Switchgear

8 B3. Cables

9 B4. Lights

10 C1. Aerial Bunched Cable

Technical Data Schedule

Volume II

Section 4: Tender Forms

Table of Contents

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5
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S.N. Description Unit
Employer's 

Requirement
Bid Offer 

A1
Steel Tubular Pole and 

Accessories

1 General

Manufacturer

Country of Origin

Years of Manufacturing Experience

Applicable standard

Type

2 Steel Tubular Pole

Manufacturer

Country of Origin

Years of Manufacturing Experience

Reference Standard As per IS  2713: 1980

Pole Designation (as per IS 2713)

410 SP-15, 410 SP-

33, 410 SP-48, 410 

SP-57, 410 SP-72, 

410 SP-76 as 

required (available in 

IS 2713)

Length of Poles m 8, 9, 10, 11, 13, 14.5

Are the poles fully Galvanized? yes/no Yes

Applicable Standard for 

Galvanization

ISO 1461 or IS:4736 

or an equivalent 

international standard

Crippling load kgf As per IS  2713: 1980

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope
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S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Approximate   Weight   (excluding    

the weight of galvanization, base 

plate and pole cap)

kg As per IS  2713: 1980

Planting Depth m As per IS  2713: 1980

3
Steel Cross Arm Channel and 

Angle Braces

To be completed for 

all types of 

components

Manufacturer

Country of Origin

Reference Standard
IS: 2062-2011 and IS 

808 -1989

Dimensions

Adhering to Drawings 

and Detail Design by 

Contractor

Is  the  cross  arm  and  angles  

fabricated

from hot-rolled steel sections?

yes/no Yes

4 Pole Clamps, Steel Bolts and Nuts

Manufacturer

Country of Origin

Reference Standard
IS: 2062-2011 and IS 

808 -1989

Dimensions

Adhering to Drawings 

and Detail Design by 

Contractor and as 

required on the 

location of the Poles

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5
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S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Is  the  cross  arm  and  angles  

fabricated

from hot-rolled steel sections?

yes/no Yes

5
Information to be Submitted with 

the Tender

Layout and dimension drawings 

showing the main dimensions and 

physical arrangement of major 

components  with detailed 

descriptions  and leaflets shall be 

submitted for:

ISO 9001 (including design) holder yes/no yes

ISO 9001 certificate submitted yes/no yes

Type test certificate submitted yes/no yes

Submitted for the required ratings yes/no

Type test certified by

User's certificate submitted yes/no yes

Has exported to third country yes/no yes

Copies of relevant standards 

attached
yes/no yes

Outline Drawings and associated GA 

attached
yes/no yes

6
Informative Data, To be filled 

separately for each equipment

Manufacturer

Place of manufacturing

Dimension (W x D x H) mm

Weight kg

Shipping Data  

Weight of heaviest package kg

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope
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S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Dimension of largest package (W x D 

x H)
mm

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5
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S.N. Description Unit
Employer's 

Requirement
Bid Offer 

A2 PSC Pole and Accessories

1 General

Manufacturer

Country of Origin

Years of Manufacturing Experience

Applicable standard

Type

2 PSC Poles

Manufacturer

Country of Origin

Years of Manufacturing Experience

Governing Standard
IS 1678, ISO 6734, IS 

1785

Length of PSC Pole

Approximate Weight of the Pole

Dimensions

Top Width

Bottom Width

Pole Thickness

Working Load

Ultimate Load

Concrete Grade M40

Pre-Stressing wire

Governing Standard IS 1785

Diameter mm 7.9 mm (7/2.6mm)

No. of Tensioned Wire

No. of Stirrups 12

Cement specifications

Make

Grade

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope
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S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Is Nepal Standard Certified? yes/no yes

Concrete quantity per pole

Steel quantity per pole

Planting Depth

Adhering to Drawings 

and Detail Design by 

Contractor

3
Steel Cross Arm Channel and 

Angle Braces

To be completed for 

all types of 

components

Manufacturer

Country of Origin

Reference Standard
IS: 226-1975 and IS 

808 -1964

Dimensions

Adhering to Drawings 

and Detail Design by 

Contractor

Is  the  cross  arm  and  angles  

fabricated

from hot-rolled steel sections?

yes/no Yes

yes/no

4 Pole Clamps, Steel Bolts and Nuts

Manufacturer

Country of Origin

Reference Standard
IS: 2062-2011 and IS 

808 -1989

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5
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S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Dimensions

Adhering to Drawings 

and Detail Design by 

Contractor and as 

required on the 

location of the Poles

Is  the  cross  arm  and  angles  

fabricated

from hot-rolled steel sections?

yes/no Yes

5
Information to be Submitted with 

the Tender

Layout and dimension drawings 

showing the main dimensions and 

physical arrangement of major 

components  with detailed 

descriptions  and leaflets shall be 

submitted for:

ISO 9001 (including design) holder yes/no yes

ISO 9001 certificate submitted yes/no yes

Type test certificate submitted yes/no yes

Submitted for the required ratings yes/no

Type test certified by

User's certificate submitted yes/no yes

Has exported to third country yes/no yes

Copies of relevant standards 

attached
yes/no yes

Outline Drawings and associated GA 

attached
yes/no yes

6
Informative Data, To be filled 

separately for each equipment

Manufacturer

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope
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S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Place of manufacturing

Dimension (W x D x H) mm

Weight kg

Shipping Data  

Weight of heaviest package kg

Dimension of largest package (W x D 

x H)
mm

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5
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S.N. Description Unit
Employer's 

Requirement
Bid Offer 

A3 MVCC and Hardware

1 General

Manufacturer

Country of Origin

Years of Manufacturing Experience

Applicable standard

Type

2
Medium Voltage Covered 

Conductor

Manufacturer’s Name & Address

List of Standard Applicable En 50397-1: 2006

Rated Voltage, ≥ 11 kV

Conductors

a. Material All Almunium Alloy

b. Actual Area (mm2) sq. mm 55/100/150

c. Stranding & wire diameter (Nos / 

mm)

d. Approximate overall diameter 

(mm)

e. Approximate weight (kg/km)

f. Maximum Calculated D.C. 

resistance at 20°C (Ω/km)
As per Standard

g. Approximate calculated breaking 

load (kN)

h. Reactance per km (Ω/km)

i. Current Rating (Amps)

j. Lay ratio

k. Direction of lay

Wire (strand) used in the 

construction of conductors

a. Nominal Diameter (mm)

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope
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S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

b. Maximum Diameter (mm)

c. Cross-section area of nominal 

diameter wire (mm2)

d. Weight (kg/km)

e. Maximum Calculated D.C. 

resistance at 20°C (Ω/km)

f. Minimum breaking load after 

stranding (kN)

