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1.
SUMMARY OF NOTICE INVITING TENDER


1.  Defects Liability Period 


:   Twelve months                       


2.  Period of final measurement




                           


     and valuation 



:    Two months.                          


3.  Date of Commencement

:   Within 10 days from the date of                


     of works  
   
     

     receipt of work order.      
              4. Tender form cost                                         :  Rs 1500 to be submitted during  tender submission.                   


5.  Period of completion




                           


     of works 



:    4 months       


6.  Interim payments 


:   Minimum  10 % of Contract amount. 


7.  Retention Money 


:   10% of each running                 

               
     bill amount, limited  to 5% of total value
                              


8.  The firm period of Tender 

:   Three months from the               







     date of submission.                                              


9.  Escalation



:  No escalation   

  The Managing Director

        


     
                        

   Resort At Kazhakootam.                                                                                                   
 

Place :
Date :


                                    2.    NOTICE INVITING TENDER

1. Sealed item rate tenders for the Electrification of Proposed Resort at Kazhakootam, Trivandrum, Kerala, 

 invited by The Managing Director, hereinafter called as [Managing Director] from 
                well reputed  Electrical Contractors qualified for executing such works.

2a.
Tenderers are strongly advised to go through all the documents in connection with this contract very carefully.  The tender documents can be obtained from www.sumanam.org.  from..1-09-2009... to....9-10-2009... 


2b.
Sealed Tenders super scribed with the tender number and the opening date should be deposited in the office M/s. Sumanam Engineering Services Pvt Ltd, Trivandrum, Kerala before....3.00... P.M on ....11-09-2009...Any tender received after the due time and date will be rejected.


Tenderers will deposit the tender in a sealed super scribed envelope containing: 

1.
Letter accompanying the tender with communication other than those stipulated in the tender.

2.
Tender drawings.

3.
Tender Book.

2c.
Tenders will be opened in the presence of contractors or their authorized representatives who are present at the consultants  office at  ..3.30. P.M on ....11-09-2009.

2d.
After opening of the tenders, the information relating to examination, clarification, evaluation and comparison of tenders and recommendations concerning the award of contract shall not be disclosed to the tender​ers and other persons not officially concerned with such process.

2e. 
Subject to the Managing Directors right to accept any tender, and to reject any or all tenders, the Managing Director will award the contract to the tenderer whose bid has been determined to be substantially responsive to the tender documents and who has offered the lowest Evaluated Tender Price provided further that the tenderer has the capability and resources to carry out the Contract effectively.

2f.  
Prior to the expiry of the period of validity of the tender the Managing Directors / Consultant will notify the successful ten​derer in writing by registered letter that his tender has been accepted.  This letter (hereinafter referred as letter of acceptance) shall name the sum which the Managing Director will pay to the contractor in consideration of the execution, completion, operation, maintenance and guarantee of the works by the contractor as specified by the contract (hereinafter called the contract price). This letter of acceptance will constitute the formation of a contract.  

3. Tenders not properly filled, mutilated with incorrect calculations or generally not complying with the conditions may be rejected.

4. In case of schedule of rate contract the tenderers should quote their rates both in figures and in words.  The schedule of quantities must be fully priced with the rates quoted for the unit rate specification and the total of each page along with carried over figures of the previous page shall be given in ink and signed by the tenderer.  No blank space shall be left.  Figures in words shall be deemed to be final figures in case of cuttings or overwriting.  For percentage rate contract only a single rate as an overall percentage above or below or at the rate given in the schedule by a single entry at the bottom of the schedule under the head quoted rate, may be made.  The overall percentage rate accepted and specified in the agreement shall not be varied on any account whatever.

5.
If the tender is made by an individual it shall be signed with his full name and his complete address shall be given. If it is made by partnership firm it shall be signed with the co-partnership name by a member of the firm who shall sign his own name and give the name and address of each partner of the firm and attach a copy of  'Power of Attorney' with the tender authorising him to sign on behalf of the other partners.  A certified copy of the 'Registered Partnership Deed' shall also be submitted along with the tender.  In case the tender is made by or on behalf of a company incorporated under the Companies Act, 1956, it shall be signed by the Managing Director or by one of the Directors duly authorised on this behalf and shall include a copy of the  ‘Power of Attorney'  with  the tender.  A certified copy of the registered deed shall also be submitted along with the tender.  The tender should be in a sealed cover.  

6.
RETENTION AMOUNT:
A).  
Retention money at the rate of 10% of the value of work done from each running bill will be deducted from first and following bills, until such time as the cumulative total of such deductions (herein referred to as the Retention money) shall amount to 5% of the total contract price named in the letter of acceptance.  One half of the retention money shall be certified due for payment to the contractor after issue of certificate of virtual completion of the work and the balance of the retention money shall be certified at the expiration of defect liability period of 12 months provided always that if at such time there shall be no work remain to be executed by the contractor. 


If the Managing Director ordered any works during such period pursuant to clause 7.7 of condition of contract the Managing Director shall be entitled to withhold the payment until the  completion of such work or so much of the balance of rate may as shall in the opinion of the Architect represent the cost of the work so remaining to be executed.

B)  
If the Contractor so requests when the cumulative amount of retention money has reached 5% of the contract price the Managing Director shall pay 50% of such cumulative amount of retention money to the contractor upon lodgement with the Managing Director of a Bank Guarantee issued by a scheduled Bank for equivalent amount.  If the Bank Guarantee is valid up to the end of defect liability period, this will be treated as the guarantee for the Defect Liability Period and the other half shall be released on virtual completion as said above.                      

C)
All the deposits of RETENTION MONEY shall not bear any interest whatsoever.

D) Income-tax at the rate prevailing at the time of payment will be deducted from each running bill and final bill.

E) 
All statutory payments in connection with the employment of the Workmen for this work will be borne by the Contractor. 

The contractor is the employer of all the workers engaged for this work and should therefore take all required registrations and pay premiums correctly to labour welfare funds constituted by the union Government and Government of Kerala from time to time.

F) Sales Tax on work (work contract tax) shall be deducted at 5% of the gross payment, at present, for contractors having K.G.S.T registration.  For those contractors without K.G.S.T registration the deduction for work contract tax shall be as per K.G.S.T registration.


The deduction towards work contract tax shall be changed if the government revises the rate.  Any tax omitted, to be deducted in any part bill shall be deducted in the subsequent bills/final bill. 
7.
PERIOD OF VALIDITY
The tender shall remain valid for acceptance for a period of 90 days from the date of submission of the tenders.  If any tenderer withdraws his tender before the said period or makes any modifications in terms and conditions of the tender, then the Managing Director has the liberty to forfeit the said Earnest Money Deposit.

8.
INSPECTION OF SITE

Every tenderer is expected to inspect the site of the proposed  work  and  acquaint  himself  with  the   site conditions  approaches, availability of  raw  materials, geological  and weather conditions etc. before  quoting his  rates.   He must go through all the drawings, specifications and other tender documents.  Any further clarifications in the drawings and documents can be had from the Architects at the above mentioned address.

9.
QUANTUM OF WORK

A schedule of approximate quantities for various items accompanies this tender. It shall be definitely understood that the Architect/Managing Director does not accept any responsibility for the correctness or completeness of  this schedule in respect of items and quantities  and this  schedule  is liable to  alteration  by  deletions, deductions, or additions at the discretion of the Architect/Managing Director without  affecting the  terms  of  the contract. 

10.  
ALL INCLUSIVE RATES
            The contractor's rate must be firm and include the cost of  transportation of material to the  site,  all  taxes such as Sales Tax, Excise and Octroi etc. and the fixing or  placing  in position for which the item of  work  is intended   to  be  operated.   The rates quoted by the Contractor shall be firm throughout the contract period    and there shall be no upward revision of the rates quoted by the contractor for any reason whatsoever.  In addition to the statutory deductions towards Income Tax, work contract tax shall be deducted at the current rates.  However the rate of deduction towards work contract tax shall be changed if the government revises the rates. And also deductions shall be made towards any other tax imposed by the government.  It should be clearly understood that any claims for extra Sales Tax, Excise duty, Construction tax or any additional tax etc. shall not be entertained in any case whatsoever once the tenders are opened.

11       INTERPRETING SPECIFICATIONS


In interpreting the specifications, the following order of decreasing importance shall be followed:

a) Schedule of Quantities

b) Unit Rate Specifications & Technical Specifications. 

c) Drawings      

d) General specifications


Matters not covered by the specifications given in the contract as a whole shall be covered by the relevant Indian Standard Codes. If such codes on a particular subject have not been framed, the decision of the Architect/Consultant shall be final.

12.  
No alterations shall be made by the tenderer in the Notice Inviting   Tenders,   Instructions   to the contractors, Contract form, conditions of the contract, drawings and specifications and if any such alterations are made or any special conditions attached, the tender is liable to be rejected.

13.  
The acceptance of a tender shall rest with the Authorised Representative of the Managing Director, who does not bind himself to accept the lowest tender and reserves to himself the authority to reject any or all the tenders received without assigning any reason(s) whatsoever.             

14. 
The  authorised  representative  of  the Managing Director reserves the  right  of accepting the whole or any  part  of  the tenders  received  and the tenderer shall  be  bound  to  perform the same at the rate quoted.

15. 
The  work  shall  be  carried  out under  the  direction   and  supervision  of  the               Architect/Consultant  or  their representative  at site.  On acceptance of the tender, the contractor shall intimate the name of his accredited representative who would be supervising the construction and would be responsible for taking instructions for carrying out the work.

16.
The  Architect's/Consultant’s  decision  with  regard to  the quality  of  the material and workmanship will  be  final and    binding. Any   material   rejected   by the Architect/Consultant shall be immediately removed by the contractor.

17. 
SUB-LETTING:

No part  of the contract shall be  sublet  without  the written permission of the Architect/ Consultant / Managing Director nor shall transfers be made by 'Power  of Attorney' authorising  others  to  carryout the  work  or  receive payment on behalf of the tenderer.

18.       DEFECTS LIABILITY PERIOD:

Any defect developed within 'Defect Liability Period' of twelve months will have to be rectified by the contractor at his  own cost and in case the defects are not rectified by the contractor, the Consultant / Managing Director or their representative shall get the work done at the risk and cost of the contractor.

19.  
DELAYS IN COMMENCEMENT:

The contractor shall not be entitled to any compensation for any loss suffered by him on account of delays in commencing or executing the work, whatever be the cause for such delays, including delays in procuring materials.

20.       OCCUPATION IN PART:


If the Managing Director wants to occupy areas  in  part,  the contractor  shall complete the work of these areas in consultation with the Managing Director and hand over the same to the Managing Director without  affecting  any of  the  clause  of  contract agreement.

21.       The contractor should inspect the source of material, their quality, quantity and availability.  

            The material must strictly comply with the relevant I.S.I specifications.

1. The contractor must co-operate and co-ordinate with other   contractors involved in other 

             Works on the site.  The contractor should also note that they shall have to clear the site of 

             Vegetation, debris etc, before the commencement of the work and that no extra payment is 

             Permissible on this account.

23.  
PERIOD OF CONSTRUCTION:


Time is deemed to be the essence of this contract.   The total time of completion can be considered as four months. Commencement of the work shall be considered from the 7th day on receipt of work order. The contractor shall draw a detailed schedule of programme in the form of PERTCHART on the whole work, within one week of award of work and submit to the Architect for his approval. 

24.  
PENALTY:


The Managing Director shall levy a penalty for every week of delay at the rate of 1% of the total contract value subject to a maximum of 10% of the total contract value after which the contract stands cancelled.

25.  
CONTRACTOR'S STORE AND SITE OFFICE:


Suitable area near the site of work shall be allowed to the contractor free of cost for storing his tools and plants, materials and for his site office and cement godown.  However, the structure will be provided by him at his own expense and he will be solely responsible for guarding his property and shall cover his property with requisite insurance against theft, fire etc. The contractor however will have to dismantle the sheds and vacate the land of all debris etc. at his own expense after completion of work.

26. 
MEASUREMENT AND BILLING:


Wherever mode of measurement is specified, the measurement will be taken at site, as per the latest IS code of practice for measurement.


The contractor or his representative shall accompany the Architect/ Managing Director or his representative while taking measurements and shall agree to the measurements taken on spot.  All necessary tapes shall be of steel and shall be supplied by the contractor.   The contractor shall then present his bill based upon the agreed and recorded measurements and as per the directions of the Architect.  If the contractor fails to accompany the Architect/ Managing Director for measurements, then he shall be bound by the measurements taken by the Architect/ Managing Director.  


The Contractor shall raise bills once a month or for a minimum payment of 10 % of contract amount.


Payment towards all interim bills will be made by the Managing Director within a time limit of 30 days of present​ation by the contractor.
     


Period of final measurement shall be one month from the time of completion of the project.

27.  
EXTRA ITEMS


Extra items may be classified as additional, substi​tuted or altered items, depending on their relation or otherwise to the original item or items of work.


Rates for authorised extra items, additional, altered or substituted work as may be ordered shall be determined by the Architect/Consultant/ Managing Director as follows:

a. In the case of all extra items of work whether additional, altered or substituted, if accepted rates for identical  items are provided for in the contract, such rates shall be applicable.

b. 
In the case of extra items whether altered or substituted, for which similar items  exists in the contract, the rates shall be derived from the original item by appropriate adjustment of cost of affected components.  

c.
In the  case  of extra  items,  whether  altered  or substituted, for which similar items do not exist in the contract, the rates shall be arrived  at  on the basis of provisions of Standard data Book, present market rates and a profit of 10% .

d. 
In the case of extra item whether additional, alter​ed, substituted, for which the rates cannot be derived either from similar item of work in the contract or from the tender schedule of rates, the Contractor shall within 14 days of  the  receipt of order to carry out the  said extra item of  work, communicate to  the   Engineer  the  rate  which  he proposes to claim for the item, supported by  analy​sis of the rate claimed and the Managing Director /Architect shall within one month thereafter, determine the rate on the basis of the market rate giving due consideration to the rate claimed by the Contractor.

28.      WATER AND ELECTRICITY:
Water and electricity connections may be given to the Contractor if such connections are already available at the site and subject to feasibility. If given, such supply point will be located at one point anywhere within the site and it shall be the Contractor’s responsibility to receive the supply at such point in conformity with the relevant rules and regulations and to meet all the related expenditure and costs. If water and/or electricity connection is not already available at the site or if it is not feasible to supply the Contractor from the existing supplies, the contractor shall make his own arrangements at his own cost and responsibility to obtain the required water and electricity connections at the site.

29.       INSURANCE:


The successful contractor shall take out Contractor's All Risk (CAR) insurance policy, jointly in the name of the Managing Director and the contractor, and the original policy shall be deposited with the Managing Director. 


The Notice Inviting Tender will form part of the tender document and the agreement executed by the successful tenderer.

I/We hereby declare that I/We have read and understood the above instructions and that the terms and   conditions mentioned above are binding on me/us. 


                           
      The Managing Director

             Date : 
      Proposed Resort  at Kazhakootam.   



      Trivandrum.

3.  FORM OF AGREEMENT
This agreement made on this the__________________ day of the month of ________ in the Year 2009 between, Shri................................. Managing Director, Proposed Resort  at Kazhakootam., Trivandrum (hereinafter referred to as the Employer) on one part: and Shri______________________ S/D/O____________________ resident of___________________ the sole proprietor of M/s ____________________ having office at the following address _____________________________________ M/s ____________________ the partnership firm having an administrative/principal office at ___________________ represented by its Managing Director / duly authorized partner. M/s._______________ Company/body corporate incorporated under the provisions of the companies Act 1956 having its registered office at the following address ______________________, at ______________, duly represented by its constituted and authorised Managing Director, Shri _________________and (hereinafter called the Tenderer which term shall also be called the Supplier or the Contractor) on the other part.  

