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TECHNICAL SPECIFICATIONS 

SECTION-I 

GENERAL INFORMATION AND SCOPE 

 

1. General Information and Scope 

1.1 Scope 

1.1.1 The following transmission lines are included in the scope of the Contractor: 
  

1. 220 kV D/C Kushma – New Butwal  
transmission line 

- approx. 87.6 kms 

2. LILO of 132 kV D/C Butwal – Bardhaghat 
transmission line at New Butwal 

- approx. 3.0 kms 

 

1.1.2 This Specification covers the following scope of works: 

(i) Detailed survey including route alignment, profiling (where ever route 
change is required), tower spotting, optimization of tower locations, 
soil resistivity measurement & geotechnical investigation (including 
special foundation locations viz. pile/well foundation locations, 
whenever applicable & covered under BPS);  

(ii) Check survey;  

(iii) Design, Proto type testing, fabrication and supply of all type of 220kV 
double circuit transmission line towers (Also to be used in 132 kV LILO 
line) including bolts, nuts and washers, step bolts, hangers, D-shackles 
etc.; 

 (iv) Supply of all types of tower accessories like phase plate, circuit plate 
(where ever applicable), number plate, danger plate, anti climbing 
device, Bird guard (where ever applicable);  

(v) Supply of Conductor, Insulators, Earth wire, Hardware Fittings, 
Accessories for Conductor & Earth wire and OPGW & associated fittings 
& accessories; 

(vi) Design of foundations for different soil conditions for different type of 
towers, classification of foundation for different type of towers and 
casting of foundation for tower footings as per approved drawings;   

(vii) Supply & Installation of Tower Earthing; 

(viii) Erection of towers, tack welding of bolts and nuts including supply and 
application of zinc rich paint, fixing of insulator strings, stringing of 
conductors and earth wires/OPGW along with all necessary line 
accessories; 

(ix) Painting of towers & supply and erection of span markers, obstruction 
lights (wherever applicable) for aviation requirements (as required) 
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(xi) Testing and commissioning of the erected transmission lines  

(xii)  Supply & Installation of PLS-CADD and PLS-Tower Softwares (10 multi-
user licenses each) along with associated training and 

(xiii) Other items not specifically mentioned in this Specification and/or BPS 
but are required for the successful commissioning of the transmission 
line, unless specifically excluded in the Specification. 

1.1.2.1 Contractor shall develop design, structural drawings, shop drawings & Bill of 
Materials of all 220 kV Double circuit towers and carryout the proto testing of 
towers. Similarly, the design and drawings for all type of foundations for the 
towers shall also be developed by the contractor, in sequence, suiting the 
project requirement.   

1.1.2.2 (a)  The provisional quantities of fabricated & galvanised steel towers as per 
specifications requirement, foundation type and their numbers, quantity 
of various line materials and other items are given in appropriate Price 
Schedule in Volume-III of the bid documents.  However, the work shall be 
executed as per approved construction drawings and project 
requirement. 

(b) The various item of work is described very briefly in the appropriate Price 
Schedule.  The various items of the Price Schedule shall be read in 
conjunction with the corresponding sections in the Technical 
Specifications including amendments and, additions, if any.  The Bidder’s 
rates shall be based on the description of activities in the Price Schedule 
as well as necessary operations detailed in these Technical Specifications. 

 (c)  The Unit rates quoted shall include minor details which are obviously and 
fairly intended, and which may not have been included in these 
documents but are essential for the satisfactory completion of the 
various works. 

 (d)  The unit rate quoted shall be inclusive of all plant equipment, men, 
material skilled and unskilled labour etc. essential for satisfactory 
completion of various works. 

 (e) All measurements for payment shall be in S.I. units, lengths shall be 
measured in meters corrected to two decimal places. Areas shall be 
computed in square meters & volume in cubic meters rounded off to two 
decimals. 

1.1.3 All the raw materials such as steel, zinc for galvanising, reinforcement steel 
and cement for tower foundation, coke and salt for tower earthing etc., bolts, 
nuts, washers, D-shackles, hangers, links, danger plates, phase plates, number 
plates. Circuit Plates, anti climbing device, bird guards, etc., required for 
tower manufacture and erection shall be included in the Contractor’s scope 
of supply. Bidder shall clearly indicate in the offer, the sources from where 
they propose to procure the raw materials and the components. 

1.1.4 The installation & stringing of the HTLS conductor for the above transmission 
lines shall be carried out by the transmission line contractor under 
supervision of the HTLS conductor supplier. 
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  The entire stringing work of conductor and earth wire/OPGW shall be carried 
out by tension stringing technique.  The contractor shall indicate in their 
offer, the sets of tension stringing equipment he is having in his possession 
and the sets of stringing equipment he would deploy exclusively for this 
project. The period of deployment of tension stringing equipment shall be as 
per actual site requirement.  