Insulation (Semi-conduction screen)

a. Material

Insulation (Inner layer)

a. Material

b. Nominal thickness (mm)

c. Carbon Content (%)

Insulation (Outer layer)

a. Material

b. Nominal thickness (mm) mm

c. Carbon Content (%) %

Combined insulation i.e. both layers yes/no

a. Minimum thickness

b. Min. Tensile strength of insulation 

(N/mm2)

c. Elongation (min)

d. Volume resistivity

i. At room temperature of 27 °C     (Ω-

cm)

ii. At 70°C  (Ω-cm)

e. Hot set

i. Max. Elongation under load (%) 

ii. Max. Permanent elongation (%) 

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5
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S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

f. High Voltage water immersion Test 

(4 kV AC for 5 minutes)

Covered Conductor

a. Minimum Breaking Strength (kN)

b. Short time current rating: 1 sec 

(kA)

c. Maximum conductor operating 

temperature 

i.  Continuous operation (°C)

ii. Emergency operation (°C)

iii. Short circuit operation; 5 sec (°C)

d. Overall diameter (mm)

e. Approximate weight of complete 

cable (kg/km)

f. Maximum DC resistance of 

conductor at 20 °C (Ω/km)

h. Reactance per km (Ω/km)

Size of cable drum

Approximate Length of conductor per 

drum (km ± %) 

3 Tension/Anchoring Assembly

Name of Supplier

Standards

Type of Design 

Weight

Cable Range

50 sq mm cable mm Φ13-16 mm

100 sq mm cable mm Φ17-19 mm

150 sq mm cable mm

Material

Ultimate Tensile Strength 

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope
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S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

50 sq mm cable kN 20

100 sq mm cable kN 30

150 sq mm cable kN

Installation (with/without 

disassembly)

Ready to use (without 

disassembling)

Marking

Dimensions

4 Polymeric Cable Ties

Name of Supplier

Standards

Length 

Weight

Cable Range

50 mm2 cable (Φ13-

16 mm); 100 mm2 

cable (Φ17-19 mm)

Material

Installation (with/without 

disassembly)

Ready to use (without 

disassembling)

Marking

5 IPC

Name of Supplier

Standards

Type of IPC
Type – 1: Bare to 

Covered Conductor

Type – 2: Covered to 

Covered Conductor

Type – 3: Tapping 

Connector

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5
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S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Are torque limiting shear heads 

provided to tightening bolts?
Yes

Tightening Torque

Torque for establishing connection 

between main and Tap (Nm)

70% of minimum 

torque specified

Cable Range
50 mm2 cable (Φ13-

16 mm)

100 mm2 cable (Φ17-

19 mm)

Marking

6 Straight-through Jointing

Name of Supplier

Type No

Size Range
50 mm2 cable (Φ13-

16 mm)

100 mm2 cable (Φ17-

19 mm)

Is any metallic part carrying potential 

in operation exposed during 

installation?

No

Installation

Crimping by 

Hexagonal 

Compression

7
Information to be Submitted with 

the Tender

Layout and dimension drawings 

showing the main dimensions and 

physical arrangement of major 

components  with detailed 

descriptions  and leaflets shall be 

submitted for:

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope
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S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

ISO 9001 (including design) holder yes/no yes

ISO 9001 certificate submitted yes/no yes

Type test certificate submitted yes/no yes

Submitted for the required ratings yes/no

Type test certified by

User's certificate submitted yes/no yes

Has exported to third country yes/no yes

Copies of relevant standards 

attached
yes/no yes

Outline Drawings and associated GA 

attached
yes/no yes

8
Informative Data, To be filled 

separately for each equipment

Manufacturer

Place of manufacturing

Dimension (W x D x H) mm

Weight kg

Shipping Data  

Weight of heaviest package kg

Dimension of largest package (W x D 

x H)
mm

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5
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S.N. Description Unit
Employer's 

Requirement
Bid Offer 

A4 Insulators

1 Pin Insulator

Manufacturer

Country of Origin

Years of Manufacturing Experience

Model No.

Applicable Standards
IS 731-1971, IS 2486, 

IEC 60815

Marking as per specifications yes/no Yes

Highest system voltage kV 12

Rated voltage kV 11

Creepage distance (minimum) mm

Wet power frequency withstand 

voltage
kV

Impulse withstand voltage kV

Puncture power frequency voltage 

(minimum)
kV

Visible discharge voltage (Effective) kV

Cantilever strength kN

GI pin head Small S165P or Large

2 Disc Insulator

Manufacturer

Country of Origin

Years of Manufacturing Experience

Model No.

Applicable Standards
IS 731-1971, IS 2486, 

IEC 60815

Marking as per specifications yes/no Yes

Highest system Voltage kV 12

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be understood 

after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-18

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be understood 

after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Rated Voltage kV 11

Porcelain Diameter (minimum) mm

Spacing mm

Creepage Distance (minimum) mm

Power Frequency Puncture withstand 

Voltage

Wet Power Frequency  Withstand 

Voltage
kV

Impulse Withstand Voltage kV

Puncture Power Frequency Voltage 

(minimum)
kV

Visible Discharge Voltage kV

Mechanical Strength kN

Ball and Socket Size

Applicable Standard for Special 

Characteristics
IS: 3188-1980

3 Disc Insulator Fittings

Manufacturer

Country of Origin yes/no

Years of Manufacturing Experience

Model No.

Applicable Standard IS: 2486

Steel Classification As per specification

Ferrous parts are galvanized As per

IS 2629 – 1985?
yes/no Yes

Thickness of Galvanizatiioin micron

Cotter Pins are Stainless Steel? yes/no Yes

Ultimate Strength of Fittings kN

4 Insulator Pins

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-19

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be understood 

after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Manufacturer

Country of Origin

Years of Manufacturing Experience

Model No.

Applicable Standard IS: 2486

Type of steel used Hot rolled steel

Head type Small S165P

Total length mm 315

Stalk length mm 165

Shank length mm 150

Minimum failing load kN 5

5 Pin Insulator Tie

Manufacturer

Country of Origin

Years of Manufacturing Experience

Model No.

Material Description furnished? yes/no yes

Aluminum clad steel wire

Bidder Certitifies that all items offered 

are suitable for use with ACSR 

"DOG" and "WOLF" conductors?

yes/no yes

Bidder Certitifies that all items offered 

are suitable for use

with insulators specified in 

specifications?

yes/no yes

Holding Rating of Top tie for "DOG" kg

Holding Rating of Double support 

Top tie for "DOG"
kg

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-20

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be understood 

after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Holding Rating of Side tie for "DOG" kg

Holding Rating of Double support 

Side tie for "DOG"
kg

Holding Rating of Top tie for "WOLF" kg

Holding Rating of Double support 

Top tie for "WOLF"
kg

Holding Rating of Side tie for "WOLF" kg

Holding Rating of Double support 

Side tie for "WOLF""
kg

6 Steel Wire Strand Grip

Manufacturer

Country of Origin

Years of Manufacturing Experience

Model No.