Whereas the Employer is desirous that certain electrical works should be designed, supplied, installed, tested & commissioned (viz., Electrification of Proposed Resort at Kazhakootam, Trivandrum) and called for invitation to tender and the tender dated____________ furnished by the Tenderer for the supply, installation and performance of such work has been accepted by the Employer on the terms and conditions as set out therein and interlay others.

Now this agreement witness as follows:

1.
 In this agreement words and expression shall have the same meanings as are respectively 

   Assigned to them in the conditions of contract hereinafter referred to.

2.
The following documents not inconsistent with these presents shall be deemed to form and   

    be read and construed as part of this agreement viz.;

a.
Notice inviting Tender

b.
General Rules and Instructions for the guidance of tenderers.

c.
The Tender, Letter of Acceptance, Letters from & to the tenderer, if any leading to and prior to acceptance letter.

d.
General Conditions of contract and clauses of contract along with Annexes thereto.

e.
Schedules consisting of Technical Specifications, Special Conditions, tender drawings if any, etc.

f.
Schedule of quantities including Prices and tendered amount known as Price - Bid.

g.
The details submitted in technical bid., design, and such other commitments like Annual Maintenance Charges for the period mentioned shall be the part of the agreement. 

3.
In consideration of the payments to be made by the Employer to the tenderer, the tenderer hereby covenants and agrees with the Employer to construct, complete and perform the works in conformity in all respects and subject to all terms and conditions/rules as mentioned in the General Conditions as also in the aforesaid documents which shall from part of this agreement.
In witness whereof the parties hereto have hereunto set there respective hands and seals the day and year first above written.
Signed, sealed and delivered by the said tenderer, _________________ to the Employer_____________ in the presence of:
Signature of Tenderer (with seal)

                                                                                   Signature of Authorised representative 
                                                                                      of the Employer/Accepting Authority

Witness (Signature, Name, &  Address ):

1).





2).
4.00. CONDITIONS OF CONTRACT

                (DEFINITIONS AND INTERPRETATION)

 4.1.
DEFINITIONS 

The following terms shall have the meaning hereby assigned to them except   where the context otherwise requires: 

a) 
MANAGING DIRECTOR
Means authorised representative of Proposed Resort at Kazhakootam ,Trivandrum .
b)         ARCHITECT
Shall be M/s.Kumar Group, Ambuja vilasam road, Statue,Trivandrum, for duly appointed   by the Managing Director to act as  `ARCHITECTS' for this contract.  In some part of the document, the word `Consultant' and Consulting   Engineer shall also mean the said ‘ARCHITECTS’   or consultants representing him.

c) 
Engineer shall be the person representing Managing Director / Architect supervising the work. 

d) 
CONTRACTOR
Shall mean the successful tenderer to whom the contract has been awarded.

e) 
SUB-CONTRACTOR
Shall   mean the person named in the contract for any part   of the work or any person to whom any part   of the contract has been sublet with the consent   in writing by   the   Architect    and the   legal representatives, successors and assignees of such person.

f) 
CONTRACT 

             Shall mean and include the following:-

Notice inviting tender, tender form, General Conditions of Contract, General Specifications,   Technical Specifications, Unit Specifications, Detailed Specifications, Schedule   of Quantities, Drawings, Work   Order   and/or   any other correspondences of negotiations.

g)        SITE 

Shall   mean the actual place in, over or under which work is to be done, and allotted by 

The Managing Director for Contractor's use.

h) 
WORK
             Work of the Contractor shall mean and include materials or labour or both.

i) 
CONTRACT PRICE
              Shall   mean   the sums referred   to   in   the formal agreement, if any or the work order.

j)       SCHEDULE OF QUANTITIES

Is the schedule of approximate quantities of various items of work with specification for unit rate.

 k)  
SCHEDULE OF RATES  

Is the schedule showing unit rates,   against specification of various items of works.  

4.2         ASSIGNMENT AND SUB-CONTRACTING 

4.2.1       ASSIGNMENT: 
The  Contractor  shall  not assign the contract or any  part   thereof  or any benefit  or  interest therein  or  there under  without   the   written permission of the Architects.

4.2.2
SUB-CONTRACTING: 

The Contractor shall not sub-contract the whole of the contract.   The Contractor shall not sub-contract any part of the works without the written consent of the Architects and such consent, if given, shall not relieve  the Contractor from any liability or obligation under the contract and the Contractor shall be  responsible for  the  acts,  defaults and neglects  of  the sub-Contractor,  his   agents,  employees  or workmen as  fully as if they were the acts, defaults  or  neglects of  the Contractor  or  his agents,  servants, or workmen.

5.00      DRAWINGS 

5.1       ISSUE OF DRAWINGS:

Drawings approved for construction will be issued to the Contractor progressively during the 

contract period and the Contractor shall arrange for the execution of the works and the 

procurement of materials accordingly.  The Contractor shall give adequate notice in writing 

to the Architects or his representative of any further drawings or specifications that may be 

required for the execution of the works or otherwise under the contract.

5.2
COPIES OF DRAWINGS TO BE KEPT AT SITE:

One  copy of the drawings furnished to the  Contractor as  aforesaid shall be kept at the site 

and  the same shall at all reasonable times be available for inspection  and use by the 

Architect or his representative and by  any other  person authorized by the  Architect in  

writing.  

5.3       ISSUE OF FURTHER DRAWINGS AND INSTRUCTIONS:

             The Architect shall have full power and authority  to supply to the Contractor from time to time through  his representative,  during the progress of the works  such further drawings and instructions as shall be necessary for  the purpose of proper and adequate  execution  and maintenance  of  the  works and  the  Contractor  shall carry out and be bound by the same.

5.4      OWNERSHIP OF DRAWINGS:

All drawings supplied to the Contractor are deemed to be the property of the Architects.   

The Contractor shall not divulge or use, except for the purpose of this contract, any 

Information contained in the drawings.

5.5
EXECUTION AS PER DRAWINGS:

The  Contractor  shall  not vary or  deviate  from  the drawings  in  any respect while executing the  work  or  executing  any extra work of any kind whatsoever unless authorised by the Managing Director.
5.6
PLANS AND DRAWINGS TO BE SUBMITTED BY THE CONTRACTOR:

The Contractor shall submit the following information in triplicate to Architects for approval within the time stipulated; each item below:-

a)  
A  general  tentative layout plan  of  construction  plant  and  equipments for the execution  of   work  within 7 days  from  the  date  of receipt of  work order.

b)
Drawings  or prints  showing  the location of major plants  and  other facilities which he proposes  to  put  up at the site, including any change  in  the general  layout,  at  least 7  days  prior  to  the commencement of the respective work.

c)
Layout  and details of temporary works that the Contractor  wants  to  carry  out  to  fulfil  his obligation under the contract Within 15 days the Architects will give their approval/comments   sufficient  to  proceed  with  the  work  or objections/instructions   to  the  Contractor  based  on which the drawings shall be revised  and submitted again for approval by the Contractor.

All   these plans and drawings submitted   by   the Contractor and approved by the Architects shall become part of the contract.

5.7   
ROYALTIES AND PATENT RIGHTS

All  royalties or other sums payable in respect of  the  supply  and use in carrying out the work as desired  by or  referred  to in the schedule of quantities  of  any patented  articles,  process  or  inventions  shall be deemed to have been included in the contract sum and the   Contractor shall  indemnify  the Managing Director from and against  all  claims, proceedings, damages, costs and expenses which may be brought or made  against   the project at Trivandrum or  to  which  he   may  be put by reason  of the Contractor  infringing  or being  held to have infringed any  patent  rights in relation  to any such articles, process and inventions.

 6.
GENERAL OBLIGATIONS 

6.1
INSPECTION OF SITE ETC. BEFORE SUBMISSION OF TENDER:

The Contractor shall inspect and examine the site and its surroundings,  and shall  satisfy  himself  before submitting his tender, as to the nature of  the  ground,  form and nature of the site, the quantities and  nature  of  work and materials required for the  completion  of  the  works, the means of access to the site, the  local  labour conditions, the accommodation he may  require  and in general shall obtain all necessary information  as to the risks, contingencies and other circumstances  which may influence or affect his tender.

6.2
SUFFICIENCY OF TENDER:
The  Contractor  shall  be  deemed  to  have  satisfied  himself  before  tendering as to  the  correctness  and sufficiency  of  his tender for the works  and  of  the  rates   and  prices  stated  in  the  priced  bill   of  quantities  and  the schedule of rates and  prices,  if any,  with tender rates and prices shall cover all  his obligations  under  the contract and  all  matters  and  things   necessary  for  the  proper   completion   and maintenance of the work.

6.3
CLARIFICATION BEFORE SUBMITTING TENDERS:

Should the Contractor notice any discrepancy or error in the statement made, or quantities or units shown against items, he shall immediately bring to the notice of the Managing Director/Architects  and obtain the clarification before submitting the tender. The tender  shall  be based on such clarifications received  and shall be  recorded  as such  in  the covering letter to the tender, failing which  the Managing Director shall  have the right to ask  the Contractor to execute the work according to the  statement made or quantities or units  shown in the tender, without any compensation.

6.3a.
It  is  specifically understood that  the  moment  the tender is submitted the contractor shall be deemed  to have  complied with the conditions in clause  6.1 and 6.3 and has also satisfied himself about the requirement therein.

6.4
RATES QUOTED FOR FINISHED WORK:

The rates quoted in the tender by the Contractor must be for the finished work as per the drawings and specifications.  

6.5 
LOCATION OF WORK:

Unless specifically mentioned in the item, work described there-in may be at any location or elevation.

6.6
TENDERS OPEN FOR:

The  tender  shall  remain open for  acceptance  for  a period  of   90  days   from  the  date  of  submission of  the tender.

6.7       COMMENCEMENT OF WORK:

The Contractor shall commence the work at site, within ten days of issue of formal work order and handing over of the site or being advised by the Managing Director unless otherwise specified, and shall proceed with the same with due expedition.

6.8
PROGRAMME OF WORK:
Soon after the award of contract, the Contractor shall  submit to the Architect for his approval a programme to match  with  the planned completion of  the  whole  job showing  the order of procedure and method in which  he proposes  to  carry out  the works  and  shall  whenever required  by  the   Architect or Architect's representative, furnish further  detailed programme  and particulars in writing of the Contractor's arrangements for  carrying out the works and of  the   constructional plant and temporary works,  which the Contractor intends to  supply, use or construct as the case may be. The submission to and approval, if any by the Architect or his representative of such programmes or particulars shall not relieve the Contractor from any of his duties or responsibilities under the contract.

6.9       CONTRACTOR'S EMPLOYEES:

The Contractor shall provide and employ at site in connection with the execution and maintenance of works.

a)  Only such technical assistants who are  skilled  and experienced  in  their respective fields  and  such  sub-agents,  foremen  and  leading  hands  who   are competent  to give proper supervision to  the   work  are required to supervise and,

    b)      Such Skilled, semi-skilled and unskilled labour as is necessary for the proper and 

             timely execution and maintenance of works.

6.10    REMOVAL OF WORKMEN:

The Architect/ Managing Director shall   be  at  liberty   to object to and require the Contractor to remove forthwith from the  works any person employed by the  Contractor in or about the execution or maintenance of the works who in the  opinion of the Architect misconducts himself or is incompetent or negligent in the proper performance of his duties or whose  employment is otherwise  considered by  the  Architect to be undesirable and such person shall be replaced by   the Contractor without delay by  a competent substitute  approved by the Managing Director.

6.11   COMMUNICATIONS TO BE IN WRITING:

All references, communications, correspondences made by the Managing Director, the Architects, the Architect's representative or the Contractor concerning the works shall be in writing and no reference, communication, or complaint which is not in writing, shall be recognized.

6.12    OCCUPATION AND USE OF LAND :

No land, building belonging to or in the possession of the Managing Director shall be occupied by the Contractor.  The Contractor shall not use, or  be allowed to use the site   for any purpose other than that for executing the works.

6.13     CONSTRUCTION OF SITE-SHED:

Any  site-shed, proposed to be temporarily  constructed  by  the  Contractor  for his office  work,  storage  of  materials etc, shall conform to the standard sketch, or to the plan approved by the Architect.  Permission for the construction of such sheds shall be obtained in writing. 

6.14     MATERIALS, TOOLS AND PLANT:

All materials required for the execution of the works other than those mentioned in the Notice Inviting Tender shall be supplied by the Contractor.   Materials so supplied shall have the approval of the Architect   before using on the works.  All the rejected materials   shall be removed at once from the site of work at the Contractor's own cost. 

6.15     TOLLAGES ETC:

The Contractor shall pay all tollages and other royalties, rent and other payments or compensations, if any for getting stone, gravel, sand, clay and all other materials required for the works.

6.16     SETTING OUT:

The  Contractor shall be responsible for the  true  and  proper setting out of the works and for the correctness  of  the position, levels, dimensions and  alignment  of all  parts  of the works and for the provision  of  all  necessary   instruments,  appliances  and   labour   in connection  therewith.   If  at  any  time  during  the  progress  of  the works any error shall appear or  arise  in the position, level, dimensions or alignment of  any  part of the works,  the Contractor on being required  to do so by the Architects or Architect's  representative,   shall  at  his  own  cost rectify  such  error  to  the   satisfaction  of the Architect or  his  representative.    The checking of any setting out or of any line or level by the Architect or his representative shall not in any way relieve the Contractor of his responsibility for   the correctness thereof.  The Contractor shall  provide  all  necessary  instruments,  appliances  and   labour  required  by  the Architect or his  representative  for  checking,  if any, of the setting out.  The Contractor shall carefully protect and observe all bench marks, site levels, pegs and other things used in setting out   the works.  The rates quoted for the work shall also include the cost of reference and level pillars and their dismantling, when no longer required.

6.17     DAMAGE TO PERSONS AND PROPERTY:

The Contractor shall indemnify and keep indemnified the Managing Director against  all  losses  and claims for injuries  or damages to any person or property whatsoever which  may arise out of or in consequence of the construction  and maintenance  of  works and against  all  claims, demands, proceedings, damages, costs, charges,  expenses,  whatsoever in respect thereof  in relation  thereto.

6.18     CO-OPERATION WITH OTHER AGENCIES:

The Contractor shall co-operate with the work of  other agencies  or  Contractors  that  may  be   employed  or  engaged by the Managing Director and as far as it relates to the Contractors'  work.  The sequence of work shall be so arranged that the works of other agencies are also in progress simultaneously.

6.19     BARRICADING AROUND EXCAVATED TRENCHES ETC:

The  Contractor  shall at his own cost  provide  around excavation, temporary  barricading  with  bellies  and bamboos  with warning signals during day and  night and shall  maintain  it  so long as the  trenches  are not  filled   up.  Similar barricades shall also be provided at all dismantling work, erection of structures, sheeting work etc.  No extra claim shall be entertained for providing, maintaining and removing such barricades.

6.20     FABRICATION DRAWINGS:

Contractor   shall   prepare  at  his  own   cost   all  fabrication drawings of all structural steel works  and  submit  them  to the Architects/consultant for their  approval  at least  before  15 days of commencing  the  fabrication.   All the details like sizes, capacities, dimensions, arrangement of fabrication etc, should be clearly indicated on these drawings.

6.21      PROTECTION OF UNDERGROUND SERVICES:

The  Contractor  must take  precautionary  measures to   protect  the underground and other services lines  viz. cables,  water  and sewer lines, etc. and  observe  any specific instructions which may be given in this regard by the Architect.

6.22  
DEWATERING TRENCHES AND PITS:

The tendered rates shall always be deemed to have taken into account the cost of removal of silt and  materials  that may slip in the trenches  and pits and  de-watering  the trenches or pits of water accumulated or  collected  through  seepage or subsoil water or rain  water.   The Contractor shall in no case be entitled to claim any extra amount for the above work.  The Contractor  shall remain prepared with necessary pumps and equipment  for de-watering  the  trenches  or  pits  so  as  to   avoid  unnecessary  delay and possible damage to the  property etc.