  Power line crossing, river crossings, railway crossings, other single span 
sections where deployment of tension stringing machine is not warranted 
and in hilly terrain, thick forest or areas with site constraints, where 
deployment of tension stringing machine is not feasible , manual stringing 
may be adopted after getting approval of Employer’s site engineer. The 
contractor shall deploy appropriate tools / equipments / machinery to ensure 
that the stringing operation is carried out without causing damage to 
conductor/earth wire/OPGW which are installed at the prescribed sag-
tension as per the approved stringing charts.   

 However, the Bidder having requisite experience has freedom to use 
helicopter for stringing. The Bidder intending to use helicopter shall furnish 
detailed description of the procedure, type & number of helicopter & 
accessories etc., to be deployed for stringing operation. 

  The payment for stringing shall be done as per the unit rates of stringing 
under the contract irrespective of the methodology adopted for stringing. 

1.1.5 The Bidder shall quote the unit rates for tower and foundation as per units 
mentioned in appropriate price schedules. However, payment of these items 
identified in the schedule of prices shall be made as follows: 

Tower Supply        : On completion of respective complete tower 

Tower Erection      : On erection of respective complete tower 

Tower Foundation : On completion of respective foundation in all respect  

1.1.6 This specification also includes the supply of Conductor, Insulators, Earthwire, 
hardware fittings, all type of accessories for conductor and earth wire and 
OPGW and its associated hardware & accessories as detailed in the 
specification. Contractor shall clearly indicate in their offer, the sources from 
where they propose to procure these materials in appropriate Schedule of 
BPS. The technical description of these items are given in relevant section of 
this Volume of the bidding documents. 

1.1.7 Location Details and Terminal Points 

  The 220 kV (twin bundle) transmission line shall emanate from Kushma sub-
station at Khurkot VDC of Parbat district and shall terminate at New-Butwal 
sub-station near Ramnagar at Makrahar VDC of Rupandehi district in Western 
Development Region of Nepal. The transmission line shall be passing mainly 
through undulated hilly areas, cultivated land, barren land, forest stretches 
and terai regions.  

  The 132 kV transmission line LILO shall emanate from a suitable point on 132 
kV D/C Butwal – Bardhaghat transmission line and shall terminate at New-
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Butwal sub-station near Ramnagar at Makrahar VDC in Western Development 
Region of Nepal. 

 The Contractor shall have to construct the above transmission lines 
completely up to dead end towers on either end. Stringing shall also be 
carried out from dead end tower to terminal arrangements/terminal points. 

 

1.2  Details of Transmission Line Routes and Terrain 

  Detailed survey including route alignment and profiling have been carried out 
by the Owner and these are not expected to vary substantially. The 
contractor has to carryout the tower spotting, optimization of tower 
locations, soil resistivity measurement & geotechnical investigation etc. 

 However, certain quantity of detailed survey including route alignment, 
profiling, tower spotting, optimization of tower locations soil resistivity 
measurement & geotechnical investigation etc. have been kept in the scope 
of the contractor for changes in the route, if any, necessitated during 
execution stage. 

  The details collected through detailed survey viz, route alignment maps, 
detailed survey reports etc. are enclosed with this specification. Bidders may 
visit the line route to acquaint themselves with terrain conditions and 
associated details of the proposed transmission lines.  

1.3 Access to the Line and Right of Way 

 Right of way and way leave clearance shall be arranged by the Owner in 
accordance with work schedules. Owner will secure way leave and Right of 
way in the Forest area.  

 

1.4 Contractor Execution Plan 

 After award of the contract, the contractor shall submit a detailed plan for 
resources mobilization & execution of various activities under the project 
scope along with the L2 network to be approved by owner. The detail should 
also cover the locations and size of stores to be established by the contractor. 
The contractor shall be required to open at least three offices with stores.  

 The contractor shall deploy a Project Manager at site who shall not be 
allowed to be changed without the consent from NEA, once deployed. The 
work at site shall be carried out after permission from the Site-in-charge and 
with proper consent of land owners and forest officials.  

2.0 Line Data: 

2.1 Electrical System Data: 
 

1. Nominal Voltage kV 220 132 

2. Maximum  system voltage kV 245 145 

3. BIL (Impulse) kV (Peak) 1250 650 

4. Power frequency withstand voltage kV (rms) 460 275 
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(Wet) 

5. Minimum Corona extinction voltage at 
50 Hz AC system under dry condition 

kV (rms) 
phase to 
earth. 

154      
(Min) 

N.A. 

6. Radio interference voltage at one MHz 
for phase to earth voltage of 154 KV 
under dry condition. 

Micro 
Volts 

1000    
(Max) 

N.A. 

 

2.2                Details of Line Materials 

 A. Conductor and earth wire for lines 
 

Sl.  
No.  

Description Conductor 
220 kV line 

Conductor 
132 kV LILO 

Earthwire 

1. Type HTLS conductor  ACSR ‘BEAR’ 
conductor 

GS EW / 
OPGW 

2. Stranding and wire 
diameter 

   

 Aluminium / Al. Alloy To be designed  30/3.35 
Aluminium 

- 

 Core To be designed 7/3.35 7/3.35 

3. Conductor per phase  2 1 NA 

4. Spacing between 
conductor of same 
phase(sub conductor 
spacing)(mm) 

450 for twin 
bundle 

NA NA 

5. Configuration Vertical  Vertical  One each to 
run 

horizontally 
on top  

6. Overall Diameter (mm) 28.62 max 23.45 10.05 

7. Unit mass (kg/km) 1621 max 1215 483 

8. Min. UTS (kN) 130.32 111.5 61.1 

  
2.3  Details of Insulator Strings  
2.3.1 with disc insulators  
  

Sl 
No. 