Material Description furnished? yes/no yes

Bidder Certitifies that steel strand 

grip offered is suitable for use with 

insulator; stay set and stay wire 

specified in specifications?

yes/no yes

Holding Rating of Grip for 7/8 SWG kg

Holding Rating of Grip for 7/8 SWG kg

7 Shackle Insulators

Manufacturer

Catalog/Dimensional drawings Yes

Governing Standards Yes

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-21

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be understood 

after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Copies of Standards Attached: Yes

If not IS Standards, are standards 

used equivalent?
Yes

Copies of alternate standards 

attached?
Yes

Ratings:

Highest system Voltage kV      1

Rated Voltage kV 0.5

Power frequency withstand voltage, 1 

min

Dry kV 23

Wet kV 10

Power Frequency Puncture withstand 

Voltage, 1 min
kV        1.3xActual dry 

flashover voltage

Leakage distance mm 65 min.

Mechanical Strength kN 11.5

IS Type 1

Approximate Weight                          kg

mandatorily

8
Information to be Submitted with 

the Tender

Layout and dimension drawings 

showing the main dimensions and 

physical arrangement of major 

components  with detailed 

descriptions  and leaflets shall be 

submitted for:

ISO 9001 (including design) holder yes/no yes

ISO 9001 certificate submitted yes/no yes

Type test certificate submitted yes/no yes

Submitted for the required ratings yes/no

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-22

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be understood 

after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Type test certified by

User's certificate submitted yes/no yes

Has exported to third country yes/no yes

Copies of relevant standards 

attached
yes/no yes

Outline Drawings and associated GA 

attached
yes/no yes

9
Informative Data, To be filled 

separately for each equipment

Manufacturer

Place of manufacturing

Dimension (W x D x H) mm

Weight kg

Shipping Data  

Weight of heaviest package kg

Dimension of largest package (W x D 

x H)
mm

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-23

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

A5 LT Stays

1 Stay

Manufacturer

Country of Origin

Years of Manufacturing Experience

Model No.

Applicable Standards

Marking as per specifications yes/no Yes

Length of stay rod m 1.8

Diameter of stay rod mm 16

Ultimate tensile strength

of stay rod and turn-buckle

kg/sq 

cm
4200

Minimum breaking load kg 6433

Length of threaded portion mm 300

Thimble shape

Suitable for Stay wire 

of 

7/10 and as per 

approved design

Thimble section 18 SWG min.

Stay plate section mm 300 x 300 x 6

Eyebolt length mm 300

Eyebolt diameter mm 16

2 Stay Wire

Manufacturer

Country of Origin

Years of Manufacturing Experience

Applicable Standard IS 2141-2000

Applicable Standard for galvanization
IS 4826-1979, BS 

183-1972

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-24

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Steel Wire Size

(Nos of 

wire/ 

SWG)

7/10 or as per 

approved design

No. of Wire Nos 7

Diameter of Each wire mm 3.15

Strand Diameter (Overall) mm 9.45

Overall Cross Sectional Area sq mm 54.52

Tensile grade Gr. 700

Ultimate Tensile Strength (min.)
N/sq 

mm
700

Min. Breaking load of single wire kN 5.46

Min. Breaking load of strand kN 34

Approximate Weight kg/km 425

Minimum weight of Wire in each reel kg 100

Left hand Lay yes/no Yes

Minimum Weight of Zinc Coating
g/sq 

mm

As per IS 4826-1979, 

BS 183-1972 

3 Stay Insulator

Manufacturer yes/no

Country of Origin

Years of Manufacturing Experience

Model No.

Applicable Standard IS: 5300-1969

Marking as per specification? yes/no Yes

IS Designation C

Length mm 140

Diameter Mm 85

Cable Hole Diameter mm 25

Creepage Distance (minimum) mm 57

Minimum failing load kN 88

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-25

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Power Frequency Withstand Voltage

Dry kV 27

Wet kV 13

4
Information to be Submitted with 

the Tender

Layout and dimension drawings 

showing the main dimensions and 

physical arrangement of major 

components  with detailed 

descriptions  and leaflets shall be 

submitted for:

ISO 9001 (including design) holder yes/no yes

ISO 9001 certificate submitted yes/no yes

Type test certificate submitted yes/no yes

Submitted for the required ratings yes/no

Type test certified by

User's certificate submitted yes/no yes

Has exported to third country yes/no yes

Copies of relevant standards 

attached
yes/no yes

Outline Drawings and associated GA 

attached
yes/no yes

5
Informative Data, To be filled 

separately for each equipment

Manufacturer

Place of manufacturing

Dimension (W x D x H) mm

Weight kg

Shipping Data  

Weight of heaviest package kg

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-26

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Dimension of largest package (W x D 

x H)
mm

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-27

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

A Distribution Transformer

1 General

Manufacturer

Place of manufacture/ testing

Applicable Standards IEC 60076

Type Three Phase

Winding material Copper

Primary Winding BIL kV 75

Primary Bushing BIL kV 75

Accessories listed below furnished?

a)       Lower oil filter valve Yes

b)      Liquid level gauge

Magnetic-type, 

readable from the 

ground level

c)       Lifting lugs Yes/No

d)      Name Plate Yes/No

e)      Tank earthing terminal

Suitable for 

grounding cable with 

# 6 SWG 

solid/stranded copper

f)        Lightning Arrester yes/no Yes

g)       HV Fuses yes/no Yes

MCCB

(i)      Overload Protection yes/no Yes

(ii)     Short-circuit Protection yes/no Yes

(iii)   Provision for auxiliary contacts yes/no Yes

2 Design Information

a)    Rated kVA kVA 25, 50, 100, 200, 300

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-28

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

b)    Number of phases Three for 3- ø

c)    Frequency (Hz) 50

d)    Voltage ratio at no load (kV) kV 11/0.4 for 3-ø

e)    Winding connections Dyn11 (for 3-ø)

f)      Core Material used and Grade CRGO

g)    Magnetising current at normal 

ratio:

(i)      HV (A)

(ii)     LV (A)

h)    Maximum flux density in core 

iron at normal voltage and frequency 

based on the net section of iron:

(i)      Cores (T) T 1.6

(ii)     Yokes (T) T 1.6

i)      Type of winding:

(i)      HV (A) A

(ii)     LV (A) A

j)      Maximum current density in 

winding at rated power:

(i)      HV (A/mm2)
A/sq 

mm
2.5

(ii)     LV (A/mm2)
A/sq 

mm
2.5

k)     Type of insulation used for: yes/no

(i)      HV winding

(ii)     LV winding

l)      No load loss at normal voltage 

ratio and 75oC (Watt)

m)   Load loss at rated current and at 

75oC (Watt)

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-29

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

n)    Regulation at 75oC and rated 

power as a percentage of normal 

voltage:

(i)      at 1 p.f. (%)

(ii)     at 0.8 p.f. (%)

o)    Impedance voltage at 75oC and 

rated power:

(i)      at normal tapping (%)

(ii)     at -5% tapping (%)

(iii)   at +5% tapping (%)

p)    Efficiency at:

(i)      1 p.f. 125% load and rated 

current (%)

(ii)     1 p.f. 100% load and rated 

current (%)

(iii)   1 p.f. 75% load and rated 

current (%)

(iv)   1 p.f. 50% load and rated 

current (%)

(v)     1 p.f. 25% load and rated 

current (%)

q)    Load at which maximum 

efficiency will occur (kVA)

r)      Maximum Efficiency (%)

s)     Temperature rise at rated kVA 

by thermometer in oil (oC)

t)      Temperature rise at rated kVA 

by resistance of windings (oC)

u)    Permissible overload (%)

v)     Transformer insulating oil 

specification:

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-30

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

(i)      Total volume of insulating oil at 

20oC (litre)

(ii)     Effective expansion capacity of 

conservator in litre as well as 

percentage

w)    Approximate weight and 

dimensions:

(i)      Weight of core (kg)

(ii)     Weight of winding (kg)

(iii)   Weight of tank and fittings (kg)

(iv)   Weight of oil (kg)

(v)     Total weight (kg)

x)     Radiator details:

(i)      No of radiators per transformer 

(No.)

(ii)     No of fins per radiator (No.)

(iii)   Width of each fin (mm)

(iv)   Thickness of radiator (mm)

y)     Tank Dimensions:

(i)      Length (mm)

(ii)     Breadth (mm)

(iii)   Height (mm)

(iv)   Tank Sheet Thickness (sides x 

bottom x top) (mm)

z)     Approximate dimensions 

including fittings:

(i)      Overall length (mm)

(ii)     Overall width (mm)

(iii)   Overall height (mm)

aa) Winding resistance value at 75oC

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-31

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

(i)      Per phase resistance of HV 

winding

(ii)     Per phase resistance of HV 

winding

3
Testing Facilities available in the 

Lab of the Manufacturer

Include Name of Test 

Equipment/Facility, 

Date of Calibration 

and Calibrated by

 Applied voltage test

Induced voltage test

No load loss and excitation current 

test

Impedance voltage and load loss 

tests

Resistance measurement

Ratio tests

Polarity and phase relation tests

Leakage tests

Insulation resistance tests

(i)      Temperature rise test

(ii)     Dielectric Type test

(iii)   Tank pressure test

4 MCCB and LVCT Information

IP class of Distribution Box IP 54

Name of Manufacturer

MCCB:

ABB/Siemens/Schnei

der/GE/L&T/Hyundai/

Mitsubishi/Legrand or 

equiv.

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-32

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

LVCT:

ABB/Siemens/Schnei

der/GE/L&T/Hyundai/

Mitsubishi/Legrand or 

equiv.

If MCCB and LVCT are of other 

company, then will a type test shall 

be carried out free of cost in a third 

party lab accredited by ILAC/IAF?

Yes

5 Remote Data Logging System

IP class of Enclosure Box IP 67

Over Current Protection Available

Surge Current Protection Available

Positioning System GPS

Data Connection System GPRS/3G

Temperature Sensor Available

Oil level Sensor Available

Current Transformer
Available with 0.2 

Class for Metering

Potential Transformer
Available with 0.2 

Class for Metering

Voltage Measurement
Xformer Secondary 

and MCCB Outputs

Current Measurement Xfomer Secondary

6
Information to be Submitted with 

the Tender

Dimension  drawing showing the 

main dimensions nd physical 

arrangements  of major components

Detailed descriptions  or leaflets of:

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-33

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

 - Arrangement and insulation of 

windings

 - Core and tank

 - Measuring/ monitoring instruments

 - Transformer auxiliaries

ISO 9001 (including design) holder yes/no yes

ISO 9001 certificate submitted yes/no yes

Type test certificate submitted yes/no yes

Submitted for the required rating yes/no

Type test certified by

User's certificate submitted yes/no yes

Has exported to third country yes/no yes

Copies of relevant standards 

attached
yes/no yes

Outline Drawings and associated GA 

attached
yes/no yes

7 Informative Data

Manufacturer

Place of Manufacturing

Main Dimensions

(W x D x H)
m

Main Dimensions for transportation 

(W x D x H) 
m

Weight of the transformer inclusive of 

oil and accessories
t

Oil weight t

Weight for transportation t

Maximum permitted acceleration 

during transport
 

Lengthwise (x) m/s
2

Crosswise (y) m/s
2

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-34

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Vertical (z) m/s
2

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-35

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

B2 11 kV Switchgear

1 Drop Out Fuse

Name and Address of Manufacturer

Applicable Standard IEC 60282

Type of DO Fuse Expulsion, Class A

Rated Voltage kV 12

Service Voltage kV 11

Rated Frequency Hz 50

No. of D.O. Fuse unit per set Nos 3

Rated Continuous Current A 100

Switching Voltage (max) kV

Dry Impulse withstand (1.2 kV/50μs) 

voltage (positive & negative polarity) 

(Peak)

       i.          Across the isolating 

distance of the fuse base
kV 85

     ii.         To Earth and between 

poles
kV 75

Wet 1 min. power frequency 

withstand voltage (rms)

       i.          Across the isolating 

distance of the fuse base
kV 32

     ii.         To Earth and between 

poles
kV 28

Total Creepage distance (min) mm 320

Interrupting rating

       i.          Symmetrical interrupting 

rating (min) rms
kA 8

     ii.         Asymmetrical interrupting 

rating (min) rms
kA 9.6

    iii.         X/R Ratio

Temperature Rise Limit (in Air)

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-36

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

       i.            Copper contacts silver 

faced
° C 65

     ii.            Terminals ° C 50

    iii.            Spring: The temperature 

shall not such a value that elasticity 

of the Metal is changed.

Mounting angle (to vertical plane) ° (deg)

Length of the Fuse barrel mm 285 ± 2

Diameter of the Fuse barrel mm

Tensile Strength kN 10

Thickness of Galvanization As per IEC

Mounting Bracket GI ‘L’ shape with 

two bolts
mm 200 x 200

Approximate weight

       i.          Porcelain Fuse Base 

(with embedded parts)
Kg

     ii.         Lower and Upper metal 

portion of Fuse Base
Kg

    iii.         Fuse Carrier Kg

    iv.         Upper and Lower metal 

portion of fuse carrier
kg

Declaration to carry out Type Test 

after mass production in the third-

party lab as per Clause 9.