6.23 WORK IN OR AROUND OPERATING PLANT OR OFFICES 
Where  the  work is being carried out in or  around  an  operating   plant   where  the  plant  must   run   uninterrupted,   the  Contractor  shall  work   only   at  specified places and times as mutually arranged between   the  Contractor   and   the    Architect/ Managing Director.   Similar arrangement must be made while executing works inside the offices, buildings etc. without causing disturbance to the office work.   For this the work may be required to be done during off-hours and Sundays. No extra charge/rates will be allowed beyond the rates quoted for doing work in the manner described above.

6.24     WORK IN SHIFTS AND ON OFF-DAYS:

The Contractor shall work in one or more shifts as also on Sundays and off days to complete the work on time, if so required by the Architects for which the Managing Director shall not  be  liable to  pay any extra.  If instructed by the Architects, the Contractor should carry out the work in the night also.

6.25     SITE ORDER BOOK:

A  site  order book must be maintained  and  always  be  available  at  site to record the instructions  by  the  Architects or his representative.  The Contractor must see that the instructions noted therein are properly carried out.  

6.26 DELAYS IN OBTAINING MATERIALS SUPPLIED BY THE MANAGING DIRECTO

If  the Managing Director has  undertaken  to  supply   any  material specified in the special conditions at rates and conditions cited therein, the Contractor shall  keep himself in touch with day-to day position regarding the supply of  materials  from  the   Architect/ Managing Director and  so adjust the progress of the  works that labour may not remain idle nor there  by any other claim due to or arising from delay in obtaining the materials.

6.27     RECORD OF MATERIALS SUPPLIED BY THE MANAGING DIRECTOR:

The Contractor shall maintain an account of different materials obtained from the Managing Director for executing the works under the contract.  The Architect/Consultant shall have the right to check the position of materials at all times.

6.28     SAFE STORAGE OF MATERIALS:

The  Contractor  shall  be  responsible  for  the  safe storage  of  materials   supplied  by  the Managing Director for execution of  the works. Surplus materials or materials lost or damaged or unaccounted for or   made unserviceable by the Contractor shall be charged as specified in the special conditions.

6.29    TRANSPORT OF MATERIALS:

Unless otherwise specified, all the materials supplied by the Managing Director shall be transported by the Contractor from the Managing Director store/ yard,   to the site of  work at no extra cost.

6.30    SITE TO BE KEPT CLEAN:

The  surplus  spoil  and  dismantled  debris  shall  be removed  to  a place as directed by the  Architect  and  stacked, levelled and dressed as directed.

6.31
CONFLICT IN MEANING BETWEEN SCHEDULE OF RATES AND SPECIFICATIONS:

The schedule of rates shall be read in conjunction with the specifications, and in the event 

of conflict in   meaning between the two, the corresponding item in  the unit rate 

specification shall  always  have  precedence over the specifications.

7.         
LABOUR 

7.1 
LABOUR RULES: 

In  respect  of  all  labour  directly  or   indirectly  employed on the works by the Contractor, the Contractor  shall comply with the provisions of the contract labour (Regulation and Abolition) Act 1970, Minimum Wages Act 1948, Payment of Wages Act 1936  and  any  amendments thereof  and  all legislation and rules of  the  State / Central Government or other local  authorities,  framed  from time to time, governing the protection of health, sanitary arrangements, wages, welfare and safety for labour employed on building and  construction  works and for bonus, retirement  benefits, retrenchment/ lay off, compensation and all  other  matters liabilities of Managing Director to employees. The rule and the other statutory obligations with regard to fair wages, welfare and safety measures, maintenance of register etc. will be deemed to be part of the Contract.

7.2       REPORTING ACCIDENT OF LABOUR:

The  Contractor shall be responsible for the safety  of  all employees and/or workers 

employed or engaged by him on and in connection with the works and shall forthwith  report  

all cases of accidents to any of them,  however  caused   and whenever occurring, to the 

Architect  or his representative  and  shall make  every  arrangement to render all possible 

assistance and aid to the victims of the accident.

7.3      
PROVISION OF WORKMEN'S COMPENSATION ACT:
The Contractor shall at all times indemnify and keep indemnified the Managing Director  against all claims for compensation under the provisions of the  Workmen's  Compensation  Act  1923 or any other law for  the  time  being in force by or in respect of any workmen employed  by the Contractor in carrying out the contract  and  against all cost and expenses or penalties incurred  by  the Managing Director in connection therewith. In any case in which, by virtue of the provision of the said Act, the Managing Director is obliged to pay compensation to a workman employed by the Contractor in executing the works, the Managing Director shall recover from the Contractor the amount of the compensation so paid and without prejudice to the rights of the Managing Director under the said Act. The Managing Director shall be at liberty to recover such amount or any part thereof by deducting it from the security deposit or from any amount due by the Managing Director to the Contractor, whether under this contract or otherwise without prejudice to any other remedy that may be available to the Managing Director, in law. The Managing Director shall not be bound to contest any claim made against it under the said Act, except on the written request of the Contractor and upon his giving to the Managing Director full security for all cost for which the Managing Director might become liable in consequence of contesting such claim.

7.4      
ACCIDENT OR INJURY TO WORKMEN:

The Managing Director shall not be liable  for, in respect,  of any damages or compensation payable as per regulations or in consequence of any accident or injury to any workmen or other person in the employment of   the Contractor or his sub-Contractors, and the Contractor shall indemnify and keep indemnified  the Managing Director against all such damages and compensation  and against all claims, demands, proceedings costs, charges and expenses whatsoever in respect thereof or in relation thereto.     

7.5     
PRESERVATION OF PEACE:

The  Contractor  shall take  requisite  precautions  to prevent any riotous or unlawful behaviour by or amongst  his workmen and/or others employed on the works by him, for  the  preservation of peace and protection  of  the inhabitants  and  security of  property  in  the neighbourhoods of the works.

7.6     
AGE LIMIT OF LABOUR:

The age limit for employment of labour shall be in strict accordance with the existing labour legislation.

7.7      
RETURN OF LABOUR EMPLOYED:
The Contractor,  if required by the  Architect,  shall  submit a  return  in  detail in such  form  and  at  such  interval as the Architects may prescribe showing number of  different classes of labour employed on  the  works from time to time by the Contractor.

7.8     OBSERVANCE BY SUB-CONTRACTOR:

The Contractor shall be responsible for the  observance  of  the  provisions of aforesaid clauses  by  the  sub-Contractors  employed  by him in the execution  of  the contact.

8.00     MATERIAL TESTS AND WORKMANSHIP 

8.1 QUALITY OF MATERIALS, WORKMANSHIP AND TESTS:

All  materials  and  workmanship  shall  be   of   the respective  kinds  described  in the  contract  and  in  accordance  with  the   Architect/ Managing Director or    their representative's  instructions and shall be   subjected,  from time  to time,  to such tests as the Architect or his representative may direct at the place of manufacture or fabrication or on the site or at all  or any of such places.  The Contractor shall provide such assistance instruments, machines, labour and materials, as are normally required for examining, measuring and testing any work and the quality, weight or quantity of any material used and shall supply samples of materials before incorporation in the works  for approval as may be required by the   Architect / Managing Director.

8.2     CONSTRUCTION OF PROTOTYPES OR SAMPLES OF WORK:

The Contractor shall construct prototypes or samples of work as laid down in the contract or as instructed by the Architect.   Such prototypes or samples of work after approval by the Architect/ Managing Director, shall serve as the standards to be achieved in the final construction.

8.3     COST OF SAMPLES:

All samples shall be supplied by the Contractor at his own cost.

8.4       COST OF TESTS:

The cost of making any test as per specifications shall be borne by the Contractor, and the Contractor should arrange for all facilities like meters, instruments as required for carrying out such tests.

8.5       INSPECTION OF OPERATION:

The  Architect/ Managing Director or  their representative  shall at all times have access to the works and to  the  site and  to all workshops and places where materials, manufactured  articles or machinery are being obtained  for the works and the  Contractor  shall  afford  every facility  for every assistance in  obtaining the  right  to such access.

8.6       EXAMINATION OF WORK BEFORE COVERING UP :

No work shall be covered up  or put out of view without  the  approval  of  the  Architect  or  the  Architect's  representative  and  the Contractor shall  afford  full  opportunity   to  the  Architect  or  the   Architect's   representative to examine and measure any work which is   about  to  be  covered up or put out  of  view  and  to  examine  foundations  before permanent work  is  placed thereon. The Contractor shall give due notice  to  the Architect'/ Managing Director / Consultant’s  representative wherever any such  work  or   foundations  is or are ready or about to be  ready  for  examination  and the Architect'/ Consultant’s / Managing Director representative  shall  without  unreasonable  delay, unless  he  considers  it unnecessary  and  advises the  Contractor  accordingly,    attend for the purpose of examining and measuring  such work or of examining such foundations.

8.7       UNCOVERING AND MAKING OPENINGS:

The  Contractor shall uncover any part or parts of  the works  or make openings in or through the same  as  the  Architect  may,  from time to time,  direct  and  shall   reinstate  and  make  good such part or  parts  to  the  satisfaction  of  the Architect/ Managing Director.   If any  such  part  or   parts  have  been covered up or put out of  view after compliance  with the requirements of clause 6.6  hereof and  found  to  be  executed  in  accordance  with  the contract, the  expenses of  uncovering, making in  or  through, reinstating  and  making good the same  shall   be   borne  by  the Managing Director,   but  in  any other case all such expenses shall be  borne by the Contractor and shall be recoverable from him by  the Managing Director and deducted by the Managing Director from any money, which may become due to the Contractor, without prejudice to any other remedy that may be available to Managing Director, by law.

8.8       REMOVAL OF IMPROPER WORK AND MATERIALS:

The Architect or his representative shall during the progress of the works have power to order in writing from time to time the following.

a)  
The removal from the site within such time or times as may be specified in the order of any materials which in the opinion of the Architect or his representative are not in accordance with the contract.

b)  
The substitution of proper and suitable materials.

c) 
The removal and proper re-execution notwithstanding a previous  test  thereof or interim payment thereof  of  a work which in respect of materials or workmanship  is not in the opinion of  the Architect or  his representative, in accordance with contract.

8.9       SUSPENSION OF WORK:

The  Contractor  shall,  on the written  order  by  the Managing Director suspend  the progress  of  the  works  or  any part thereof for such time or times and in such manner as the Architect may consider necessary and shall during such suspension, properly protect and secure the  work, so far as is necessary in the opinion of the Architect.

9.         TIME OF COMPLETION AND TAKING OVER: 

9.1       POSSESSION OF SITE:

Save in so far as the contract may prescribe, the extent of portions  of the site of which the Architect/ Managing Director is to give  possession from time to time and the  order in which such portions will be  made available  to  him  and  subject  to any requirement in the contract as  to the order in which the work shall be executed, the Architect/ Managing Director shall give to the Contractor possession of so much of  the  site as may be required  to enable the Contractor   to   commence   and proceed with the construction of the works in accordance  with  such  reasonable proposals  of the Contractor  as  he  will  make  in   writing   to   the Architect and shall, from time to time   as  the   work  proceeds give the Contractor possession of such further portions of the site as may be  required to enable the Contractor to proceed with the  construction of the works in accordance with the said programme or proposal.

9.2      TIME OF COMPLETION:

Time  is deemed to be the essence of this contract  and  the  whole  of the works shall be completed within  the  time  stipulated  or within such extended time  as  has been allowed under clause 7.3.

9.3      EXTENSION OF TIME OF COMPLETION:

Should the amount of extra or additional work  of  any kind  or  changes  in scope of work  or  other  special circumstances  of any kind whatsoever which may  occur, be  such as fairly to justify the Contractor's  request for  extension of time for the completion of the  works the  Architect  shall  determine  the  amount  of  such extension   and   with  the  approval of  the Managing Director shall intimate the Contractor in writing provided  that the Architect  is not bound to take into account any  extra or additional work or other special circumstances unless the Contractor has within 28 days after such work has been  commenced  or  such circumstances have arisen,  submitted  to the Architect full and detailed particulars  of any request to the extension  of  time  to which he  may  consider to be justified.

9.4
EXTENSION OF COMPLETION TIME DUE TO STRIKE, FIRE, ETC:
If in the opinion of the Architect the progress of  the  work  has  at any time been delayed by  strikes,  fire,  inclement weather, unavoidable casualties etc. beyond  the  control  of  the  Contractor  then  the  time   of  completion  of  the  work  may  be  extended  for  such  reasonable  time as the Architect may decide  and  this will be indicated in writing.

9.5      WORK TREATED AS COMPLETE:
The works shall not be treated as complete until.

 i)   The   site is clear from all materials,   site shed, etc and the      Architect is satisfied with the job done by the Contractor

ii)   The  Contractor  has submitted  the  reconciliation statement   regarding  the    stores  received   from    the Managing Director,   and  returned all  the  surplus and  salvaged materials to the stores.

iii)  All equipment, tools, plant taken   from   the Managing Director has been returned by the Contractor.

iv) Any other material, taken on loan/transfer from other agency has been returned by the Contractor.

v)  All power and water supply connections taken for the execution of the works have been disconnected by the Contractor.

vi)  Rectification of any damage done by the Contractor to the work executed has been satisfactorily done by the Contractor.

vii) The works shall not be considered as completed until the Architect/Consultant has certified in writing that they have been virtually completed and the Defects Liability Period shall commence from the date of such certificate.     

9.6     TAKING OVER:

After completion of works or any substantial part of  the  works  before the completion of the whole  of  the works,  the Contractor shall notify the  Architects/Consultants in writing,  who  within 15 days of receipt  of  the  said notice shall give such certificate with respect to  any substantial  part  of  the works which  has  been  both completed  to  the satisfaction of  the  Architect and occupied  or   used    by  the Managing Director or    refuse to issue the same stating the reasons thereof in writing. When any  such  certificate is given in respect of a part of the works, such part shall be considered as completed for the purpose of taking over and  computation of the period of maintenance of such  part, that is, such period  shall commence from the date of  completion of such  part  of the works as  certified .  The works in whole or part shall not, however, be  treated as completed for  the purpose of other  relevant clauses hereof unless and until the provisions  of clause 7.5 here of are fully complied with.

9.7       MAINTANENCE:
For  a  period of twelve months commencing  immediately  after  taking  over  of  the  work   by  the Managing Director, the Contractors liability shall be to replace the defective parts, rectify/reconstruct the defective work that may develop  of his  own construction  or those of  his sub Contractors  approved  by the Managing Director (under clause  2.1  and   2.2)  arising  solely  from faulty materials or workmanship.

 If  it  is  necessary for the  Contractor  to  rectify/reconstruct  any defective portions of the  work  under the  contract,  the provision of this  condition  shall apply  to the portions of work so replaced  or  renewed  until  the expiration of three months from the date  of such  replacement  or renewal or until the end  of  the above mentioned period of twelve months, whichever may  be later.  If  any  defects  be  not  remedied  within a reasonable time  the Managing Director may  proceed to do the  work at Contractor's risk and expense, but without prejudice  to  any  other  rights  which  the Managing Director may have against the Contractor in respect of such defects.

The Contractor shall bear the cost  of  such repairs/rectification  carried out on his  behalf  at site. Immediately upon expiry of the maintenance period the Company shall issue a final certificate indicating that the Contractor has completed his obligation under the contract.

10.    
TERMINATION OF CONTRACT: 

10.1 
If   the   Contractor has abandoned the  contract   or has  failed to proceed with  the work due  to  negligence  or the progress on any particular item or items is slow or has  failed to execute the work in  accordance with  the terms  and conditions of the  contract, is  persistently or  frequently  neglecting to  carryout   his   obligation under  the  contract, then  it shall be lawful  for  the Managing Director to  terminate  the    contract forthwith under written  notice and to proceed  with the balance of the work through any other agencies.  During the course of execution of the job, in case the Contractor has done any substandard work, he shall be asked in writing to dismantle and redo the same at his own expenses.  If the Contractor fails to comply with the above instructions   immediately, then the Managing Director shall proceed with the above rectification work, through another agency or agencies. Similarly, if the Contractor goes slowly on any particular item or items of work, the Managing Director shall have the right to execute this item or items through another agency or agencies, including its own department. 