Particulars Single ‘I’ 
Suspension 

Pilot 

Double 
tension 

Triple 
Tension 

1. No of Standard Insulator Discs 1 x 16 2 x 17 3 x 17 

2. Size of Disc 280 x 145 280 x 170 280 x 170 

3. E& M  Strength of each disc KN 120 160 160 

4. 
Size and Designation of pin ball 
shank (mm) 

20 20 20 

5. 
Creepage distance of each disc 
(mm) 

315 315 315 
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2.3.1 with composite long rod insulators  
  

Sl 
No. 

Particulars Single ‘I’ 
Suspension 

Pilot 

Double 
tension 

Triple 
Tension 

1. No of Standard Insulator units 1 x 1 2 x 1 3 x 1 

2. 
Size of Composite Insulator 
(Core dia x Nominal length) 
(mm) 

24x2320 
 

24x2890 
 

24x2890 
 

3. 
E& M  Strength of each unit 
(KN) 

120 160 160 

4. 
Size and Designation of pin ball 
shank (mm) 

20 20 20 

5. 
Creepage distance of each unit 
(mm) 

5040 5355 5355 

 Note : Bidder may quote for any of the above options of insulators. 

2.4 Insulator String Hardware (As may be applicable) 

 a)  Anchor Shackle 

 b)  Chain Link 

 c)  Ball Clevis 

 d)  Arcing horn holding plate 

 e)  Yoke plate 

 f)  Socket clevis 

 g) Arcing horns 

 h) Corona control ring/grading ring. 

 i)  Clevis Eye 

 j)  Free center type/Armour grip suspension clamp for suspension strings. 

 k) Compression type dead end clamp. 

 l)  Sag adjuster. 

 m)  Balancing weight 
 

 

2.5 Accessories for Conductor & Earth wire (As may be applicable) 

 a)  Preformed Armour rods 

 b)  Mid Span compression joint 

 c)  Repair Sleeves 

 d)  Flexible copper bonds 
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 e)  Vibration dampers 

 f)  Rigid Spacers 

 g)   Suspension clamp for earth wire. 

 h)   Tension clamp for earth wire. 
 

3.0 Service Conditions: 

 Equipment/material to be supplied against this specification shall be suitable 
for satisfactory continuous operation under tropical conditions as specified 
below: 

 Maximum ambient temperature (Degree Celsius) : 45 

 Minimum ambient temperature (Degree Celsius) : 0 

 Relative humidity (% range) : 10-100 

 Wind zone (as per IS: 875)      :                4 

 Maximum wind velocity (m/sec.) :                47 m/sec 

 Maximum altitude above mean sea level (Meters) :                upto 2000 m   

 Isoceraunic level (days/years) :                 60           

 Climate varies from moderately hot and humid tropical climate to cold 
climate.   
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TECHNICAL SPECIFICATIONS 

SECTION - II 

                                             GENERAL TECHNICAL CONDITIONS 

1.1 General 

 The following provisions shall supplement all the detailed technical 
specifications and requirements brought out herein.  The contractor’s 
proposal shall be based on the use of materials complying fully with the 
requirements specified herein. 

1.2 Engineering Data 

1.2.1 The furnishing of engineering data by the Contractor shall be in accordance 
with the Schedule as specified in the Bidding Document. The review of these 
data by the Employer will cover only general conformance of the data to the 
specifications and not a through review of all dimensions, quantities and 
details of the materials, or items indicated or the accuracy of the information 
submitted.  This review by the Employer shall not be considered by the 
Contractor, as limiting any of his responsibilities and liabilities for mistakes 
and deviations from the requirements, specified under these specifications. 

1.2.2 All engineering data submitted by the Contractor after review by the 
Employer shall form part of the contract document. 

1.3 Drawings 

 In addition to those stipulated in clause regarding drawings in GCC/SCC, the 
following also shall apply in respect of Contractor Drawings. 

1.3.1 All drawings submitted by the Contractor including those submitted at the 
time of Bid shall be with sufficient detail to indicate the type, size, 
arrangement, dimensions, material description, Bill of Materials, weight of 
each component break-up for packing and shipment, fixing arrangement 
required, the dimensions required for installation and any other information 
specifically requested in these specifications. 

1.3.2 Each drawing submitted by the Contractor shall be clearly marked with the 
name of the Employer, the specification title, the specification number and 
the name of the Project.  All titles, noting, markings and writings on the 
drawing shall be in English.  All the dimensions should be to the scale and in 
S.I. units. 