Y/N Yes

2 Lightning Arrester

Name and Address of Manufacturer

Applicable Standard

Type of Lightning Arrester yes/no
Gapless Metal-Oxide 

Polymeric 

Rated Voltage kV (rms) 12

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-37

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Continuous Operating Voltage kV (rms) 9

Rated Frequency Hz 50

No. of L. A. unit per set Nos 3

Nominal discharge current, 8/20 μs kA (rms) 10

Energy Absorption Capacity kJ/kV >6

Long duration discharge class Class

High Current Impulse (4/10μs) – 

Peak
kA 100

Steep Current maximum impulse 

residual voltage (1/20μs)
kV 40

Impulse Residual Voltage - Peak

       i.        Maximum Residual 

Voltage at 10 kA for 8/20μs
kV 35

     ii.       Switching impulse (30-

100/60-200μs) maximum residual 

voltage

kV 30

One second TOV withstand capability kV > 1.15 x 12

Type of Housing Insulator Polymeric

Insulation withstand level

       i.        Lighting Impulse (1.2/50 

μs) voltage – peak
kV 75

     ii.       Power Frequency withstand 

voltage (wet)
kV 28

Total Creepage distance (min) mm 320

Energy Absorption Capability (with 

4/10 wave)
kJ/kV >  3.2

Insulating Bracket

       i.        Power Frequency 

withstand voltage
kV 20

     ii.       Cantilever strength Nm

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-38

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Approximate Weight of a Unit kg

Declaration to carry out Type Test 

after mass production in the third-

party lab as per Clause 9.

Y/N Yes

3 Load Break Switch

Name and address of Manufacturer

Country of Origin

Applicable Standards

Type of Design 

Basic Ratings

a.       Maximum system voltage 12

b.       Rated continuous current
200/400/530/630/800/

1250

c.        Rated frequency 50 Hz

d.       Rated short time withstand 

current
20 kA

e.       Rated peak withstand current 25 kA

Breaking Medium Air

Making and Breaking Capacity

a.       Mainly active load current

b.       Number of load-break 

operations

c.        Short circuit making current 

(peak)

d.       Number of making operations

e.       Cable charging current

f.         Line charging current

Rated Power frequency withstand 

voltage
kV 28

Impulse withstand voltage, kV kV 50

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-39

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Other ratings and Specifications

a.       Internal arc test

b.       Arc Extinction medium As per IEC

c.        Insulation medium

d.       Creepage distance mm As per IEC

Protection level (IP)

a.       Leak proof tank IP 67

b.       Mechanism IP 45

c.        Control box IP 55

Operation Performance

a.       Closing/Opening Time

b.       Mechanical Operations 10000

c.        Operating temperature deg C -5 to +40

Gas Pressure

a.       Nominal Pressure (atm at 

20°C)

b.       Bursting Pressure (atm)

c.        Minimum Gas Pressure (atm)

d.       Leakage rate (cc/sec)

Weight (approx.)

Cable/Conductor Range sq mm 25 - 150

Enclosure Material Stainless steel

Installation (with/without 

disassembly)

Ready to use (without 

disassembling)

Marking

Dimensions

4
Information to be Submitted with 

the Tender

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-40

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Dimension  drawing showing the 

main dimensions nd physical 

arrangements  of major components

ISO 9001 (including design) holder yes/no yes

ISO 9001 certificate submitted yes/no yes

Type test certificate submitted yes/no yes

Submitted for the required rating yes/no

Type test certified by

User's certificate submitted yes/no yes

Has exported to third country yes/no yes

Copies of relevant standards 

attached
yes/no yes

Outline Drawings and associated GA 

attached
yes/no yes

5 Informative Data

Manufacturer

Place of Manufacturing

Main Dimensions

(W x D x H)
m

Main Dimensions for transportation 

(W x D x H) 
m

Weight of the transformer inclusive of 

oil and accessories
t

Oil weight t

Weight for transportation t

Maximum permitted acceleration 

during transport
 

Lengthwise (x) m/s
2

Crosswise (y) m/s
2

Vertical (z) m/s
2

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-41

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

B3 CABLES

1 11 kV XLPE Cables

Manufacturer

Country of Origin

Years of Manufacturing Experience

Model No.

Applicable standard 
IEC 60502, IEC 

60228

Cable Type Designation

Rated Voltage kV 11

Maximum System Voltage kV 12

Rated Voltage between conductor 

and screen 
kV 6

Rated Voltage between two 

conductors 
kV 10

Power Frequency Withstand Voltage kV 28

Impulse Withstand Voltage (BIL) kV 75

Conductor

Conductor Material 

EC Grade

Aluminum or EC 

Grade Annealed

Copper

Cross section of the Conductor sq. mm.

Is Conductor Stranded? (yes/no) yes

Stranded Conductor

i) Number of strands in each core

ii) Size of strand Sq. mm.

iii) Maximum DC Resistance at 20 

deg. C 
Ohm/km

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-42

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

iv) Class of Stranding

Number of Cores
One/Three/As per 

SLD

Insulation

Insulation material and Type 

Designation 
XLPE

XLPE Compound manufacturer

Minimum thickness of insulation mm 3.4

Minimum volume resistivity at 27 

deg. C, 70 deg. C and 90 deg. C 

Ohm-

cm

Sheath

Material for inner sheath, type of 

sheathing and Type Designation

Minimum thickness of inner sheath mm

Material for outer sheath, type of 

sheathing and Type Designation

Minimum thickness of outer sheath mm

Armor

Material

Shape

Dimension mm

Conductor Screen

Material

Thickness mm

Insulation Screen yes/no

Material

Thickness mm

Metallic Layer/Screen

Type

Material

Thickness mm

Overall Diameter of the Cable mm

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-43

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Geometric Mean Radius (GMR) of 

the Cable/Conductor 
mm

Minimum Bending Radius mm

Insulation Resistance at 27 deg. C Ohm/km

Capacitive Reactance Ohm/km

Inductive Reactance Ohm/km

Conductor Temperature rise during

Normal Operation deg. C 90

Short Circuit deg. C 250

Continuous Current Carrying 

Capacity

Continuous Current Carrying 

Capacity in air and Corresponding

assumptions/Conditions of 

installation 

A

Continuous Current Carrying 

Capacity under ambient temperature 
A

Continuous Current Carrying 

Capacity under Cable laid in Covered

cable trenches 

A

Continuous Current Carrying 

Capacity under 3-6 Cables per tray

touching each other in Covered cable 

trenches 

A

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-44

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Continuous Current Carrying 

Capacity under ambient temperature

for Cable laid in ground 

A

Short circuit current

Short circuit current for 0.1 sec kA

Short circuit current for 1.0 sec 

(minimum kA) 
kA 25

Short circuit current for armor 1.0 sec 

(minimum kA) 
kA

Minimum tensile strength of 

insulation 

kg/sq.