10.2 BACK CHARGING THE CONTRACTOR:

Extra  cost  and expenses incurred for  completing  the work or balance work or carrying out the  rectification of  any work as mentioned above through another  agency or  agencies  including  its own  department, shall  be debited to Contractor's account and shall be  recovered from  any  money  due or that may  become  due  to  the Contractor  without prejudice to any other remedy  that may be available to the Managing Director in law. If there is any savings in cost due to re-arrangement or supplementing through other agencies the original contractor will not have any claim on this.

11.       ALTERATIONS, ADDITIONS AND OMISSIONS: 

11.1      VARIATION:

The Architect with the approval of the Managing Director shall be entitled to make any variation of the quality or quantity of the works or any part thereof that may in his opinion, be necessary and for that purpose, or if for any other reason it shall, in his opinion be desirable, he shall have power to order the Contractor to do and the Contractor shall do any of the following:

a)    Increase or decrease the quantity of any work included in the contract. 

b)   Omit any portion of work.

c)   Change the character or quality or kind of any such work. 

d)   Change the levels, lines, position and dimensions of any part of works   and, 

e) Execute additional work of any kind necessary for the completion of the works, and no such variation shall  in  any  way  initiate  or  invalidate  the contract  but  the  value, if  any,  of  all such variations   shall  be  taken  into   account   in ascertaining the amount of the contract price.

11.2      ORDERS FOR VARIATIONS TO BE IN WRITING:
No such variation shall be made by the Contractor without an order in writing of the Architect/ Managing Director.   Provided that no order in writing shall be required for  increase or  decrease in the quantity of any item of  work  where such  increase or decrease is the result of  the  actual  quantities exceeding or being less than those stated  in the  bill  of quantities which are estimates.   In such cases, the Contractor shall be paid only for the actual quantity of work done as certified by the Architect at the accepted unit item rates and no compensation shall be allowed.  Provided also that if for any  reason  the Architect  shall consider it desirable to give any  such order  verbally, the Contractor shall comply  with  such order but it must be followed by confirmation in writing of such verbal order given by the Architect, which shall be  deemed to be an order in writing within the  meaning of this clause.                                      

11.3     EXTRA ITEMS:

If the Contractor has been asked to execute any such item/work in course of construction for which the tender rates have not been quoted by him, he must undertake such work.  The rates for such additional work shall be determined by the Managing Director on the following lines, in the order of preference. 

1) The rate to be derived from any one of the quoted rates for similar items of work in the tender.

2)
Rates based on actual observation and or analysis of labour and materials involved in such items. For this  purpose  the Contractor shall submit  to  the Architect detailed analysis of the rate proposed by the  Contractor  supported  by  relevant  vouchers. While fixing rates for extra items an allowance of 10%   of   the cost will be   provided towards Contractors overheads, profits and establishments taken together.

11.4   REBATE/EXTRA OVER ORIGINAL ITEM :

If  there  is  a  deviation  in  the  specification  of  particular  item of the tender, rebate/extra  over  the quoted rate shall be generally derived as follows:

For items not covered in the schedule, rebate/extra shall be derived    based on observation/ analysis of labour and materials involved in such items.

11.5 ITEMS OF AD-HOC NATURE:

The Contractor shall procure necessary materials and carry out miscellaneous work of ad-hoc nature specifically provided with necessary tools and tackles as may arise during execution of the contract.  The actual quantum of work shall be certified and settled by the Architect and payment for the  same  shall  be fixed  on  the  basis of actual  cost  plus  overheads, profits and establishments taken at 10% of the cost.

11.6    
CLAIMS :

The Contractor shall send to the Architect’s representative an account, giving full and detailed particulars with  proper analysis of all claims for any  additional expense  to which the Contractor may  consider  himself  entitled and of all extra items of work ordered by Architect,  which he has executed, within one month  of  execution  of such work, and no claim for  payment  for any  such  work  will  be considered which has not been included in such particulars.  Provided always that the Architects shall be entitled to authorise payment to be made   for   any  such  work   not   withstanding   the Contractor's failure to comply with this condition,  if  the   Contractor  has  at  the   earliest   practicable opportunity notified the Consultant in writing, that he intends to make a claim for such work.    

12.     
MEASUREMENTS 

12.1 QUANTITIES:

The quantities set out in the bill of quantities are the estimated quantities of the work.  They are not to be taken as the actual and correct quantities of the works, to be executed by the Contractor in fulfilment of his obligations under the contract.

12.2    
WORKS TO BE MEASURED:

The  Architects  shall, except  as  otherwise  stated,  ascertain  and  determine by measurement the  value  in  terms  of the contract.  He shall when he requires  any   part or parts of the works to be measured, give  notice to the Contractor's authorised agent or representative,  who shall forthwith attend or send a qualified agent to  assist  the Architect/ Managing Director or their representative  in  making such  measurement,  and shall furnish  all  particulars required  by either of  them. Should the Contractor not attend or neglect or omit to send such agents, then the measurement made by the Architect or approved by him, shall be taken to be the correct measurement of the work.  For the purpose of measuring such permanent work as  is  to  be measured by  record  and  drawings,  the Architect's  representative shall prepare  records  and drawings month by month and the Contractor, as and when called upon to do so in writing, shall within  fourteen days,  attend  to examine and agree  such  records  and drawings  with  the   Architect's  representative   and shall  sign  the  same when so  agreed,  if the Contractor  does not  so  attend to examine and agree such  records  and drawings they shall be taken to be correct.  If,  after  examination   of   such  records and drawings, the Contractor does not agree to the same or does not  sign the same as agreed, they shall nevertheless be taken  to be   correct,  unless  the Contractor shall, within fourteen  days  of  such examination, lodge  with  the  Architect's  representative  for  decision  by   the  Architect, notice in writing of the respects in  which such  records  and  drawings  are  claimed  by  him  to be incorrect.

12.3    
METHOD OF MEASUREMENT:

             The works shall be measured in accordance to relevant IS codes notwithstanding any 

general or  local custom, except otherwise specifically   described   or prescribed in the contract.

12.4     
PROVISIONAL SUMS:

"Provisional sum" means a sum included in the  contract and  so  designated  in  the  bill  of  quantities  for execution of works or the supply of goods, materials or services  or for contingencies, which sum may be  used, in  whole, or in part, or not at all, at the  direction or  discretion  of the Architect.  The contract price shall include only such amounts in respect of the work, supply or services to which provisional sums relate as the Architect shall approve or determine.

The Contractor shall when required by the Architect, produce all quotations, invoices, voucher, and accounts or receipts in connection with expenditure respect of provisional sums.

13.   
SETTLEMENT OF DISPUTES: 

13.1  
MATTER TO BE SETTLED BY MANAGING DIRECTOR:
All disputes and differences of  any  kind whatsoever arising  out  of or in connection  with  the  contract, whether during the progress of the works or after their completion shall be referred by the Contractor to  the Managing Director and the Managing Director shall  within a reasonable time after their presentation make and notify decisions thereon in writing.

The decisions, directions, clarifications, measurements, drawings and certificates with respect to  any  matter, the  decision  for which is specially provided  for  by these or other special conditions to be given and  made by  the Managing Director or by the Architect  on behalf of the Managing Director are  matters   which   are    referred     to hereinafter as accepted matters and shall be final and binding upon the Contractor and shall not be set aside on account of non-observance  of  any formality, any omission, delay or error in proceeding in or about the same, or on any  other  grounds  or  for any reason and shall be without Appeal.

14.       NOTICES 

12.1 SERVICE OF NOTICE TO CONTRACTOR:

All certificates, notices or written orders to be given by the Managing Director or by the Architect to the Contractor  under  terms of the contract shall be served by  sending   by post or delivering the same  to  the  Contractor's  place of business or such other address as the Contractor shall nominate for this purpose.

14.2 SERVICE OF NOTICE  TO MANAGING DIRECTOR:

All notices to be given to the Managing Director under the terms of the contract shall be served by sending by post or delivering the same to the Managing Directors address.

14.3
TERMS OF PAYMENT :

a) 70% of the quoted and approved rate shall be paid for supply of finished items as per schedule of work at site against production of invoice.

b) 25% shall be paid after satisfactory installation, testing and commissioning.

c) Balance 5% on the expiry of the maintenance period of twelve months from the date of taking over of completed works. 

d) It is the responsibility of the contractor to comply with statutory requirements and obtain necessary permission from KSEI/KSEB for commissioning the installation with KSEB as well as generator power.

                                                                                                 Adhesive stamp of appropriate value 





               to be fixed as an agreement & stamped 

                                        by stamp office
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1. LIST OF SPECIFICATIONS FOR ELECTRICAL INSTALLATION WORK


The following specifications will apply under all circumstances to the equipment to be supplied and installed against this contracts and it is to be ensured that the Contractor shall obtain for himself at his own expense and on his own responsibility all the information which may be necessary for the purpose of submitting the tender and for entering into a contract keeping in view the specifications of installation and inspection of site etc.

	IS 613 : 2000
	Copper Rods and Bars for Electrical Purposes - Specification

	IS 1248 : Part 1 : 2003
	Direct Acting Indicating Analogue Electrical Measuring Instruments and their Accessories - Specification - Part : 1 Definitions and General Requirements

	IS 1248 : Part 2 : 2003
	Direct Acting Indicating Analogue Electrical Measuring Instruments and their Accessories - Part 2 : Special Requirements for Ammeters and Voltmeters

	IS 1248 : Part 3 : 2003
	Direct Acting Indicating Analogue Electrical Measuring Instruments and their Accessories - Part 3 : Special Requirements for Wattmeters and Varmeters

	IS 1248 : Part 4 : 2003
	Direct Acting Indicating Analogue Electrical Measuring Instruments and Their Accessories - Part 4 : Special Requirements for Frequency Meters

	IS 1248 : Part 5 : 2003
	Direct Acting Indicating Analogue Electrical Measuring Instruments and Their Accessories - Part 5 : Special Requirements for Phase Meters, Power Factor Meters and Synchroscopes

	IS 1248 : Part 6 : 2003
	Direct Acting Indicating Analogue Electrical Measuring Instruments and their Accessories - Part 6 : Special Requirements for Ohmmeters (Impedance Meters) and Conductance Meters

	IS 1248 : Part 7 : 2003
	Direct Acting Indicating Analogue Electrical Measuring Instruments and their Accessories - Part 7 : Special Requirements for Multi-Function Instruments

	IS 1248 : Part 8 : 2003
	Direct Acting Indicating Analogue Electrical Measuring Instruments and Their Accessories - Part 8 : Special Requirements for Accessories

	IS 1248 : Part 9 : 2003
	Direct Acting Indicating Analogue Electrical Measuring Instruments and Their Accessories - Part 9 : Test Methods

	IS 1271 : 1985 
	Thermal evaluation and classification of electrical insulation

	IS 1646 : 1997 
	Code of practice for fire safety of buildings (general): Electrical installations

	IS 1885 : Part 9 : 1992
	Electrotechnical Vocabulary: Part 9 Electrical relays

	IS 1897 : 1983 
	Copper strip for electrical purposes

	IS 2419 : 1979 
	Dimensions for panel mounted indicating and recording electrical instruments

	IS 2448 : Part 1 : 1963 
	Adhesive insulating tapes for electrical purposes: Part 1 Tapes with cotton textile substrates

	IS 2464 : 1963 
	Built-up mica for electrical purposes

	IS 3024 : 1997 
	Grain orinted electrical steel sheets and strips

	IS 3231 : Part 1.2,3 : Sec 1 : 1986 
	Specification for Electrical Relays for Power System Protection Part 1 : General Requirements Section 1 : Contact Performance

	IS 3480 : 1966 
	Flexible steel conduits for electrical wiring

	IS 3837 : 1976 
	Accessories for rigid steel conduits for electrical wiring

	IS 3842 : Part 12 : 1976 
	Application guide for electrical relays for ac systems: Part 12 Differential relays for transformers

	IS 4483 : Part 1 : 1968 
	Preferred panel cutout dimensions for electrical relays: Part 1 Flush mounting IDMTL relays

	IS 4648 : 1968 
	Guide for Electrical Layout in Residential Buildings

	IS 5216 : Part I : 1982 
	Recommendations on Safety Procedures and Practices in Electrical Work - Part I : General

	IS 9537 : Part 1 : 1980 
	Conduits for electrical installations: Part 1 General requirements

	IS 9537 : Part 2 : 1981 
	Conduits for electrical installations:Part 2 Rigid steel conduits (superseding IS:1653)

	IS 9537 : Part 3 : 1983 
	Conduits for electrical installations: Part 3 Rigid plain conduits of insulating materials (superseding IS:2509)

	IS 9537 : Part 4 : 1983 
	Specification for Conduits for Electrical Installations - Part 4 : Pliable Self-recovering Conduits of Insulating Materials

	IS 9537 : Part 5 : 2000
	Conduits for Electrical Installations - Part 5 : Pliable Conduits of Insulating Material

	IS 9537 : Part 6 : 2000
	Conduits for Electrical Installations - Specification - Part 6 : Pliable Conduits of Metal or Composite Materials

	IS 9537 : Part 8 : 2003
	Conduits for Electrical Installations - Specification - Part 8 : Rigid Non-Threadable Conduits of Aluminium Alloy

	IS 10381 : 1982 
	Terms (and their Hindi equivalents) commonly used for name plates and similar data of electrical power equipment

	IS 11005 : 1984 
	Dust tight ignition proof enclosures of electrical equipment

	IS 14927 : Part 1 : 2001
	Cable Trunking and Ducting Systems for Electrical Installations : Part 1 General Requirements

	IS 14927 : Part 2 : 2001
	Cable Trunking and Ducting Systems for Electrical Installations : Part 2 Cable Trunking and Ducting Systems Intended for Mounting on Walls or Ceiling

	IS 14930 : Part 1 : 2001
	Conduit Systems for Electrical Installations - Part 1 : General Requirements

	IS 14930 : Part 2 : 2001
	Conduit Systems for Electrical Installations - Part 2 : Particular Requirements - Conduit Systems Burried Underground

	SP 30 : 1985
	Special Publication - National Electrical Code

	IS 2516 - (L) PART I & II Section - I
	LT air circuit breakers

	IS 4064 (L)
	Fuse switch units and switch fuse units 


	IS 2208 (L)
	H R C  fuse links

	IS 2675 (L)
	Distribution Boards

	IS 2147
	Enclosures for low voltage switch gears

	IS 2418 (L)
	Tabular Fluorescent lamps

	IS 415 (L)
	Tungsten filament lamps

	IS 374 (L)
	Ceiling fan

	IS 1947 (L)
	Flood light


	IS 1771 (L)
	Industrial light fittings

	IS 3553 (L)
	Water proof electrical fittings

	IS 5133 (L)
	Steel boxes for enclosure of electrical accessories 


	IS 2667 (L)
	Fittings for rigid steel conduit:

	IS 653 (L)
	Mild steel conduit for Electrical wiring

	IS 3837 (L)
	Accessories for rigid  steel conduit for electrical wiring

	IS 4615 (L)
	Switch socket outlets

	IS 1293 (L)
	Three pin plug & socket outlet


	IS 3854 (L)
	Switches for domestic and similar purposes


	IS 2268 (L)
	Call bell and buzzers

	IS 3043 (L)
	Earthing

	IS 3072 (L)
	Switch gear

	IS 2309 (L)
	Lighting protection

	IS 7098 (L)
	HT cable

	IS 1886 (L)
	Power transformer

	IS 2705  (L)
	Current Transformer

	IS 2516 Part I & II / Sector I (L)
	MCCB 


	IS 2959 (L)
	Auxiliary contacts

	IS 2834 (L) 
	Power factor correction capacitors



	IS 9357 (L) Part 1,2,3 & 4
	PVC/ Metal conduiting

	IS 2544 (L)
	Bus bar support insulators

	IS 375: 1963
	Marking and arrangement for switchgears bus-bars, main connections and auxiliary wiring (revised) (superseded by IS: 5578 and IS: 11353) 