1.3.3 The drawings submitted by the Contractor shall be reviewed by the Employer 
as far as practicable within 28 days and shall be modified by the Contractor if 
any modifications and/or corrections are required by the Employer. The 
Contractor shall incorporate such modifications and/or corrections and 
submit the final drawings for approval.  Any delays arising out of failure by 
the Contractor to rectify the drawings in good time shall not alter the 
contract completion date. 



Design, Supply, Installation and Commissioning of Kushma-New Butwal 220 kV Transmission Line 
 

SECTION-II                                              
Volume – II                                ICB-PMD-KGTCP-072/73-04                              
 

2 

1.3.4 The drawings submitted for approval to the Employer shall be in 
quadruplicate.  One print of such drawings shall be returned to the 
Contractor by the Employer marked “approved/approved with corrections”.  
The contractor shall there upon furnish the Employer additional prints as may 
be required along with one reproducible in original of the drawings after 
incorporating all corrections. 

1.3.5 The work shall be performed by the Contractor strictly in accordance with 
these drawings and no deviation shall be permitted without the written 
approval of the Employer, if so required.   

1.3.6 All manufacturing, fabrication and erection work under the scope of 
Contractor, prior to the approval of the drawings shall be at the Contractor’s 
risk.  The contractor may incorporate any changes in the design, which are 
necessary to conform to the provisions and intent of the contract and such 
changes will again be subject to approval by the Employer. 

1.3.7 The approval of the documents and drawings by the Employer shall mean 
that the Employer is satisfied that: 

 (a)  The Contractor has completed the part of the Works covered by the 
subject document (i.e. confirmation of progress of work). 

 (b) The Works appear to comply with requirements of Specifications. 

 In no case the approval by the Employer of any document does imply 
compliance with  technical requirements nor the absence of errors in such 
documents. 

 If errors are discovered any time during the validity of the contract, then the 
Contractor shall be responsible for consequences. 

1.3.8 All drawings shall be prepared using AutoCAD software version 2000 or later 
only. Drawings, which are not compatible to AutoCAD software version 2000 
or later, shall not be acceptable. After final approval all the drawings shall be 
submitted to the Employer in CDs. 

 A copy of each drawing reviewed will be returned to the Contractor as 
stipulated herein. 

1.3.9 Copies of drawings returned to the Contractor will be in the form of a print 
with the Employer’s marking, or a print made from a microfilm of the marked 
up drawing. 

1.3.10 The following is the general list of the documents and drawings that are to be 
approved by the Employer. 

 a) Work Schedule (Master Network) Plan. 

 b) Detailed survey report and profile drawings showing ground clearance 
and tower locations (as applicable).  

 c) Tower schedule and foundation classification for individual tower 
locations (as applicable). 

 d) Tower structural drawing and bill of materials. 
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 e) Soil Investigation report. 

 f) Foundation working drawings/excavation Plan. 

 g) Tower footing earthing drawing. 

 h) Stub and stub-setting template drawings. 

 i) Stringing procedure and stringing chart. 

 j) Tower accessories drawings like danger plate, name plate etc. 

 k) Quality plans for fabrication and site activities including Quality System. 

 l) Sub-vendors approval, etc. 

 m) Line material drawings. 

 n) Type test report for line materials. 

1.3.11 All rights of the design/drawing for all types of towers and foundations shall 
be strictly reserved with the Employer only and any designs/drawings/data 
sheets submitted by the contractor from time to time shall become the 
property of the Employer. Under no circumstances, the Contractor shall be 
allowed to use/offer above designs/drawings/data sheets to any other 
authority without prior written permission of the Employer. Any deviation to 
above is not acceptable and may be a cause for rejection of the bid.  

1.4 Design Improvements 

1.4.1 The Employer or the Contractor may propose changes in the specification and 
if the parties agree upon any such changes and the cost implication, the 
specification shall be modified accordingly. 

1.5 Design Co-ordination  

 Wherever, the design is in the scope of Contractor, the Contractor shall be 
responsible for the selection and design of appropriate material/item to 
provide the best co-coordinated performance of the entire system. The basic 
design requirements are detailed out in this Specification.  

                    The design of various components, sub-assemblies and assemblies shall be so 
done that it facilitates easy field assembly and maintenance. 

1.6 Design Review Meeting 

 The contractor will be called upon to attend design review meetings with the 
Employer, and the consultants of the Employer during the period of Contract. 
The contractor shall attend such meetings at his own cost at the Corporate 
Office of the Employer or at mutually agreed venue as and when required. 
Such review meeting will be held generally four times in a year.      

1.7 Quality Assurance, Inspection & Testing 
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1.7.1 Quality Assurance 

 To ensure that the supply and services under the scope of this Contract 
whether manufactured or performed within the Contractor’s works or at his 
Sub-Contractor’s premises or at site or at any other place of work are in 
accordance with the specifications. The Contractor shall adopt suitable 
quality assurance programme to control such activities at all points necessary. 
Such programme shall be broadly outlined by the Contractor and shall be 
finalised after discussions before the award of Contract. The detailed 
programme shall be submitted by the contractor after the award of contract 
and finally accepted by the Employer after discussion. A quality assurance 
programme of the Contractor shall generally cover but not limited to the 
following: 

 (a) His organisation structure for the management and implementation of 
the proposed quality assurance programme. 