cm

Minimum elongation at break %

Minimum tensile strength of sheath 
kg/sq.

cm

Minimum elongation at break %

Minimum tensile strength of armor 
kg/sq.

cm

Minimum elongation at break %

Weight of Cable per km kg/km

Standard length of Cable per drum m min. 500m

Net weight of cable in drum kg

Method of Core identification

For Cables up to Five Cores

For Cable with more than Five Cores

Details of Anti Termite Covering

Longitudinal water tight yes/no yes

Fire Retardant yes/no yes

Moisture Resistant yes/no yes

Please indicate in YES or NO 

whether the following tests have

been carried out

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-45

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Ageing Test yes/no yes

Loss of Mass Test yes/no yes

Cold Impact Test yes/no yes

Heat Shock Test yes/no yes

Fire Retardant Test yes/no yes

Delivery of equipment following 

award of contract and approval of

drawing

ISO 9001 holder (including design) yes/no yes

ISO 9001 certificate submitted yes/no yes

Type test certificate submitted yes/no yes

Submitted for the required ratings yes/no

Type test certified by

User's certificate submitted yes/no yes

Has exported to third country yes/no yes

Copies of relevant standards 

attached 
yes/no yes

Outline Drawings and associated GA 

attached 
yes/no yes

Details of Marking on Outer Sheath

2 1100 V LV Power Cables

Manufacturer

Type of designation

Standards IEC

Rated voltage V 1100

Continuous permissible current (in 

air)
A

Maximum temperature of conductor 

during

 - continuous operation °C 90

 - short circuit duty for 1 s °C 250

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-46

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Conductor material
EC Grade Annealed

Copper

Insulation material Polyethylene

Sheath material

Shield material

Armour material

Number of cores pcs

Conductor cross section mm2

Test voltages

 - power frequency withstand kV

 - direct current kV

Nominal bending radius mm

Outer cable diameter mm

Standard Length of Cable Drum m min. 500

Resistance of 1 m ohm/m

Reactance of 1 m ohm/m

Insulation Resistance at 27 deg. C ohm

3 Control Cables

Manufacturer

Type of designation

Standards IEC

Rated voltage V 1100

Test voltage kV

Conductor material
EC grade annealed 

Copper

Conductor insulation material

Shield material

Shield Insulation material

Cable sheath material

Number of cores pcs

Conductor cross section sq. mm

Minimum bending radius mm

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-47

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Outer cable diameter mm 

Resistance of 1 m ohm/m

Reactance of 1 m ohm/m

4 Communication Cables

Manufacturer

Type of designation

Standard IEC

Conductor material
EC grade annealed 

Copper

Conductor diameter mm

5 Cable Trays an Accessories

Manufacturer

Type of designation

Material

Type of corrosion protection

6 Cable Termination Kit
To be submitted 

separately for all kits

Manufacturer

Applicable standard

Type

Insulation level

Maximum design voltage

Impulse withstand voltage(BIL)

Fire resistance treated yes/no yes

Smoke resistance treated yes/no yes

Stress relief performed yes/no yes

Installation Instruction attached yes/no yes

List of Installation Accessories 

Supplied

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-8

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

7
Information to be submitted along 

with bid

ISO 9001 holder (including design) yes/no yes

ISO 9001 certificate submitted yes/no yes

Type test certificate submitted yes/no yes

Submitted for the required ratings yes/no

Type test certified by

User's certificate submitted yes/no yes

Has exported to third country yes/no yes

Copies of relevant standards 

attached
yes/no yes

Outline Drawings and associated GA 

attached
yes/no yes

8 Informative Data

Manufacturer

Place of manufacturing

Dimension (W x D x H) mm

Standard drum length m

Weight kg

Shipping Data  

Weight of heaviest package kg

Dimension of largest package (W x D 

x H)
mm

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-9

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

B4 Lighting System

1 Street Lighting Fixture Type 6

Manufacturer

Type LED

Designation

Class of light distribution

Rated voltage V

Rated power W

Efficiency %

Installation method

Protection class IP

Overall dimensions mm

Mass kg

2 Switches

Manufacturer

Type

Protection Class IP

3 Informative Data

Manufacturer

Place of manufacturing

Dimension (W x D x H) mm

Weight kg

Shipping Data  

Weight of heaviest package kg

Dimension of largest package (W x D 

x H)
mm

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-10

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

C LT System

1 Aerial Bunched Cables

Manufacturer’s Name & Address

List of Standard Applicable

Number of Cores

a. Power Core (kg/km) kg/km

b. Neutral-cum-messenger core 

(kg/km)
kg/km

Power Core Conductors

a. Nominal cross-sectional area 

(mm)
mm

b. No. of strands (Nos) nos.

c. Diameter of strands (mm) mm

Neutral-cum-messenger core

a. Nominal cross-sectional area

b. No. of strands

c. Diameter of strands

Max. DC resistance of conductor at 

20°C

a. Power Core (Ω/km) Ω/km

b. Neutral-cum-messenger core 

(Ω/km)
Ω/km

Approximate diameter of conductor

a. Power Core (mm) mm

b. Neutral-cum-messenger core 

(mm)
mm

Approximate diameter with insulation

a. Power Core (mm) mm

b. Neutral-cum-messenger core 

(mm)
mm

Tensile strength of Power Core 

(N/mm2)

N/sq 

mm

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms  4-B-11

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Minimum Breaking Load of Neutral-

cum-messenger core (kN)
kN

Insulation minimum thickness

a. Power Core (mm) mm

b. Neutral-cum-messenger core 

(mm)
mm

Approximate weight 

a. Power Core (kg/km) kg/km

b. Neutral-cum-messenger core 

(kg/km)
kg/km

c. Overall AB Conductor (kg/km) kg/km

Continuous current carrying capacity 

of cable in air at ambient temperature 

of 40°C

a. Power Core

b. Neutral-cum-messenger core

Derating Factor: Derating factors for 

variation in air temperature

Air Temperature °C

Laying

Conductor Materials

a. Power Core

b. Neutral-cum-messenger core yes/no

Raw Material sources

a. Aluminium

b. Alloy Aluminium

c. XLPE

Insulation

a. Core identification

b. Min. Tensile strength of insulation 

(N/mm2)

c. Elongation (min)

d. Volume resistivity

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Single-Stage: Two-Envelope



Section 4: Tender Forms 4-B-12

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

i. At room temperature of 27 °C     (Ω-

cm)
Ω-cm

ii. At 70°C  (Ω-cm) Ω-cm

e. Hot set

i. Max. Elongation under load (%) %

ii. Max. Permanent elongation (%) %

f. High Voltage Test (3 kV AC for 5 

minutes)

g. Bending Test (No cracks visible to 

the naked eye)