	IS 694: 1986 
	PVC insulated cables for working voltages upto and including 1100 V (third revision) (Amendment 1) 

	IS 722 (Part 1): 1986 
	AC electrical meters: Part 1 general requirements and tests (third revision) 

	IS 732: 1989 
	Code of practice for electrical wiring installations (third revision)

	IS 1336: 1959
	Recommendations for the colour of push buttons [superseded by IS: 6875 (Part 2)]

	IS 1554 

(Part 1): 1988
	PVC insulated (heavy duty) electric cables: Part 1 for working voltages upto and including 1 100 V (third revision) (Amendment 1) 

	IS 10118 

(Part 1): 1982 
	Code of practice for selection installation and maintenance of switchgear and control gear: Part 1 General

	IS 10118 

(Part 2): 1982
	Code of practice for selection installation and maintenance of switchgear and control gear: Part 2 Selection

	IS 10118 

(Part 3): 1982
	Code of practice for selection installation and maintenance of switchgear and control gear: Part 3 Installation

	IS 10118 

(Part 4): 1982 
	Code of practice for selection installation and maintenance of switchgear and control gear: Part 4 Maintenance

	IS 12021: 1987 
	Control transformers for switchgear and control gear for voltage not exceeding 1000 V ac (Amendment 1)

	IS 12063: 1987 
	Classification of degrees of protection provided by enclosures of electrical equipment

	IS 13234: 1992 
	Guide for short-circuit current calculations in three-phase as systems (superseding IS 5728) 

	IS 13947 (Part 1):1993
	Low voltage switchgear and control gear: Part 1 General rules (superseding IS 4237) 

	IS 13947 (Part 2):1993 
	Low voltage switchgear and control gear: Part 2 Circuit breakers [superseding IS 2516(Part 1 & 2/Sec 1): 1985] (Amendment 1) 

	IS 13947 (Part 3):1993 
	Low voltage switchgear and control gear: Part 3 Switches, disconnectors, switch disconnectors and fuse combination units [superseding IS 4064(Part 1 and 2)] 

	IS 13947 (Part 4/Sec1) : 1993 
	Low voltage switchgear and control gear: Part 4 Contractors and motor starters, Sec 1 Electromechanical contactors and motor starters [superseding IS 2959 & IS 8544(All parts)] (Amendment 1) 

	IS 13947 (Part 5/Sec1) : 1993
	Low voltage switchgear and control gear: Part 5 Control circuit devices and switching elements, Sec 1 Electromechanical control circuit devices [superseding IS 6875(All Parts)] (Amendment 1) 

	IS 14415: 1997
	Volt-ampere hour meters for restricted power factor range [superseding IS 722(Part 5) 1980]


2. H T PANEL BOARD (not applicable)
3. 
HIGH TENSION CABLING 
3.1
Scope 


Supply, installation, storing, laying, fixing, jointing / termination, testing and commissioning of High Voltage PVC insulated XLPE Armoured Aluminium Cables of reputed make laid in built up trenches, directly buried underground or on cable trays and hume pipes conforming to IS 7098 (L).

3.2 
General 


The high tension cable shall be aluminium conductor, XLPE, 11000 V grade power cable.   The conductor shall be sector shaped stranded conductor.

3.3 Rating 


The cable shall be rated for a voltage of 11000 V earthed system.

3.4 Storing 


On receipt of HT cable at site, cable shall be inspected to detect any damage.  If any defect/damage is found, it shall be reported to the Site Engineer or his Representative, for action. The ends of cables shall be in sealed condition after inspection and shall be stored in a proper place. The cable drum shall not be stored flat to the ground with flanges horizontal.

3.5 
Laying 

3.5.1 Cables shall be laid in outdoor trenches wherever called for. The depth of the trenches shall not be less than 1200 mm, below the final ground level.  The width of the trenches shall not be less than 350mm.   However, where more than one cable is laid, a coaxial distance of not less than 150mm shall be maintained between the cables.   The trenches shall be cut square with vertical side walls and with uniform depth.   Suitable shoring and propping may be done to avoid caving - in of trench walls.   The floor of the trench shall be rammed level.   Sand cushions of not less than 80mm shall be provided above and below the cable with a protective concrete slab on the top of the sand layer.   The cable trench shall be back filled and compacted.

3.5.2 The cable drums shall be laid unrolled in the direction of the arrow for unrolling.   Wherever cables are bent, the minimum bending radius shall not be less than 12 times the diameter of the cable. Cable shall be laid in concrete or hume pipes at all road crossings.   After the cable has been properly laid and strengthened, it shall be covered with 80mm thick layer of sand, lifted and placed over the sand cushion.   Again, the cable shall be covered with a sand layer of 80mm thick.  Over this sand layer a course of cable shall be bonded.   Trenches shall then be back filled with earth and consolidated suitable grade and direction of run of the cables shall be installed at 25 meters intervals and marketing must be done in all bends.

3.6 Cable Joints 

3.6.1 Cable jointing shall be done as per the instruction of the cable manufacturers.    Cable jointing shall be carried out only be competent cable jointers.   Cable shall be jointed using standard cable joint boxes with lead sleeve and with protection boxes.   The box shall be of split type with compound filling hole and plug.   The lead shall be free from moisture, impurities etc. Cable shall be jointed as per colour coding or numbering of the cores.

3.6.2 The cable seal shall not be removed until all preparation for jointing are completed.  Jointing the gland and armoured clamp shall establish good electrical contact between cable armour, lead sheath and body of the switch gear. The cable box and gland shall be bonded to the main earth bus with suitable size conductors. 

4.3  INSTALLATION, TESTING AND COMMISSIONING OF UNITIZED SUBSTATION  (U S S)
4.3.1 Scope 

The scope of work include supply of U S S as per specification from approved manufacturer who manufactured to IS specification, delivery to site and installation, testing and commissioning as per IS specifications and or as recommended by the Consultant.

a. Receiving the U S S at site from the carriers and unloading

b. All transporting and handling of the U S S at site 

c. Safe storage at site.

d. Inspection of the U S S immediately on commencement of work at site/receipt of board at site whichever is earlier and reporting of any defect/damage/discrepancy/shortage to the Employer within seven days week thereafter for necessary action.

e. Repacking of the U S S and components after inspection and safe storage till it is taken out for erection.

f. Assembly and installation of the U S S at the location provided and as per the manufacturer’s instructions and in conformity with the relevant codes, rules and regulations.

g. Supply of accessories required for erection such as bolts, nuts, washers, consumables, etc.

h. Pre-commissioning preparations, checks and tests

i. Commissioning and trial running of the U S S.
The Contractor shall be responsible for the safety of all the equipment received by him till these are installed, tested, commissioned and handed over by Contractor to the Employer. The Contractor shall also be responsible for any defect/damage that may be caused to the equipment due to defective handling/storage/erection/testing /commissioning. Proper tools tackles and transporting vehicles shall be used for transporting and handling of the equipment  and accessories at site so that the equipment do not suffer any damage during the transporting and handling.
4.3.2 DATA FOR U S S
250 KVA USS is proposed. Details relating to the U S S are furnished under Section Data for U S S forming part of these documents.

4.3.3 INSPECTION ON RECEIPT

Immediately on receipt of the U S S at site, it shall be unpacked and examined for any defect/damage/discrepancy/shortage. Particular attention shall be given to the following:

a. Core and windings

b. Enclosure and doors

c. Protruding fixtures

d. Bushings and terminals

e. Winding temperature relay

f. Auxiliary parts packed separately

g. Marshalling box

h. Safety interlocks

i. Insulation resistances

It is found that the equipment has suffered any defect/damage/discrepancy/shortage; the details shall be reported in writing to the Employer so that the Employer can initiate necessary action. It is highly imperative that such a report is given within seven days of receipt of the equipment at site so that timely action can be taken to lodge the necessary insurance claim. If the Employer is not able to arrange for the necessary insurance due to non-receipt of timely report from the contractor, the Contractor shall be liable to reimburse the expenditure incurred by the Employer for the necessary repair/replacement/supply.

4.3.4 ASSEMBLY AND ERECTION

Manufacturer’s instructions shall be followed in assembling and installing the U S S and its parts. Where no such instructions are available, the work shall be carried out in conformity with the best engineering practice.

All the separately dispatched parts of the U S S are to be correctly assembled.

The accuracy of the temperature indicator shall be checked.

Danger notice as per relevant standards shall be affixed in a conspicuous place on the

 U S S.

Whenever the conductor materials of the terminals and those of the cable lugs to be connected to the terminals differ, suitable bimetallic connectors shall be used.

Neutral and non-current carrying metal parts of the USS shall be connected to earth in accordance with relevant standards.

The marshalling box with all its contents shall be installed and wiring of all alarm, trip and other circuits completed.

4.3.5 Codes and Standards

The design, materials, construction, manufacture, inspection and performance of USS shall comply with all currently applicable standards, regulations and safety codes in the locality where the equipment shall be installed. The equipment shall also conform to the latest applicable standards and codes and practices. The USS shall generally conform to IS:2026 latest edition and duty cycle as per IS:11171.

4.3.6 EARTHING

After completing the assembly and erection the body and LV side neutral of the  USS,it shall be earthed in accordance with the approved drawings and in compliance with the “Section 24: Specifications for Earthing” forming part of these documents.

Earthing conductors shall be of copper and the sizes shall be as approved by the Electrical Inspectorate. Disconnect able link shall be provided in the neutral earthing circuit.

.

4.3.7 PRE-COMMISSIONING CHECKS AND TESTS

The following pre-commissioning preparation, checks and tests shall be carried out by contractor in addition to the checks and tests which may be prescribed in the manufacturers instructions:

a. Visual inspection of USS for complete and correct assembly and erection of the equipment and its parts.

b. Inspection and checking of bushings, terminals and connections.

c. Inspection of clearances

d. Testing of the functioning of the following and the associated protective circuitry:

i. Winding temperature indicator

ii. Winding temperature relay

iii. Safety interlocks

e. Ratio test at all tip

f. Check alarm and trip functions

g. Insulation resistance Values 

h. Earth resistance of neutral and body.

All tests and commissioning procedures shall be carried out in the presence of Employer and the results of all the tests shall be furnished to Employer. 

4.3.8 ASSISTANCE BY MANUFACTURE’S ENGINEER

The manufacturer of the equipment will provide the assistance of their engineer to the contractor in testing and commissioning of the equipment. It shall be the responsibility of the Contractor to ensure that problems. If any, are got rectified by the manufacturer’s engineer during this period. Only one visit of one or two days will be arranged for this purpose. If additional visits or increased duration is required by the Contractor, the relative expenses shall be borne by the Contractor.

To facilities expeditious commissioning of the board the contractor shall take the following precautions:

a. The Contractor shall ensure that all the defects/damages/shortages/discrepancies are promptly reported immediately on receipts of the equipment at site and that these are promptly attended to by the manufacturer.
b.  The Contractor shall carry out pre-commissioning checks and tests on the equipment and furnish a list of all points which require repairs/supplies/replacements to the Employer at least 30 days before the anticipated date of commissioning.

4.3.9 General Features
All the materials used shall be of the best quality and suitable for working under the condition specified to withstand the variation of temperature and atmospheric condition without distortion, deterioration or setting up of undue stresses in any part.

The fittings, screws, studs, nuts and bolts used for external connection shall be as per the relevant standards. The steel bolts and nuts exposed to atmosphere shall be either galvanised or zinc passivated.

Diagram and rating plate shall be of stainless and shall indicate the details of USS connection diagram, vector group, tap changing diagram etc. All label plates shall be of non corrosive materials.

 USS shall be capable of delivering the rated current at a voltage equal to 110% of the rated voltage without exceeding the limited temperature rise.

All rated quantities such as ratios, impedance, regulations, load losses, temperature rise and no load losses, temperature rise and no load losses, shall be within the tolerance limits given in applicable standards.

4.3.10 PROTECTION

All protection for the primary and secondary of the USS as envisaged by KSEI should be provided 

4.3.11 EARTHING

4.3.11.1 Internal Earthing
Internal metal parts of the USS, with the exception of the individual lamination, core bolts and their individual clamping plates shall be earthed.

4.3.11.2 External Earthing
The size of earth flats/wires shall be chosen from the tabulation shown in earthing system

4.3.11.3 The metallic parts of the USS viz. cable glands shall be earthed by two separate and distinct connections with earth of suitable size of earth wires as per table shown in earthing system chapter. 

4.3.11.4 The top clamping structure shall be connected to the tank by copper strip. The bottom clamping structure shall be earthed by one or more of the following methods.  

a. By connecting through vertical tie - rods to the top structure

b. By direct metal to metal contact with the tank base. 

c. By a connection to the core as the main earth connection to the tank.


4.3.11.5 Neutral Earth 

a. The neutral of the transformer shall be earthed by not less than two separate and distinct connections with earth pits.

b. The neutral earth lead should be kept away from the body of the transformer tank.

4.3.12 DRAWINGS AND LEAFLETS

The copies of manuals of complete instruction for the installations, operations, maintenance and repairs, circuit diagram, foundation and trenching details shall be provided with the USS.

4.3.12.1 Installation

USS shall be fitted with cable for HT cable termination on HT side and LT Cable termination on LT side. HT and LT shall be terminated with suitable cable socket / lug and cable terminal lugs contact surface pressure is maintained permanently by suitable bolts and nuts.

4.3.12.2 A suitable protective device to protect the transformer from over voltage, under voltage, and earth fault must be provided.

4.3.12.3 Minimum 1.25m clearance shall be given to the USS from all sides.

4.3.13 ELECTRICAL AND PERFORMANCE REQUIREMENTS 

4.3.13.1 Shall be operated at rated kVA at any voltage within + / - 10% of the rated voltage of that particular tap position in case of off - load tap changing transformer.

4.3.13.2 Shall be designed for 110% continuous over fluxing to withstanding capacity.

4.3.13.3 The neutral terminals of the winding with connection shall be designed for the highest current that can flow through the winding. 

4.3.13.4 Connections and vector group 

Delta on HT side and star connection on LT side with neutral terminal shall be brought out for solid earthing. 

4.3.13.5 System of Supply

3 phase, 50 cycles, 11kV supply as specified in the technical data.

4.3.13.6 Rating 

Suitable for continuous rating

4.3.13.7 Terminals 

Shall be suitable for 3 core XLPE double steak to be armoured aluminium conductor cable on HT side and cable entry from the top L.T side shall be suitable for connecting armoured aluminium conductor cable.

4.3.14 TESTING CERTIFICATES

a. No load loss test

b. Load loss test

c. Insulation resistance test

d. Polarity test

e. Load test from 25% to 125% of its full load in steps of 25%

f. Turns ratio test on all tap positions on all the three phases.

g. Winding resistance measurement test. 

4. MEDIUM VOLTAGE POWER PANEL
5.1 Scope 


Supply, testing and commissioning of MV panel cubicle type suitable for indoor installation and manufactured by approved manufacturer as confirm to relevant IS standards and specifications.