 (b) Documentation control System. 

 (c) Qualification data for Contractor’s key personnel. 

 (d) The procedure for purchase of materials, parts components and 
selection of sub-Contractor’s services including vendor analysis, source 
inspection, incoming raw material inspection, verification of material 
purchases etc. 

 (e) System for shop manufacturing including process controls and 
fabrication and assembly controls. 

 (f) Control of non-conforming items and system for corrective action. 

 (g) Control of calibration and testing of measuring and testing equipments. 

 (h) Inspection and test procedure for manufacture. 

 (i) System for indication and appraisal of inspection status. 

 (j) System for quality audits. 

(k) System for authorising release of manufactured product to the 
Employer. 

 (l) System for maintenance of records. 

 (m) System for handling storage and delivery and 

 (n) A quality plan detailing out the specific quality control procedure 
adopted for controlling the quality characteristics relevant to critical 
and important items of supply. 

 The Quality plan shall be mutually discussed and approved by the Employer 
after incorporating necessary corrections by the Contractor as may be 
required. 

1.7.1.1 Quality Assurance Documents 

 The Contractor shall be required to submit all the Quality Assurance 
Documents as stipulated in the Quality Plan at the time of Employer's 
inspection of equipment/material. 
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1.7.1.2 The Employer or his duly authorised representatives reserves the right to 
carry out Quality Audit and quality surveillance of the systems and 
procedures of the Contractor's/his vendor's Quality Management and Control 
Activities. 

1.7.2 Employer's Supervision 

1.7.2.1 To eliminate delays and avoid disputes and litigation to the Contract, all 
matters and questions shall be resolved in accordance with the provisions of 
this document. 

1.7.2.2 The manufacturing of the product shall be carried out in accordance with the 
specifications. The scope of the duties of the Employer, pursuant to the 
contract, will include but not be limited to the following. 

 a) Interpretation of all the terms and conditions of these Documents and 
Specifications. 

 b) Review and interpretation of all the Contractor's drawings, engineering 
data etc. 

 c) Witness or authorise his representative to witness tests at the 
manufacturer's works or at site, or at any place where work is 
performed under the contract. 

 d) Inspect, accept or reject any equipment, material and work under the 
Contract, in accordance with the Specifications. 

 e) Issue certificate of acceptance and/or progressive payment and final 
payment certificate. 

 f) Review and suggest modification and improvement in completion 
schedules from time to time, and 

 g) Supervise the Quality Assurance Programme implementation at all 
stages of the works. 

1.7.3 Inspection & Inspection Certificate 

1.7.3.1 The Employer, his duly authorized representative and/or outside inspection 
agency acting on behalf of the Employer shall have, at all reasonable times, 
access to the premises and /or works of the contractor and/or their sub-
contractor(s)/sub-vendors and shall have the right, at all reasonable times, to 
inspect and examine the materials and workmanship of the product during its 
manufacture. 

1.7.3.2 The Contractor shall give the Employer's Inspector fifteen (15) days (in case of 
domestic testing and thirty (30) days (in case of foreign testing), as the case 
may be, written notice of any material being ready for testing. In case of 
turnkey contract, the turnkey contractor shall give the notice for inspection 
and shall associate in the inspection with Employee’s inspector. All such 
inspections shall be to the Contractor's account except for the expenses of 
the Employer’s inspector. The Employer’s inspector, unless witnessing of the 
tests is virtually waived, will attend such tests within fifteen (15) days (in case 
of domestic testing) and thirty (30) days in (in case of foreign testing) of the 
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date of which the equipment is notified as being ready for test/inspection or 
on a mutually agreed date, failing which the Contractor may proceed with the 
test which shall be deemed to have been made in the inspector's presence 
and he shall forthwith forward to the inspector duly certified copies of test 
reports / certificates in triplicate. 

1.7.3.3 The Employer’s Inspector shall, within fifteen (15) days from the date of 
inspection, give notice in writing to the Contractor, of any objection to any 
drawings and all or any equipment and workmanship which in his opinion is 
not in accordance with the Contract. The Contractor shall give due 
consideration to such objections and shall make the modifications that may 
be necessary to meet the said objections. 

1.7.3.4 When the factory tests have been completed at the Contractor’s or Sub-
Contractor’s works, the Employer’s inspector shall issue a certificate to this 
effect within fifteen (15) days after completion of tests but if the tests are 
not witnessed by the Employer’s inspector, the certificate shall be issued 
within fifteen (15) days of receipt of the Contractor’s Test Certificate by the 
Employer’s Inspector. The completion of these tests or the issue of the 
certificate shall not bind the Employer to accept the equipment should it, on 
further tests after erection, be found not to comply with the Contract. 