Approximate Length of bundled 

Cable per drum (km ± %) 
km

2
Information to be Submitted with 

the Tender

Dimension  drawing showing the 

main dimensions nd physical 

arrangements  of major components

ISO 9001 (including design) holder yes/no yes

ISO 9001 certificate submitted yes/no yes

Type test certificate submitted yes/no yes

Submitted for the required ratings yes/no

Type test certified by

User's certificate submitted yes/no yes

Has exported to third country yes/no yes

Copies of relevant standards 

attached
yes/no yes

Outline Drawings and associated GA 

attached
yes/no yes

3
Informative Data, To be filled 

separately for each equipment

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5



Section 4: Tender Forms 4-B-4

S.N. Description Unit
Employer's 

Requirement
Bid Offer 

Nepal Electricity Authority

Distribution and Consumer Services Directorate

Distribution System Upgrade and Expansion Project

To be filled separately for each equipment and manufacturers; Employer's Requirement are subjected to 

variation as per altitude of installation and climatic condition. The site specific requirement shall be 

understood after incorporating Altitude Correction Factor as per IEC Standard.

Technical Data Sheet

Manufacturer

Place of manufacturing

Dimension (W x D x H) mm

Weight kg

Shipping Data  

Weight of heaviest package kg

Dimension of largest package (W x D 

x H)
mm

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________
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Section 6: Employer’s Requirements  6-C-1

A

B1

B2

C

D

Scope of Supply of Plant and Services

Technical Specifications

Drawings

Supplementary Information

Technical Data Schedule

Volume II

Section 6: Employer's Requirements

Table of Contents

Re-Tender No.:ICB-DCSD-2078/79-DSUEP-AIIB-W5 Procurement of Plant
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Single-Stage: Two-Envelope



 6-C-2 Section 6: Employer’s Requirements

A

B1

B2

C

C.1 Construction Standard Guidelines

C.2 11 kV Line Route

D

Scope of Supply of Plant and Services

Technical Specifications

Drawings

Supplementary Information

Table of Contents

Technical Data Schedule

Volume II

Section 6: Employer's Requirements

Single-Stage: Two-Envelope Procurement of Plant

Name of Tenderer _______________

Signature of Tenderer___________
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Section 6: Employer’s Requirements  6-C-3

A

B1 

B2

C

C.1 Construction Standard Guidelines

C.2 11 kV Line Route

D

Drawings

Supplementary Information

Table of Contents

Scope of Supply of Plant and Services

Technical Specifications

Technical Data Schedule

Volume II

Section 6: Employer's Requirements
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 6-C-4 Section 6: Employer’s Requirements

SN Drawing Number Drawing Title

1 CSG-OHL-CS Conductor Spacing

2 CSG-OHL-CC Conductor Clearance

3 CSG-OHL-PF Pole Foundation

4 CSG-OHL-PB Pole Burial

5 CSG-OHL-PP Pole Protection Shallow River Beds

6 CSG-OHL-STAY-A HT and LT Stay, Type - A

7 CSG-OHL-STAY-B HT and LT Stay, Type - B

8 CSG-OHL-STAY-C HT and LT Stay, Type - C

9 CSG-OHL-STAY-HW Hardware for Stay Sets

10 CSG-OHL-STAY-ANCHOR-01 Stays and Anchors

11 CSG-OHL-STAY-ANCHOR-02 Stays Anchoring

12 CSG-OHL-STAY-LEADS-01 Stay Leads

13 CSG-OHL-STAY-LEADS-02 Minimum Lead for Side Angle Stays

14 CSG-OHL-STAY-LEADS-03 Minimum Lead for Side Angle Stays

15 CSG-OHL-STAY-LEADS-04 Minimum Lead for Side Angle Stays

16 CSG-OHL-STAY-LEADS-05 Minimum Lead for Side Angle Stays

17 CSG-OHL-DOG-SC-50M Sag Chart 100 sq. mm. ACSR

18 CSG-OHL-DOG-SC-75M Sag Chart 100 sq. mm. ACSR

19 CSG-OHL-INS-TIES-01 Insulator Ties

20 CSG-OHL-INS-TIES-02 Insulator Ties

21 CSG-TS-NOTES Tension Splicing Instructions

22 CSG-UGC-NOTES Construction Notes for Underground Cables

23 CSG-OHL-PSC-NOTES Notes on Fabrication of PSC Pole and Accessories

24 CSG-OHL-PSC-DETAILS Details of PSC Poles

25 CSG-OHL-PSC-POLE Structure of PSC Pole

26 CSG-OHL-PSC-SECTION Section of PSC Pole

27 CSG-OHL-PSC-HOLE Hole Details for PSC Pole

28 CSG-OHL-SC-PSC-SPSA-BQ Bill of Quantity for PSC Pole SPSA Structure

29 CSG-OHL-SC-PSC-SPSA-PO Pole for PSC Pole SPSA Structure

30 CSG-OHL-SC-PSC-SPSA-CA Cross Arm Details for PSC Pole

31 CSG-OHL-OFFSET Offset PSC Pole Schematics

32 CSG-OHL-STP-NOTES Notes on Fabrication of Steel Tubular Pole and Accessories

33 CSG-OHL-STP-DETAILS Details of STP Pole

34 CSG-OHL-SC-STP-SPSA-BQ 11 kV Single Pole Single Arm Structure, STSA

35 CSG-OHL-SC-STP-SPSA-PO 11 kV Single Pole Single Arm Structure, STSA

36 CSG-OHL-SC-STP-SPSA-CA Single Pole Single Arm, Cross Arm for 11 kV

37 CSG-OHL-SC-STP-SPSA-SB Single Pole Single Arm, Single Bracing Set for 11 kV

38 CSG-OHL-SC-STP-SPSA-ST Single Pole Single Arm, Stay Set for 11 kV

39 CSG-OHL-SC-STP-SPDE-BQ Single Pole Single Dead End Structure

40 CSG-OHL-SC-STP-SPDE-PO Single Pole Single Dead End Structure

41 CSG-OHL-SC-STP-SPDE-CA Single Pole Single Dead End Structure, Cross Arm for 11 kV

42 CSG-OHL-SC-STP-SPDE-SB Single Pole Single Dead End Structure, Single Bracing Set for 11 kV

43 CSG-OHL-SC-STP-SPDE-ST Single Pole Single Dead End Structure, Stay Set for 11 kV

44 CSG-OHL-SC-STP-SPDDE-BQ Single Pole Double Dead End Structure

45 CSG-OHL-SC-STP-SPDDE-PO Single Pole Double Dead End Structure

46 CSG-OHL-SC-STP-SPDDE-CA Single Pole Double Dead End Structure, Cross Arm for 11 kV

47 CSG-OHL-SC-STP-SPDDE-SB Single Pole Double Dead End Structure, Single Bracing Set for 11 kV
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48 CSG-OHL-SC-STP-SPDDE-DB Single Pole Double Dead End Structure, Single Bracing Set for 11 kV