4.12 General 


Medium Voltage power panels shall be of 14 G sheet steel clad cubicle pattern, free floor standing type, totally enclosed dead front compartmentalized multi tier formation design.   The panels shall be of extensible type with provisions for bus bar extensions also.   Panels shall conform to the IS : 8623 - (L)

5.3 Construction 

5.3.1 Switch board panels of free standing type shall have a bus bar chamber at the bottom / top of the cable compartment at the bottom / top and sides as per design drawing.   The space between the   bus chamber and cable compartment shall be suitably compartmentalized to accommodate switchgears of various ratings and shall be identical to facilitate a modular construction.
5.3.2 The cubicle shall be made out of 50 x 50 x 6mm thick angle iron frame work with a 16G MS COLD rolled sheet steel paneled to angle iron frame work with zinc plated fasteners.   The 40 x 40 x 6mm thick iron frame work shall be provided inside the panel to mount the outgoing feeders.   A minimum space of 300 mm shall be provided at the bottom / top of the board for termination of the cable.  The cable alley shall have insulated supports for fixing the cable cores.   Flush type hinged construction doors shall be provided for bus bar chambers, cable, alleys feeder compartments.   The door shall be with `U' shaped edges and be lockable.   The frame shall be provided with square type compressed rubber gasket.   The 16G MS partitions/barriers shall be provided between adjacent top and bottom compartments.   All the live parts shall be properly shrouded with bakelite barriers.   All the equipment shall be accessible from the front.   Arrangement and marking of bus bars, main connections and wiring shall be in accordance with IS : 375 - (L)
5.3.3 Bus bars 

a. Bus bar system shall be considered as double bus bar system unless otherwise  specified. 

b. The bus bars shall be suitable for 4 wire, 415 volts, 50 Hz supply system.   The bus bars shall be made of high conductivity aluminium alloy strip conforming to relevant IS specifications.   The bus bars shall have uniform cross section throughout.   The bus bars shall be capable of carrying the rated current at 415 volts continuously.   The bus bars shall be designed to withstand a temperature rise of 45oC above the ambient. 

c. A current density of 1.2 Amp/Sq.mm shall not be exceeded for Copper bus bars.  The size of the bus bars shall be designed on the basis of a short circuit rating of KA.

d. Bus bars shall be supported on suitable insulating materials such as permali or hylam at sufficiently close intervals to prevent bus bars sag.   Bus bars including their supports should be able to withstand thermal and dynamic stresses due to the system short circuit.   All the bus bars shall be insulated with PVC sleeves or heat resistant paint, suitably colour coded.

e. All connections between bus bars and switch gears shall be through solid copper strips of proper size to carry full rated current and be insulated with insulating tapes and shall fixed rigidly with minimum gap between the phases.

f. The rating of the phase bus - bar shall take into account the diversity factor given as 0.6.   The current carrying capacity of neutral bus-bar shall be half  the size of the phase bus bar. 

g. Insulation barrier shall be provided over the bus-bar or any live part in the panel, so as to prevent accidental contact with any live parts inside the panel.

5.3.4 All cubicles of the panel shall be  provided with switch fuse units (with HRC fuse links) of appropriate capacity of Air Circuit Breakers ACBs / MCCBs as called for in the drawings.   All wiring in panel shall be concealed behind 5mm thick bakelite sheet and completely factory wired, ready for connection.   All the terminals shall be distinctly marked with a small description of the service installed. 

5.3.5 Adequate ventilation shall be ensured by providing ventilation for the inlet and exhaust of air. 

5.3.6 Switch fuse units/ change over switches 

a. The switch fuse units shall be 3 pole double break type suitable for load duty and quick make and break action. Separate neutral link shall be provided in the unit. All switch fuse units/change over switch shall be panel mounting type.   change over switches should be provided with hinged doors duly interlocked with locking knobs having stoppers inside, when the switch is in `ON' position, to ensure that the switch is not energized when the door is not properly secured.   All contacts shall be silver plated and all live parts shall be shrouded. 
b. High rupturing capacity (HRC) fuse links shall be provided with switch fuse units and shall have rupturing capacity of not less than designed MVA/KVA at 415 volts.   All switches shall be provided with visible indicators to show whether they are in ON or OFF position. 

5.3.7 Air circuit breakers 

a. Air circuit breakers shall be sheet metal enclosed flush front, draw out type and shall be provided with a trip free manual operating mechanical `ON'`OFF' indications.   Shunt trip and time lag fuses suitable for 220 V AC shall be provided. 
b. The circuit breakers shall be designed for continuous rating and shall be suitable for MVA/KVA fault level at 415 volts, as designed.   Short time rating for circuit breaker should be 1 second at designed MVA/KVA rating of 415 volts.
c. Circuit breakers shall be designed to `Close' and `Trip' without opening the circuit breaker compartment door.   The operating handle and mechanical trip push button shall be at front of the breakers panel and integral with the breaker.
d. Circuit breakers should operate at an overload not exceeding 1.5 times the designed load current of the circuit. 
e. Cradle

The cradle shall be so designed and constructed as to permit the smooth withdrawal and insertion of the breaker into it.  The movement shall be free from jerks, easy to operate and shall be on steel balls/rollers and not on flat surfaces. 


There shall be 4 distinct and separate positions of the circuit breaker on the cradle.


i.
Service both main and secondary isolating contacts in service. 


ii.
Test : Main isolating contacts separate and secondary isolating contacts in service. 


iii.
Isolated : Both main and secondary isolating contacts isolated. 


iv.
Maintenance Circuit Breaker fully outside the panel ready for maintenance. 


v.
There shall be provision for locking the breaker in any of all the first three positions. 

5.3.8 Protective Devices 

a.
The relay should be selected with 3 element type to protect the MV panel from over current and earth fault. 


b.
Circuit Breaker 

C.T operated overload and short circuit tripping mechanism with earth fault protection through relays shall be provided for all circuit breakers. 

The direct acting releases shall be fitted with test strip for periodical checking of trip operations.

Provisions shall be made for fitting micro switches on over current releases, shunt and under voltage release for external/remote indication of tripping on faults.

There shall be enough number of N/O and N/C auxiliary contacts rated 5 Amp on each breaker for different operations of interlock system as per design.   The auxiliary contacts blocks shall be so located as to be accessible from the front.   The auxiliary contacts in the trip circuits shall close before the main contacts.  The auxiliary contacts in the trip circuits shall open after the main contacts open.

All current carrying parts shall be silver plated and suitable arcing contacts with proper arc chutes shall be provided to protect the main contacts.  The heat generated in the contracts due to tripping under fault conditions shall be very nominal.

5.3.9 Meters 

5.3.9.1 All meters shall be housed in a separate compartment and accessible from front only.  Lockable doors shall be provided for the metering compartment.
5.3.9.2 The main distribution boards shall be provided with indicating panel comprising of the following 

a. (0-500 V) 144mm square voltmeter with 3 way and `OFF' selector switch of flush mounting. 
b. CT operated Ammeter with 3 way and neutral selector switch of appropriate range and scale of flush mounting.

c. Digital frequency meter to read the incoming supply frequency for voltage regulation.
d. 3 phase four wire energy meter of suitable capacity.

5.3.9.3 Wiring for meters shall be colour coded and labeled with approved plastic beads with number ferrous for identification. 

5.3.10 Current Transformers :-


Current transformers shall be provided for Distribution Boards carrying current in excess of 60 Amps.   All phases shall be provided with current transformers of accuracy class 1 and suitable VA burden for operation of associated metering.

5.3.11 Indicating Panel 


All meters and indicating instruments shall be in accordance with IS 1248.  The meters shall be flush mounted and draw out type.   Indicating lamps shall be neon type and of low burden, and shall be backed up with 5 amps fuses and toggle switch.

5.4 Earthing 


25mm x 3mm copper tapes shall be provided on either side of the MV panel for panel body earthing and same should be connected to the frame work of the panel.


These tapes shall be connected to the earth pits by two separate and distinct earth flats.

5.5 Painting 


All sheet steel work shall undergo a process of decreasing, pickling in acid, cold rinsing, and hot dipped phosphating, passivating and then sprayed with a high corrosive resistant primer, and then backed in an oven.  The finishing treatment shall be by application of two coats of synthetic enamel paint of approved make and colour.

5.6 Labels 


Engraved PVC labels shall be provided on all incoming and outgoing feeder switches.  Circuit diagram showing the arrangements of the circuit inside the panel board shall be pasted on inside of the panel door and covered with transparent plastic sheet.
5.7 Testing 


MV panel boards shall be subject to the tests as specified in relevant IS standards and test certificate shall be furnished.  

5.8 Control Wiring 


The Control inside the panel shall be terminated using terminal box and it shall be totally insolated from power wiring. 

5.9 Power wiring 


Power wiring shall be done for the panel board such that the total load of various distribution boards and consuming devices is divided evenly between the phases and number of ways (load balancing shall be for all the three phases  

5.10 Drawings


A fabricated drawing shall be submitted and got approved before the board is fabricated.   All necessary drawing (3 sets) including wiring diagram, instructional manual, testing, commissioning and test certificate for air circuit breaker etc. are to be submitted before despatch of the panel .

5.11 Inspection


At all reasonable time during production of panel and prior to despatch, the Contractor shall provide the facility required for Employer's representative to inspect the panel at manufacturing site.

5.12 Installation 

5.12.1 The panel board shall be installed in panel room, free from moisture and dust. 
5.12.2 The space on sides and back of the MV panel should be 762 mm (30") or more in all cases. 
5.12.3 A clear space of 914mm (3 feet) should be provided in front side of MV panel. 
5.12.4 All switch fuse handles should not be above an operating height of 1.525 meters (5 feet) from the floor level.
5.12.5 Switch rating, cable size and routing must be printed on the cubicle/panel and suitable "Danger" stickers shall be affixed on panel.
5.12.6 A separate earthing shall be drawn for the supply neutral by means of AL/CU flat strips of adequate size as specified in Chapter 13 hereof. 

6
CAPACITOR BANKS 

6.1
Scope 


Design, manufacture, supply, erection, testing and commissioning of indoor type power factor correction capacitor banks for power factor improvement conforming to IS 2834(L) and specification given below :- 

6.2
Standard


Unless otherwise stated below, the power capacitors shall conform to IS 2834- (L)

6.3
Ratings 


Capacity of the individual bank shall be of 35 KVAR and the number of banks shall be based on the total capacity as per design.

6.4
Construction 

6.4.1
The capacitor units shall be mounted on suitable size base frame and grouted on the floor with minimum floor space.   The container of capacitors shall be made out of 2mm thick MS sheet steel hermetically sealed.   Synthetic non-inflammable oil shall be provided with a built in silvered fuse. 

6.4.2
While making the bank, the bus bar connecting the capacitor should never be mounted directly on the capacitor terminals but should be directly connected through flexible leads. 

6.5
Discharge Resistance 


The capacitor shall be provided with permanently connected discharge resistors so that residual voltage of the capacitor shall be reduced to 50 volts or less within one minute after the capacitor is disconnected from the source of supply.

6.6
Terminals 


Each capacitor bank shall be provided with a terminal chamber connection for each bank.

6.7
Earthing 


Two separate earthing terminals shall be provided for earth connection for each bank to avoid accidental leakage of charges, so that the capacitor bushings do not get unduly stressed resulting in oil leakage and/or porcelain breakage..

6.8
Capacitor Panel 


The capacitor panel shall be in accordance with the drawings.  The panel shall be fabricated in line with the electrical panels.   The specifications for electrical panels shall be applicable to this also. 

6.9
Installation

6.9.1
Individual capacitor banks shall be connected to the individual feeder/cubicle to have a better control.

6.9.2
A minimum clearance of at least 762mm (30") on all sides for every capacitor unit shall be maintained.

6.9.3
All interconnections in the control panel shall be checked before commissioning. 

6.9.4
Cable end cores shall be sealed after connecting the cable to prevent absorption of moisture. 

6.9.5
15mm thick rubber matting of an approved make over a 100mm high timber platform shall be provided in front of the full length of capacitor bank and control panel.

6.9.6
Automatic Power Factor Correction


It is proposed to connect power factor capacitors connected in Banks to the bus bars of the main LT panel.  Each of the bus sections (BE) will have one Automatic Power factor corrections relay to monitor the power factor and to connect the required capacitor rating to that bus section. 

6.10
Testing and commissioning 

6.10.1
Insulation resistance shall be tested with a 1000 volts megger between phases and phase to earth.

6.10.2
Residual voltage shall be measured after switching off the capacitors and the same shall not be more than 50 volts after one minute. 

6.10.3
Each discharge resistor shall be tested for its working. 

7.
Distribution Boards 
7.1
Scope 


Supply, erection, testing and commissioning of standard make distribution boards conforming to relevant Indian Standard (IS : 8623) and specifications given below.

7.2
General 


Distribution boards shall consists of following 



a.
MCBs and ELCBs of reputed make and designed capacity.   It shall conform to IS 8878(L).

               b.
Neutral strip/.earth strip for connecting all distribution point neutral/earth wires of guest room. 


c.
Two numbers brass bolts and nuts on DB base for its earthing.


d.
Cable conduit entry boxes on top and bottom as per design drawing.


However, the specifications herein after described shall take precedence over the above wherever this specifications call for a higher standard of material or workmanship.  The distribution boxes shall be of standard factory made and flexibility shall be given to mount MCBs and ELCB s of any make.

7.3
Cabinet Design 

a. Distribution boards shall be of totally enclosed with dust and vermin proof construction.   

The enclosure shall be made of steel sheet of 18G.  The sheet steel shall be treated with a rigorous rust inhibition process before fabrication.   The distribution boards shall consist of Earth Leakage Miniature Circuit Breaker as incomer and required number of miniature circuit breakers as outgoing.  The distribution boards shall be with top and bottom cable/conduit entry boxes.   The incoming and outgoings shall be rated as specified on the drawings and schedule and both shall be totally isolated from one another.  The cabinet shall be spray enameled to required colour shade finish.   The interior   components shall be mounted on separate sheet steel which is mounted and located on to the studs provided inside the cabinet.   Over this, a cover made of hylam sheet or spray enameled 16G sheet steel shall be provided with slots for operating knobs or breakers.

b.
The cabinet shall be equipped with 16 G inside hinged front door having a spring latch and lock over flanged door.    Cabinets shall have detachable gland plates at both top and bottom made out of 16G.   The hinged type door shall be with `U' shape edge to provide square type compressed rubber gasket and for over flanged type doors, it shall be in the MS box. 

c.
The construction of the hinges shall be to enable the door to swing open by not less than 1500.  In addition to this, the hinged design shall permit doors being completely removed when necessary.

7.4 Miniature Circuit Breakers 

Miniature circuit breakers shall be quick make and break type, and shall conform to relevant Indian Standards.   The housing shall be heat resistant and shall have high impact strength.   MCBs shall be flush mounted and shall be provided with trop free manual operating lever and `ON' and `OFF' indications.   The contacts shall be provided with magnetic thermal releases for over current and short circuit device shall have a common trip bar in the case of DP and TPN Miniature Circuit Breakers.
7.5
Terminals


Distribution boards shall be provided with a terminal block for neutral and earth terminations of adequate size.   The location of the terminal block shall be so located to prevent crowding of wires in the proximity of live parts.

7.6
Directory


Distribution boards shall be provided with a directory indicating the areas of loads serviced by each circuit breaker, the rating of breakers, size of conductors, etc.   The directory shall be mounted in metal holder with a clear plastic sheet on inside surface of the front door.   The thin plate with a clear perspex sheet shall be provided on the front door for over flanged door type DBs.   A    suitable size `Danger'  plate indicating voltage grade shall also be fixed inside of the DB front cover.

7.7
Installation 

a.
Distribution boards shall be wall surface mounted or recess mounted as required and at the locations shown on the drawings.   The boards shall be fixed on 30 x 40 x6mm angle iron frame work and bolts for surface installation.   All the cables/conduits shall be properly terminated using glands/grips/check nuts, etc.    Wiring shall be terminated properly using crimping lugs/sockets and PVC identification ferrules.   No bare conductors shall be provided inside the board.

b.
Distribution boards shall be bonded to the earthing system at least at two points using brass bolts and lugs. 

8.
Medium Voltage Cabling and Wiring System

8.1
Scope 


Supply, installation, storing, laying, fixing, jointing, terminating, testing and commissioning of Medium Voltage XLPE insulated PVC sheathed Armoured aluminium conductor cables of reputed make laid in built up trenches, directly buried underground, on cable trays, in pipes, clamped directly to wall  conforming to IS 1554 (L), Part - I and specifications given below .