1.7.3.5 In all cases where the Contract provides for test whether at the premises or 
works of, the Contractor or of any Sub-Contractor, the Contractor except 
where otherwise specified shall provide free of charge such item as labour, 
materials, electricity, fuel, water, stores, apparatus and instruments as may 
be reasonably demanded by the Employer’s inspector or his authorised 
representative to carry out effectively such tests of the equipment in 
accordance with the Contract and shall give facilities to the Employer’s 
Inspector or to his authorised representative to accomplish testing. 

1.7.3.6 The inspection by Employer and issue of Inspection Certificate thereon shall 
in no way limit the liabilities and responsibilities of the Contractor in respect 
of the agreed Quality Assurance Programme forming a part of the Contract. 

1.7.3.7 a)  The Contractor shall keep the Employer informed in advance about the 
time of starting and of the progress of manufacture and fabrication of 
various parts at various stages, so that arrangements could be made for 
inspection. 

 b) The acceptance of any part of items shall in no way relieve the Contractor 
of any part of his responsibility for meeting all the requirements of the 
Specifications. 

1.7.3.8 The Employer or his representative shall have free access at all reasonable 
times to those parts of the Contractor’s works which are concerned with the 
fabrication of the Employer’s material for satisfying him that the fabrication is 
being done in accordance with the provisions of the Specifications. 

1.7.3.9 Unless specified otherwise, inspection shall be made at the place of 
manufacture prior to dispatch and shall be concluded so as not to interfere 
unnecessarily with the operation of the work. 
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1.7.3.10 Should any member of the structure be found not to comply with the 
supplied design, it shall be liable to rejection.  No member once rejected shall 
be resubmitted for inspection, except in cases where the Employer or his 
authorised representative considers that the defects can be rectified. 

1.7.3.11 Defect which may appear during fabrication shall be made good with the 
consent of, and according to the procedure proposed by the Contractor and 
approved by the Employer. 

1.7.3.12 All gauges and templates necessary to satisfy the Employer shall be supplied 
by the contractor. 

1.7.3.13 The specified grade and quality of steel shall be used by the Contractor. To 
ascertain the quality of steel used, the inspector may at his discretion get the 
material tested at an approved laboratory. 

1.7.4 Tests and Standards 

1.7.4.1 Tests 

 The type, acceptance and routine tests and tests during manufacture shall be 
carried-out on the material and shall mean as follows: 

1.7.4.1.1 Type Tests shall mean those tests which are to be carried out to prove the 
process of manufacture and general conformity of the material to this 
Specification. These tests shall be carried out on samples prior to 
commencement of commercial production against the order. The Bidder shall 
indicate his schedule for carrying out these tests. 

1.7.4.1.2 Acceptance Tests shall mean those tests which are to be carried out on 
samples taken from each lot offered for pre-dispatch inspection, for the 
purposes of acceptance of that lot. 

1.7.4.1.3 Routine Tests shall mean those tests, which are to be carried out on the 
material to check requirements which are likely to vary during production. 

1.7.4.1.4 Tests during manufacture shall mean those tests, which are to be  
carried out during the process of manufacture and end inspection by the 
Contractor to ensure the desired quality of the end product to be supplied by 
him. 

1.7.4.1.5 The norms and procedure of sampling for these tests will be as per the 
Quality Assurance Programme to be mutually agreed to by the Contractor 
and the Employer. 

1.7.4.1.6 The standards and norms to which these tests will be carried out are listed 
against them. Where a particular test is a specific requirement of this 
Specification, the norms and procedure of the test shall be as specified in 
Annexure-A or as mutually agreed to between the Contractor and the 
Employer in the Quality Assurance Programme. 

1.7.4.1.7 For all type and acceptance tests, the acceptance values shall be the values 
specified in this Specification or guaranteed by the Bidder, as applicable. 
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1.7.4.2 Standards 

  The Codes and/or standards referred to in the specifications shall govern, in 
all cases wherever such references are made.  In case of a conflict between 
such codes and/or standards and the specifications, the latter shall govern.  
Such codes and/or standards, referred to shall mean the latest revisions, 
amendments/changes adopted and published by the relevant agencies unless 
otherwise specified. 

1.7.4.2.1 Other internationally accepted standards which ensure equal or better 
performance than those specified shall also be accepted, subject to prior 
approval by the *Owner/*Employer/*Employer. 

1.7.4.2.2 The standards are available from  

 Reference/Abbreviation Name and address from which the  
Standards/guides are available 

 
 IS  Bureau of Indian Standards 

Manak Bhawan, 
9, Bahadur Shah Zafar Marg, 
New Delhi 
India. 

 ISO  International Organisation for  
Standardisation, Danish Board for 
Standardisation, Dansk Standardising 
Sraat, Aurehoegvei-12 
DK-2900 
Hellepruip, 
DENMARK 

 CSA  Canadian Standard Association 
178,Rexadale Boulevard, 
Rexdale(Ontario) 
Canada 
M9W 1R3 

 DIN  Deutsches Institute Fiir Normung 
Burggrafenstrassee 4-10 
Post Fach 1107 
D-1000, Berlin-30 
GERMANY 

 ASTM American Society for Testing and Material 
1916 Race Street 
Philadelphia.PA 
19103-1187 
USA 

 Indian Electricity Rules Kitab Mahal 
 Regulation for  Baba Kharak Singh Marg 
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 Crossing New Delhi-110001 
 of Railway Tracks INDIA 
  

 ASCE American Society of Civil Engineers 
  345 East 47th Street 
  New York, NY 
  10017-2398 
  USA 

 IEEE  Institute of Electrical and Electronics 
  Engineers 445 Hoes Lane 
  Piscataway, NJ 
  0085-1331 
  USA 

 IEC  International Electrotechnical Commission 
  Bureau Central de la Commission 
  1 rue, de varembe, Geneva 
  Switzerland. 