49 CSG-OHL-SC-STP-SPDDE-ST Single Pole Double Dead End Structure, Stay Set for 11 kV

50 CSG-OHL-SC-STP-DPA-BQ 11 kV Double Pole Arm Structure

51 CSG-OHL-SC-STP-DPA-PO 11 kV Double Pole Arm Structure

52 CSG-OHL-SC-STP-DPA-CL 11 kV Double Pole Arm Structure, Clamp and Cross Arm Structure

53 CSG-OHL-SC-STP-DPA-ST 11 kV Double Pole Arm Structure, Stay Set

54 CSG-OHL-SC-STP-DPDA-BQ Double Pole Single Arm Dead End Structure

55 CSG-OHL-SC-STP-DPDA-PO Double Pole Single Arm Dead End Structure

56 CSG-OHL-SC-STP-DPDA-CL Double Pole Single Arm Dead End Structure, Clamp and Cross Arm Structure

57 CSG-OHL-SC-STP-DPDA-ST Double Pole Single Arm Dead End Structure, Stay Set

58 CSG-OHL-SC-STP-DDPDA-BQ Double Pole Double Dead End Arm Structure

59 CSG-OHL-SC-STP-DDPDA-PO Double Pole Double Dead End Arm Structure

60 CSG-OHL-SC-STP-DDPDA-CL Double Pole Double Arm, Dead End Structure, Clamp and Cross Arm

61 CSG-OHL-SC-STP-DDPDA-CB Double Pole Double Arm, Dead End Structure, Bracing Assembly

62 CSG-OHL-SC-STP-DDPDA-UA
Double Pole Double Arm, Dead End Structure, For Upper Cross Arm Channel for Cross 

Bracing Assembly

63 CSG-OHL-SC-STP-DDPDA-LA
Double Pole Double Arm, Dead End Structure, For Lower Cross Arm Channel for Cross 

Bracing Assembly

64 CSG-OHL-SC-STP-DDPDA-CA
Double Pole Double Arm, Dead End Structure, For Cross Arm Channel for Cross Bracing 

Assembly

65 CSG-OHL-SC-STP-DDPDA-ST Double Pole Double Arm, Dead End Structure, Stay Set

66 CSG-OHL-DC-STP-SPSA-BQ 11 kV Single Pole Single Arm Structure, STSA

67 CSG-OHL-DC-STP-SPSA-PO 11 kV Single Pole Single Arm Structure, STSA

68 CSG-OHL-DC-STP-SPSA-CA Single Pole Single Arm, Cross Arm for 11 kV

69 CSG-OHL-DC-STP-SPSA-SB Single Pole Single Arm, Single Bracing Set for 11 kV

70 CSG-OHL-DC-STP-SPDE-BQ Single Pole Single Dead End Structure

71 CSG-OHL-DC-STP-SPDE-PO Single Pole Single Dead End Structure

72 CSG-OHL-DC-STP-SPDE-CA Single Pole Single Dead End Structure, Cross Arm for 11 kV

73 CSG-OHL-DC-STP-SPDE-SB Single Pole Single Dead End Structure, Single Bracing Set for 11 kV

74 CSG-OHL-DC-STP-SPDDE-BQ Single Pole Double Dead End Structure

75 CSG-OHL-DC-STP-SPDDE-PO Single Pole Double Dead End Structure

76 CSG-OHL-DC-STP-SPDDE-CA Single Pole Double Dead End Structure, Cross Arm for 11 kV

77 CSG-OHL-DC-STP-SPDDE-SB Single Pole Double Dead End Structure, Single Bracing Set for 11 kV

78 CSG-OHL-DC-STP-SPDDE-DB Single Pole Double Dead End Structure, Single Bracing Set for 11 kV

79 CSG-OHL-DC-STP-DPA-BQ 11 kV Double Pole Arm Structure

80 CSG-OHL-DC-STP-DPA-PO 11 kV Double Pole Arm Structure

81 CSG-OHL-DC-STP-DPA-CL 11 kV Double Pole Arm Structure, Clamp and Cross Arm Structure

82 CSG-OHL-DC-STP-DPDA-BQ Double Pole Single Arm Dead End Structure

83 CSG-OHL-DC-STP-DPDA-PO Double Pole Single Arm Dead End Structure

84 CSG-OHL-DC-STP-DPDA-CL Double Pole Single Arm Dead End Structure, Clamp and Cross Arm Structure

85 CSG-OHL-DC-STP-DDPDA-BQ Double Pole Double Dead End Arm Structure

86 CSG-OHL-DC-STP-DDPDA-PO Double Pole Double Dead End Arm Structure

87 CSG-OHL-DC-STP-DDPDA-CL Double Pole Double Arm, Dead End Structure, Clamp and Cross Arm

88 CSG-OHL-DC-STP-DDPDA-CB Double Pole Double Arm, Dead End Structure, Bracing Assembly

89 CSG-OHL-DC-STP-DDPDA-UA
Double Pole Double Arm, Dead End Structure, For Upper Cross Arm Channel for Cross 

Bracing Assembly

90 CSG-OHL-DC-STP-DDPDA-LA
Double Pole Double Arm, Dead End Structure, For Lower Cross Arm Channel for Cross 

Bracing Assembly

91 CSG-OHL-DC-STP-DDPDA-CA
Double Pole Double Arm, Dead End Structure, For Cross Arm Channel for Cross Bracing 

Assembly
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92 CSG-OHL-INS-11--INS-01 11 kV Pin Insulator

93 CSG-OHL-INS-11--INS-02 11 kV Insulator Pin

94 CSG-OHL-INS-11--INS-03 Hardware for Tension Set

95 CSG-OHL-INS-11--INS-04 Tension Set

96 CSG-OHL-INS-11--INS-05 Compression Tools

97 CSG-OHL-INS-11--INS-06 Stay Insulator

98 CSG-OHL-INS-11--INS-07 Shackle Insulator

99 CSG-OHL-XFORM-NOTES Notes of Installation of 33/11 kV Transformer

100 CSG-OHL-XFORM-STRUCT Structure for 33/11 kV Transformer Installation

101 CSG-OHL-XFORM-SUP-CH Transformer Support Channels

102 CSG-OHL-XFORM-CLAMP Transformer Clamps
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