8.2
Type 

a.
Medium voltage cables shall be aluminium conductor, XLPE insulated, PVC sheathed and steel wire flat armoured or steel tape armoured construction.    The cable shall be have stranded, sector shaped aluminium conductors for cables of 50 sq.mm size and above b. 

b.
The cables shall be rated for a voltage of 650/1100 volts.

8.3
Core identifications cores shall be provided with the following colour scheme of PVC insulation.

a.
Core Red/Black/Yellow/Blue 

b.
Core Red and Black

c.
Core red, yellow and blue

d.
3 1/2 or 4 core, red yellow, blue and black

8.4
Inspection 


All cables shall be inspected upon receipt at site and checked for any damage during transit and shall be supplied with complete manufacturer’s test certificates.   At any cost the cables shall not be accepted without test certificate. 

8.5
Storing 


All the cables shall be supplied in drums.   On receipt of cables at site, the cables shall be inspected and stored in drums with flanges of the cable drum in vertical position.

8.6
Joints in Cables 

8.6.1
The contractor shall take care to see that all the cables received at site are apportioned to various locations in such a manner as to ensure maximum utilisation and avoidance of cable jointing.   The apportioning shall be got approved by the Architect before the cables are cut to lengths.

8.6.2
Where joints are unavoidable, the location of such joints shall be got approved and marking shall be done with suitable tags.

8.6.3
Jointing boxes for cables 


Cable joint boxes shall be of appropriate size, suitable for XLPE insulated armoured cables of particular voltage rating. 

9.7
Jointing Cables

9.7.1
All cable joints shall be made in suitable, approved cable joint boxes, and the filling in of compound shall be done in accordance with manufacturer's instructions and in an approved manner.   All straight T- joints shall be done in epoxy mould boxes with epoxy resin.

9.7.2 All cables be jointed colour to colour, tested for continuity and insulation resistance before jointing.   The seals of cables must not be removed until preparation for jointed are completed.  Joints shall be commenced and finished on the same  day.  During the time of joining the cables, sufficient protection from the weather shall be ensured.   Joints shall be made by means of suitable solder for conductors, the conductors being firmly butted into the connections or thimbles or ferrules and the whole soldered with proper solder and soldering flux. The conductors shall be efficiently insulated with high voltage insulating tape and by using of spreaders of approved size and pattern. The joints shall be completely topped by with epoxy compound so as to ensure that the box is properly filled.

9.8
Cable terminations


Cable termination shall be done in cable terminal box with suitable lug/sockets using cable glands and the cable ends sealed with sealing compound. 

9.9
Bonding of cables 


Where a cable enters any piece of apparatus, it shall be connected to the casing by means of an approved type of armoured clamp and gland.   The clamps must grip the armouring firmly to the gland or casing, so that no undue stress is passed on to the cable due to vibrations.   The glands shall be fixed to the lead sheath by means of either a `Plumbing joint or a cone of approved material, capable of being compressed into lead sheath.   The gland or cone shall be capable of effecting a good electrical bond between both the armouring of the cable, and the casing. 

9.10
Laying of cables


Cables shall be laid as per the specifications given below :-

9.10.1  Cables in outdoor trenches


Cables shall be laid in outdoor trenches wherever called for.   The depth of the trenches shall not be less than 750mm, below the final ground level.   The width of the trenches shall not be less than 450mm.   However, where more than one cable is laid a coaxial distance of not less than 150mm shall be allowed between the cables.   The trenches shall be cut square with vertical side walls and with uniform depth.   Suitable shoring and propping may be done to avoid caving - in of trench walls.  

The floor of the trench shall be rammed level.   The cables shall be laid in trenches over rollers placed inside the trench.


The cable drums shall be laid unrolled in the direction of the arrow marked on the drum for unrolling.

Wherever, cables are bent, minimum bending radius shall not be less than 12 times the diameter of the cable.   After the cable is laid and straightened, it shall be covered with 80mm thick layer of sand.   The cable shall then be lifted and placed over the sand cushion.  Over this, a course of cable protection tiles or burnt brick shall be provided to cover the cables by 50mm on either side.   Trench shall be backfilled with earth and consolidated.   Cables shall be laid in hume pipes/stoneware pipes at all road crossings and in GI pipe at the wall entries.   Cable route markers to be provided as per standards.
9.10.2  Cables in indoor 

a. The cable shall be laid in-door above false ceiling wherever specified shall be laid on slotted   
angle steel cable trays supported on MS angle supports.   Suitable 
clamping with straps and 
saddles shall be used for keeping the cables in position. Spacing between the cables shall 
not be less than the overall diameter of the cable.

b.
The cables run on wall surface from panel board upto cable trays shall run in galvanized steel pipes of adequate size.

c.
The cables run inside concrete trenches shall be supported on cable trays and shall be neatly arranged and clamped.

d.
The cable entries through pipes from outside to inside the building shall run in GI pipes and shall be sealed water tight with approved type of sealant to avoid water entering the building.

9.11
Testing of Cables 


Tests shall be conducted for insulation between phases and between phase and earth for each length of cables, before and after jointing.  As such all phase cables may be checked before being laid for above tests.   On completion of cable laying work, the following tests shall be conducted in the presence of the Consultant/Owner's representatives.


a.
Insulation Resistance Test (Sectional and overall)


b.
Continuity resistance test


c.
Sheathing continuity test.


d.
Earth test


All tests shall be carried out in accordance with relevant standard code of practice and Electricity Rules.  The contractor shall provide necessary instruments, equipment and labour for conducting the above tests and shall bear all expenses in connection with such tests.   All tests shall be carried out in the presence of the Architect.

9.12
Wiring System 

9.12.1     System of Wiring 

The system of wiring shall consist of PVC insulated copper conductor wires in heavy gauge rigid PVC conduits for concealed and metal conduits for surface installations as called for. 
9.12.2     General 

Prior to laying and fixing of conduits, the contractor shall carefully examine the drawings indicating the layout, satisfy himself about the sufficiency of number and size of conduits, locating of junction boxes, size and location of switch boxes and other relevant details.  Any discrepancy found in the drawings shall be brought to the notice of the Architect/employer.   

Any modifications suggested by the Contractor shall be got approved by the consultants before the actual laying of conduits is commenced.

9.12.3
Materials 

  a.
Conduits 


Generally concealed electrical wiring installation shall be in PVC conduits and surface wiring in MS conduits.


PVC conduits 


Conduits and accessories shall conform to IS 9537-(L) and the specifications given below:- PVC conduits shall be black, round, heavy gauge Polyvinyl Chloride (PVC) .   The internal surface of the conduit shall be smooth.   All flexible conduits shall be of steel.   Only approved quality as recommended by the Consultant and factory made bends/accessories shall be used.

Metal Conduits 

a.
Conduits and Accessories shall conform to IS 9537- (L) and the specifications given below.  PVC conduits shall be of black, round, heavy gauge Polyvinyl Chloride (PVC).    The internal surface of the conduit shall be smooth.   All flexible conduits shall be of steel.    Only approved quality as recommended by the consultant and factory made bends/accessories shall be used.

b.
Minimum Conduit Dia (Od) for Electrical Wiring shall be 19.0 mm

c.
Minimum Conduit Dia (Od) for telephones and audio/video shall be 25.0mm

d.
Joints between conduits and accessories shall be securely made, to ensure earth continuity.

e.
Where called for, buried wiring passing underground shall run in galvanised steel conduit.

f.
The conduits shall be delivered to the site of construction in original bundles and each length of conduit shall bear the label of the manufacturer.   This shall be approved by respective Site Engineer in charge and same shall be submitted along with bills for payment.

g.
The number of 650/1100 volt grade PVC insulated copper conductor wires that may be drawn in the  conduits of various sizes are given below.   The space factor shall not be exceed 40% .  In no case shall be total cross section of wires/cables measured overall, be more than half the inside area of conduit.

h. Maximum permissible number of 650/1100 volt grade PVC insulated wires that may be drawn into rigid non-metallic or MS conduits are given below :- 

	Conductor of cable  nominal  cross-sectional area
	Approx. overall dia of cable 250/440V grade
	19mm
	25.4mm
	31.8mm
	38.1mm
	50.8mm
	63.5mm

	Copper
	Alum.
	Copper
	Alum.
	
	
	    Maximum no. of cables

	
	
	
	
	
	
	
	
	
	

	Sq.inch
	Sq.mm
	Inch
	mm
	S.     B.
	S.      B.
	S.       B.
	S.        B.
	S.       B.
	S.     B.

	
	
	
	
	
	
	
	
	
	

	0.0015
	--
	0.150
	3.15
	-        6
	13     10
	20     14
	-          -
	-          -
	-         -

	0.002
	0.150
	0.180
	3.15
	7       5 
	12     10
	20     14
	-          -
	-          -
	-         -

	0.003
	1.5
	0.200
	3.75
	7       4 
	10       8      
	18     12
	-          -
	-          -
	-         -

	0.0043
	2.5
	0.210
	4.00
	5       4     
	8         6
	12     10
	-          -
	-          -
	-         -

	0.007
	3.5
	0.285
	4.80
	5       2
	6         5    
	10       8
	-          -
	-          -
	-         -

	0.01
	4.0
	0.270
	5.35
	3       -    
	5         4
	8         7 
	-          -
	-          -
	-         -

	0.0145
	6.00
	0.300
	6.10
	2       -       
	4         3
	6         5
	8         6
	-          -
	-         -

	0.025
	10.0
	0.345
	7.65
	2       - 
	3         2
	4        4
	7         6
	-          -  
	-         -

	0.03
	16.0
	0.425
	9.65
	-        - 
	-         - 
	4        3
	6         5
	10       7
	12      8

	0.04
	25.0
	0.500
	
	-        - 
	-         - 
	3        2
	5         4
	8         6
	9        7

	0.06
	40.0
	0.630
	16.35
	-        - 
	-         - 
	-          -
	3         3   
	6         5
	8        6

	
	65.00
	0.750
	18.80
	-        - 
	-         - 
	-          -
	-          - 
	4         3
	5       4

	
	95.00
	
	
	-        - 
	-         - 
	-          -
	-          -
	2         2   
	3       2


The above table shown the maximum capacity of conduits for a simultaneous drawing in of cables.  The table applies  to 250 volt Grade VIR cables and the maximum number of cables shown in the cable shall apply to all types of conduits irrespective of whether they are light guage or heavy guage.

The columns headed 'S' apply to runs of conduit which have distance not exceeding 4.25m (14") between draw in boxes and which do not defect from the straight by an angle of more than 15 deg. The columns headed 'B' apply to runs of conduit which deflect from the straight by an angle of more than 15 deg.  

iii
Bends in conduit 


Conduit bends shall be of 14 SWG.   Where necessary, bends or diversions may be achieved by means of bends and / or circular inspection boxes with adequate and suitable inlet and outlet terminations.   In case of recessed system each junction work shall be proved with a cover properly secured and flush with the finished wall surface.  No bends shall have radius less than 2 1/2 times the outside diameter of the conduit.   Ready made bends shall be used where required. 

ix.
Run of conduit pipes through expansion joints in RCC member should be avoided as far as possible and if unavoidable, flexible conduit pipe shall be used with ceiling outlet box on both sides of expansion joint. 

9.12.4
Outlet boxes for lights/fans shall be protected at the time of laying by filling with jute/earth/cotton etc. 

9.12.5
Locating junction boxes on outer surface of exterior walls of building should be avoided to avoid exposure to weather as also to preserve esthetics. 

9.12.6
Junction boxes should never be closed permanently by plaster.   The covers of the boxes should match the colour of the wall.

9.12.7
Junction boxes in guest room/areas shall be avoided .   In case these are unavoidable they can be located in toilet/corridor/service areas/stores etc, inside all switch points, one bolt shall be welded to receive earth wiring. 

9.12.8
All switch points shall be fixed at a level accessible from floor level.


Conduits in wall crossing area shall be sealed with Mseal/epoxy compound after pulling the wire.

9.13
SWITCH OUTLET AND JUNCTION BOXES 

a.
All concealed outlet boxes for switches, sockets and other receptacles shall be rust proof and shall be of thick Galvanised steel (GI) boxes having smooth external and internal surfaces. 

b.
All outlet boxes for receiving plug sockets and switches shall be of standard factory make and of approved size, and shape.  All boxes shall have adequate number of knock out holes of required diameter and earthing terminal screws.   Outlet boxes shall be of a minimum depth of 65mm.

9.14
LIGHT OUTLET BOXES 


The light outlet boxes for concealed installation shall be of round PVC box with knock out holes/projections to connect PVC pipes. Light outlet boxes for surface installation shall be of MS (painted)

9.15
INSPECTION BOXES 


Rust proof inspection boxes of 2mm mild steel having smooth external and internal finish shall be provided to facilitate removal and replacement of wires, where required.

9.16
FAN OUTLET

For fixing of ceiling fans circular outlet boxes, made of 16 SWG sheet steel, 100mm diameter, complete with 12mm dia steel rod 500mm long, with loop in the box and hylam sheet cover 125mm dia at bottom shall be used. 

9.17
SWITCHES 

1.
Switches


All 5/15 amps switches shall be enclosed type flush mounted piano type suitable for 240 volts AC.  The box is which the switches are fixed shall have an adjustable plate cover.   Ample space at the back and sides shall be provided for accommodating wires.   Switch, controlling the light point shall be connected to the phase wire of the circuit.   The switch plate shall be white plastic or any other approved type and it should go with interior design.

ii.
Wall socket outlets :- 


Following types of socket outlet generally used for interiors.   All sockets shall be of shutter type. 

   a.
5 A 3 Pin switched socket outlet in guest rooms, toilet etc. office are lobby restaurant etc. 

   b.
5A 3 Pin unswitched socket out for T.V supply with independent 5 A S.P. control switch near the bed side. 

   c.
15A 3 pin switched socket with indicator for power points. 

   d.
15A, 5 pin domestic plug point for using mixie, micro wave etc, should be provided.

   e.
Guest rooms kitchen, main kitchen and split AC units, etc . shall only be operated by metal clad industrial type socket and plug with suitable rating of MCBs of any one of the following combinations as per design and rating of the equipments used.

  f.
16 Amps S.P. Industrial type socket controlled by 16 Amps S.P. MCB mounted on a fabricated MS box with cover plate. 

  g.
20 Amps S.P. Industrial type socket controlled by 20 AMPS S.P. M.C.B. mounted on a fabricated MS box with cover plat. 

  h.
32 Amps S.P/T.P. 230 V/415V, Industrial type socket controlled by 32 amps


S.P/T.P MCB mounted on a fabricated MS box with cover plate. 

  iii
In main kitchen/guest rooms kitchen, only metal clad sockets shall be used for all power point circuits.   In pantry area, where the domestic appliances are used, flush type switches and sockets can be fixed.

  iv.
All electrical points shall be installed minimum 4 feet from the floor level in all places.

  v.
No electrical cable/temporary cabling shall be allowed on floor level for connecting any equipment at any circumstances.

9.18
Installation of Conduit 

  a.
Concealed Conduit System 


Unless other wise specified all wiring shall be in heavy gauge rigid PVC conduit embedded in wall, or ceiling and concealed in the false sealing.   The size of the conduit shall be selected in conformity with relevant IS code and as specified in the table (13.12.3 h) given above.   Factory made conduit bends and accessories shall be used.  PVC conduit shall be jointed using solvent cement as recommended by the conduit     supplier.   The    conduit   is ceiling slab shall be straight as far as possible. 

 
Before the conduits are laid in the ceiling, the position of the outlet points, controls, and junction boxes shall be set out clearly as per the dimensions and to minimize off-sets and bends.    Conduits in ceiling shall be bonded to the reinforcement rods with GI bonding wire to secure them in position.   PVC deep light outlet/pull boxes shall be provided as required.   The conduit in ceiling slab shall be laid above the first layer of reinforcement rods to avoid cracks in the ceiling surface. 