 

1.8 Standard Technical Particulars  

1.8.1        The Standard Technical Particulars of the various items are given in the 
relevant schedule of the specification. The bidder is required to comply with 
the same.  

1.9 Packing 

1.9.1 All the materials manufactured at the manufacturer's works shall be labeled 
"KB220KV/KB" before the inspection is being carried out. 

 1.9.2 All the materials shall be suitably protected, coated, covered or boxed and 
crated to prevent damage or deterioration during transit, handling and 
storage at Site till the time of erection. The Contractor shall be responsible for 
any loss or damage during transportation, handling and storage due to 
improper packing. 

1.9.3 The Contractor shall include and provide for securely protecting and packing 
the materials so as to avoid loss or damage during transport by air, sea, rail 
and road. 

1.9.4 All packing shall allow for easy removal and checking at site.  Wherever 
necessary, proper arrangement for attaching slings for lifting shall be 
provided.  All packages shall be clearly marked for with signs showing ‘up’ and 
‘down’ on the sides of boxes, and handling and unpacking instructions as 
considered necessary.  Special precaution shall be taken to prevent rusting of 
steel and iron parts during transit by sea. 

1.9.5 The cases containing easily damageable material shall be very carefully 
packed and marked with appropriate caution symbols, i.e. fragile, handle with 
care, use no hook etc. wherever applicable. 
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1.9.6 Each package shall be legibly marked by the Contractor at his expenses 
showing the details such as description and quantity of contents, the name of 
the consignee and address, the gross and net weights of the package, the 
name of the Contractor etc.  

1.9.7 Angle section shall be wire bundled. 

1.9.8 Cleat angles, gusset plates, brackets, fillet plate, hanger and similar loose 
pieces shall be tested and bolted together in multiples or securely wired 
through holes. 

1.9.9 Bolts, nuts washers and other attachments shall be packed in double gunny 
bags accurately tagged in accordance with the contents. 

1.9.10 The packing shall be properly done to avoid losses & damages during transit.  
Each bundle or package shall be appropriately marked. 

1.10 Storage of Material  

 Brief guidelines for storage of different type of construction material used in 
the transmission line projects are as under: 

1.10.1 Cement Storage 

 Cement received at site should be stored in a building or shed which is dry, 
leak proof and moisture proof. The building should have minimum numbers 
of windows. Cement bags stored and stacked off the floor on wooden planks 
in such a way so as to keep about 150 mm to 200 mm clearance from the 
ground. The floor may be of lean cement concrete or two layers of dry bricks 
laid on well consolidated earth. A minimum space of 600 mm shall be kept 
around and between the exterior walls and the stacks. In stacks, bags shall be 
kept close together to reduce air circulation. The height of the stack shall not 
be more than 12 bags and the width of the stack shall not be more than four 
bags or 3 meters. For extra safety during monsoon, or when it is expected to 
store for an unusually long period, the stack shall be completely enclosed by a 
waterproofing membrane such as polyethylene etc. Different type and make 
of cement shall be stacked and stored separately. 

1.10.2 Aggregates 

 Aggregates shall be stored at site on a hard dry and level patch of ground. If 
such a surface is not available, a platform of planks or old corrugated iron 
sheets, or floor bricks or a thin layer of lean concrete shall be made so as to 
prevent contamination with clay, dust, vegetable and other foreign matter. 

 The stacks of fine and coarse aggregates shall be kept in separate stock piles 
sufficiently removed from each other to prevent the material at the edges of 
the piles from getting intermixed. Fine aggregate shall be stacked in a place 
where loss due to the effect of wind is minimum. 

1.10.3 Reinforcement Steel 

 For each classification of steel, separate areas shall be earmarked. It is 
desirable that ends of bars and sections of each class be painted in distinct 
separate colors. Steel reinforcement shall be stored in such a way as to avoid 
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distortion and to prevent deterioration and corrosion. It is desirable to coat 
reinforcement with cement wash before stacking to prevent scaling and 
rusting in case of storage time exceeding one month. In store, reinforcement 
bars shall be stacked above ground level by at least 150 mm either on 
brick/cement/stone platform or concrete/bricks planks. 

1.10.4 Structural Steel or Tower Parts 

 The structural steer of different classification, sizes and lengths shall be 
stored separately. These shall be stored above ground level at least 150 mm 
upon platforms, skids or any other suitable supports to avoid any distortion of 
sections. Also, in order to prevent white rust formation sufficient care should 
be exercised while storing, handling and transporting galvanized products.  
The structural steel/tower parts shall be stored in an adequately ventilated 
area. The article shall be stored with spacers in between them and kept at an 
inclination to facilitate easy drainage of any water collected on the structural 
steel/tower parts. 

1.10.5 Conductor & Earthwire Drums 

 It is essential to save the conductor drums from damage during storage and 
transportation and the wooden battens and main wheel should be intact so 
that same can be successfully mounted on the conductor jacks to release the 
conductor during stringing. All the conductor and earthwire drums should be 
stored on a proper hard platform above ground to avoid deterioration of the 
drum and further avoiding the damage of conductor. The conductor & 
earthwire drums should be stored in such a manner that each drum can be 
accessed at any time for inspection purposes. 

1.10.6 Hardware fitting, Accessories & Insulators 

 All the hardware fittings, accessories and insulators should be stored on 
raised platform above ground so as not to damage the packaging and to avoid 
further damage or denting on the fittings and chipping of insulators. All the 
aluminum parts should be stored on a plain/raised platform under a cover 
shed in such a way that the aluminum fittings cannot be distorted during 
storage.. 

2.0             Environmental Mitigation Measures 
 
2.1            Physical Environment 
                    
 The following mitigation measures shall be undertaken to reduce the adverse 

impacts on the physical environment during construction of the transmission 
line. 

 
1. Discharge of cement slurry, garbage and other solid wastes generated by 

the construction activities and workforce should be avoided where 
possible. 

2.    Chemical and other hazardous materials should be dumped safely far 
away from the water bodies.  
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3. Disposal material of substation should be carried out within the acquired 
land for substation. The waste materials of the substation shall be 
minimized to avoid separate land for disposal. 

 
   2.2  Biological Environment 
  

  None 
 

2.3  Socio-economic and cultural Environment 
  
                 In the construction phase following mitigation measures shall be adopted in 

accordance with the EIA final report to minimize the impacts: 
 

 Control of adverse socio interactions between local communities and 
construction work force. 

 Awareness program regarding health and safety of transmission line. 

 Awareness program for workforce. 

 Insurance against health and safety. 
 

2.4 Employment 
 

                 The job preferences shall be given to local project affected family people. 
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TECHNICAL SPECIFICATIONS 

 SECTION- III 

DETAILED SURVEY AND SOIL INVESTIGATION 

1.0 Detailed Survey, Optimisation of Tower Location 

1.1 Detailed survey along the route alignment has been carried out and profile 
has been plotted on the drawings by the Employer. Details of angle of 
deviation and section lengths along with route alignment drawings have been 
given in Section VIII/9 of Vol II. The Contractor shall have to do tower spotting 
on already prepared profile drawings, optimise tower locations and carry out 
the check survey for the total length of transmission line. Tower spotting, 
optimisation of tower locations and check survey shall have to be carried out 
by the Contractor in line with the provision stated in Clause 1.2 of Section �t 1 
of this Specification.  

1.2 The Provisional quantity for detailed survey & check survey has been 
indicated in Price Schedule. The final quantity for the detailed survey shall be 
the route length along the revised route alignment, if any, and final quantity 
of check survey shall be the route length along the final route alignment. The 
tower spotting and optimisation of tower locations shall be carried out by the 
Contractor on the basis of approved Tower Spotting Data preferably using 
PLS-CADD software. 

1.3 The Contractor shall submit the proposal  for detailed survey , in case of 
change (if necessary) in the present route alignment finalised by the 
Employer and shall carry out the detailed survey, profiling & optimisation of 
tower locations only after getting approval from the Employer. The decision 
of Employer in this regard shall be final and binding for the Contractor. The 
Contractor shall finalise and submit results of detailed survey including 
changes suggested within the time schedule identified for completion of 
check survey and as agreed at the time of award. The soil investigation for 
the obligatory points are to be carried out by the Contractor as detailed out 
in this specification. 

1.3 The Contractor should note that Employer will not furnish the topographical 
maps but will make available any assistance that may be required in obtaining 
the topographical maps. 

1.4 The check survey shall be made along the approved route alignment after 
finalising the detailed survey. 

1.5 Soil resistivity along the route alignment shall be measured in dry weather by 
four-electrode method keeping inter-electrode spacing of 50 meters.  For 
�����o���µ�o���š�]�v�P�� �•�}�]�o�� �Œ���•�]�•�š�]�À�]�š�Ç�� �(�}�Œ�u�µ�o���� �î�‹���Œ�� �~�Á�Z���Œ���� ���A�ñ�ì�� �u���š���Œ�•�� ���v���� �Œ�� �A�� �u���P�P���Œ��
reading in ohms) shall be adopted.  Measurement shall be made at every 2 to 
3 kms along the route of transmission lines.  In case soil characteristic, 
changes within 2 to 3 kms., the value shall also have to be measured at 
intermediate locations.  The megger reading and soil characteristics shall also 
be indicated in the soil resistivity results. 

1.6 Detailed Survey 

Following activities shall be part of Detailed Survey work: 
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