Conduits concealed in the wall shall be secured rigidly by means of steel hooks/stapes at minimum, 750mm intervals.   Before conduit is concealed in the walls, all chases, grooves shall be neatly made to proper required dimensions to accommodate number of conduits. 


The chased portion of the walls for electrical works shall be plastered by electrical contractor to bring it to the finished wall surface.  The outlet boxes, control switches, and inspection and draw boxes shall be fixed as and when conduits are being fixed. 


The recessing of conduits in walls shall be so arranged as to allow at least 12mm plaster cover on the same.


All grooves, chases etc. shall be refilled with cement mortar and finished up to wall surface before plastering of walls is taken up by the general civil contractor.  Whenever the conduits terminate into control boxes, distribution boards etc. conduits shall be rigidly connected to the boxes/boards with  check nuts on either side of the entry to ensure electrical continuity .   After conduits, junction boxes, shall be properly plugged with PVC stoppers or any other suitable materials, so that water, mortar, vermin or any other foreign materials do not enter into the conduit system.    All conduit ends terminating into an outlet shall be provided with bushes of PVC or rubber after the  conduit ends are properly filed to remove burrs and sharp edges.   Necessary GI pull wires shall be inserted into the conduit for drawing wires.   The insulated earth wires shall be run in each conduit organising from the panel board upto the lift, socket and switch boxes.    If the Electrical Contractor forgets to install any conduit/boxes etc., before the plastering/painting work is done by other agencies, he may be permitted to install the same with prior permission of Architect/Consultant and the expenses towards redoing the wall, floor, ceiling etc. shall be borne by him.

b.
Open/Surface conduit system 


Conduit  on surface of walls/RCC walls shall be avoided as far possible and if unavoidable prior approval in written shall be obtained from employer/consultant on sample saddles, clamps, screws and a minimum 5 meters conduit laid on surface shall  be taken to achieve the best possible workmanship.   Distance between 2 consecutive clamps for fixing conduit on 

surface shall not exceeds 90 mm.  No wooden gutties for fixing saddles/clamps shall be used.   Use of roll plug/steel fastener  with hard setting/scaling compound is recommended.   Conduits shall be run in square and by metrical lines.  Wherever, couplers, bends, or similar fittings are used saddles shall be provided at either side at a distance of 300mm from the centre of such fittings.   Conduits shall be jointed by means of screwed couplers and screwed accessories only.   In long distance straight runs of conduit, inspection type couplers /junction boxes shall be provided. 

 c.
Threading shall be long enough to accommodate pipe to the full threaded portion of the couplers and accessories.  Cut ends of conduits shall have no sharp edges not any burrs left to avoid damage to insulation of wires. 

d.
Bends in conduit runs shall be using pipe bending machine.   Sharp bends shall be accomplished by introducing solid bends inspection bends or cast iron/MS inspection boxes Radius of solid bends shall not be less than 75mm.   Not more than 90 degree bend shall be used in a conduit run from outlet to outlet. 

 e.
All conduit opening shall be properly plugged with PVC stoppers bushes.   Conduits shall be adequately protected against rust by applying tow coats of approved synthetic enamel paint after the installation is completed and should be certified by the Site Engineer.   The certificate shall be submitted along with bills.

f.
Bends in conduit runs shall be done by using pipe bending machine.   Sharp bends shall be accomplished by introducing solid bends inspection bends or cast iron/MS inspection boxes Radius of solid bends shall not be less than 75mm.   Not more than 90 degree bend shall be used in a conduit run from outlet to outlet. 

g. 
All conduit opening shall be properly plugged with PVC stoppers/bushes.    Conduits shall be adequately protected against rust by applying two coats of approved synthetic enamel paint after the installation is completed and should be certified by the Site Engineer .  The certificate shall be submitted along with bills.

  h.
Wherever conduits terminate into control boxes, outlet boxes, distribution boards etc, it shall be rigidly connected to the box with check nuts on either side of the entry.

 i.
In ground floor, conduiting below the flooring should be avoided.   Wherever it is unavoidable, GI pipe should be used with prior approval of employer/consultant. 

  j.
The entire conduit system shall be bonded to the earth. 

 k.
Conduits for fire alarm system 


The conduits for fire alarm system shall be the same as that of electrical system.   Round PVC boxes shall be used for fixing the smoke detector, heat detectors and alarm hooter.   The suitable MS box shall be used to house the concealed type break glass unit.   The minimum size of 20mm dia conduits with Fish Wires shall be provided.

9.12.17   Wiring 

   a.
All wires shall have been manufactured in accordance with the latest IS specification (IS 694- Part II)


All wires shall be PVC insulated, copper conductor of 650 volt grade.   Cross section of the conductor shall be as per the specification mentioned in schedule of quantities.

    b.
Minimum cross section of conductor for electrical wiring shall be 2.5mm square 

  

    c.
For single phase wiring, colour the insulation of phase conductor shall be Red/Yellow/Blue (only one of these colours for one building) and black for neutral.   Earthing   is to be done by Green PVC insulated copper conductor.   For three phase wiring, the insulation of phase conductors shall be Red/Yellow/Blue, as per relevant phase and black for neutral.

d. Earth wire shall always be of copper conductor PVC insulated and colour of insulation shall be green. 

e. Whenever wires are being terminated in a Distribution Board/Switch Box/Plug point/Outlet box etc. a minimum of 200 mm long extra wire should be provided in the form of a loop for further maintenance use. 

    f.
For each lot of wires, the Contractor shall submit all relevant test certificates issued by the manufacturer, stating its origin, date of manufacturer, constitution and standards to which it complies and the test certificates.    All wires and cables shall bear the manufacturer's label and shall be brought to site in original packing. 

    g.
Only authorised/certified wire men and cable jointers shall be employed to do the cable jointing work.

    h.
Wires shall not be jointed inside the conduit or pull boxes.   Where joints are unavoidable, they shall be made through approved mechanical connectors with prior permission of Employer/Architect/Consultant.

   i.
Control switches shall be connected in the phase conductors only and shall be `ON' when knob is down.   Switches shall be fixed in galvanised steel boxes.    Chromium plated screws shall be used.

   j.
Power wiring shall be distinctly separate from lighting wiring.

   k.
Each circuit phase wire from the distribution boards should be followed with a separate neutral wire of the same size as the circuit wire. 

   l.
Wires organising from two different phases shall not run in the same conduit.

9.12.18  Drawing Conductors 

   a.
The drawing and jointing of PVC insulated copper/aluminium conductor wire and cables shall be executed with due regard  to the following precautions. While drawing wires through conduits care shall be taken to avoid scratches, etc. breakage of conductors. here shall be no sharp bends. 


PVC insulated copper conductor wire ends shall be soldered (at least 20mm length) before inserting into the switch for termination and conductors having nominal cross sectional areas exceeding 10 sq.mm shall always be provided with cable socket/lugs material as that of conductor.


Strands of wires shall not be cut for connecting terminals.  The terminals shall have sufficient cross sectional area to take all strands and shall be soldered.   Connecting brass screws shall flat ends..     All looped joints shall be soldered and connected through block/connectors.    The pressure applied to tighten terminal screws shall be just adequate, neither too much not too less. 


At all bolted terminals, brass flat washer of large area and approved steel spring shall be used.   Brass nuts and bolts shall be used for all connections.

  b.
For all internal wiring, PVC insulated wires of 650/1100 volts grade shall be used. 

  c.
The sub-circuit wiring for point shall be carried out in loop system and no joints shall be allowed in the length of the conductors.   If the use of joints connections are unavoidable due to any specific reason, prior permission, in writing, shall be obtained from the Employer/Consultant/Architect.   No wire shall be drawn into any conduit, until all work of any nature, they may cause injury  to wire, is completed.   Care shall be taken in pulling the wires so that no damage occurs to the insulation of wire.   Before the wires are drawn into the conduits, the conduits shall be thoroughly cleaned of moisture, dust dirt or any other construction by forcing compressed air through the conduits.    The wires for all minimum size of PVC insulated conductor wires for all sub-circuit wiring for light-points shall be 2.5 sqmm. 

9.12.19  PVC  channel open wiring 


Wherever specifically called for, PVC channel open wiring shall be adopted.

    a.
PVC channels shall be of 1.6mm thick and square in shape with suitable neck to grip the PVC channel cover and a hole at a distance of not more than 100mm for fixing the channel with screws throughout its length.

    a. Channels shall be laid on surface of walls/RCC walls/work bench with screws.

    b. The distance between two consecutive screws shall not exceed 450mm.

    d.
Channels shall be laid straight and vertical drops shall be taken by fixing another channel at 900 angle. 

    e.
Crossing of walls shall be carried out by a suitable dia GI pipe (A-class) and it should be sealed at both sides by M-seal/epoxy compound after pulling the wires. 

    f.
Minimum size of PVC channel should be 25 x 25 x 2mm.

9.12.20    Joints 


All joints shall be made at main switches, distribution boards, socket outlets, lighting outlets and switch boxes only.    No joints shall be made in conduits and in junction boxes.   Conductors shall be continuous from outlet to inlet. 

9.12.21    Mains and Sub-mains 


Mains and sub-mains cable or wires where called for shall be of the rated capacity and approved make. Every main and sub-main wire shall be drawn into an independent adequate size conduit.   An independent earth wire of the proper rating shall be provided for phase sub main, 2 nos, earth wires of proper rating shall be provided for every single phase sub main.     For every 2-phase sub main, 2 nos. earth wires of proper rating shall be provided along with such main.    The earth wires shall be fixed to conduits  by means of clips at not less than 1000mm distance.    For mains and sub-mains extra lengths of cable shall be provided to facilitate easy connections and maintenance.  

9.12.22    Load Balancing 


Balancing of circuits in three phase installation shall be planned before the commencement of wiring and shall be strictly adhered to . 

9.12.23  MEASUREMENTS 

    a 
Point wiring 


The points will commence from the distribution board and would end up to outlet box through switch box.   It includes the circuit from DB to switch box or from one switch box to other switch box.   Each circuit would have its own independent neutral wire. 


Point wiring and circuit wiring in same conduit is not allowed and these should be drawn in independent conduits.


Fan regulator box should be earthed.   Earthing of light fittings/calling bells and fans also required.   In respect of 5 Amps conventional plug point, the third pin should be earthed with 1.5 sq.mm green PVC  insulated copper wire. 


All flush type switches and accessories will be used with 3mm thick hylam sheet in MS box. 


For the purpose of determining the load per circuit.   The following electric rating of points shall be assumed. 


1.
Light Points 



40  Wats 


2.
Call bell point 



10 Watts


3.
Conventional plug point 


100 Watts



(plug point in light switch  box or



independent )




4.
Fan points 



60 Watts


5.
Exhaust fan points 


300 watts or specified 


Lights, fans and 5 A points shall be wired on a common circuit .   Each circuit shall not have more than a total of ten points and 5 A socket outlets or a load of 800 watts whichever is less.   The ceiling fan point shall be completed with special outlet box including fixing and connection of regulator.   Supply and fixing of 5 A switch for each ceiling  fan is included in scope  of contractor. 


For 15 A Power Plug Points


In one circuit, there shall not be more than 2 nos. 15 A power plug points and circuit shall be connected by 2 x 4 sq.mm copper conductor wires. 


One No. flush type plug socket outlet and witch shall be fixed for each power point on 3mm thick hylam sheet cover.   Plug socket can be standard type or 15/5 A universal type as shown in the diagram.   The point would commence from DB and end up to the switch box.   Looping of circuit would be done to second 15 A power point from first 15 A power point.


Each circuit would have its own 2.5sqmm green PVC insulated copper wire from DB to switch box and would be connected to third pin of socket outlet. 


Electrical load for each 15 A power point would be consider as 1000 watts. 

    b.
Group wiring (for industrial lighting )


Specification for this would be applicable either three or more lights or more than 500 watts or lighting load is controlled by one M.C.B. 


Lights would be controlled by rated capacity MCB and connected by wire size , as specified in schedule of quantities.  However, it shall not be less than 5 A and 2.5 sqmm respectively.  Light points controlled by one MCB would be in parallel. 


MCB for these lights should be installed in a suitable MS box with hylam sheet cover.   Total electric load is to be controlled from this .  "Group lighting board" would not exceed 3000 watts or six groups of lights.   Circuits with earthing (green PVC insulated copper wire) for this group lighting board would always be from DB of size as specified in schedule of quantities. 


"Group lights" points would commence from DB including circuits, surface/concealed conduit system, necessary wiring, MS switch box,  M.C.B. hylem sheet cover and outlet box upto lost light of the group. 

10.
Light fittings and Accessories 

10.1
Erection, testing, commissioning of light fittings and accessories conforming to relevant IS standards and specifications.   Supply of light fittings and lamps will be the scope of employer.

10.2
Standards 


The lighting and their associated accessories such as lamps, reflectors, housings, ballasts, etc. shall comply with the latest applicable standards, more specifically the following. 

10.2.1

Electric lighting fittings :  General and Safety requirements IS - 1913

10.2.2

Industrial lighting fittings with metal reflectors IS - 1777

10.2.3

Decorative lighting outposts - IS - 5077

10.2.4

Flood lights - IS - 1947

10.2.5

Luminaires for street  lights - IS - 2149

10.2.6

Bayonet lamp holders - IS - 1258

10.2.7

Bi-pin lamp holders for tubular - fluorescent lamps - IS-3323

10.2.8

Ballasts for use in fluorescent light fittings  IS - 1534

10.2.9

Starters for fluorescent light fittings IS - 2215

10.2.10 
 
Ballast for HP MV lamps - IS - 6616

10.2.11
Capacitors for use in fluorescent, HPMV and LP sodium Vapour lamps circuits - IS - 2215

10.2.12

Tubular Fluorescent lamps - IS-2418(Part-I)

10.2.13

High pressure mercury vapour lamps - IS - 2183

10.2.14
ungsten filament general electric lamps - IS-418 water proof electric lighting fittings: IS3524.    Water tight electric lighting fittings : IS 3553 

10.3       Lighting Fittings - General Requirements 

10.3.1
Fittings shall be designed for continuous trouble free operation under any atmospheric conditions without reduction in lamp life or without deterioration of materials and internal wiring. Outdoor fittings shall be weather and rain proof. 

10.3.2
Fittings shall be so designed as to facilitate easy maintenance including cleaning, replacement of lamps / starters etc. 

10.3.3
All fittings shall be supplied complete with lamps.  All mercury vapour and sodium vapour lamp fittings shall be complete with accessories like ballasts, power factor improvement capacitors, starter etc.  Outdoor type fittings shall be provided with weather proof boxes. 

10.3.4 Fluorescent lamp fittings shall be complete with all accessories like ballasts, power factor improvement capacitors, starters capacitors for correction of stroboscopic effect.

10.3.5
Each fitting shall have a terminal block suitable for loop-out connection by 1100v PVC insulated copper conductor wires upto 4 sq.mm.   The internal wiring should be completed by the manufacturer by means of standard copper wire and terminated on the terminal block.  

10.3.6
All hard-wares used in the fitting shall be suitably plated or anodized and passivated for use in industrial plants. 

10.3.7 For earthing, each light fitting shall be provided with an earthing terminal.   All metal or metal enclosed parts of housing shall be bonded and connected  to the earthing terminal so as to ensure satisfactory earthing continuity throughout the fixture. 

10.3.8
Painting / Finish 


All surfaces of the fittings shall be thoroughly cleaned and degreased and the fittings shall be free from scale, rust, sharp edges, and burrs. 

10.3.9
The housing shall be stove-enameled or anodized as required.   The surface shall be scratch resistant and shall show no sign or cracking or flaking when bent through 900 over 12mm dia mandrel. 

10.3.10
Decorative type fittings 


Decorative fluorescent fittings shall be provided with mounting/housing channel cum reflectors or CRCA sheet steel, stove enameled diffusers or louvers shall be translucent white prystyrene.

10.3.11 Accessories for light fittings Reflectors 


The  reflectors shall be made of CRCA sheet steel/aluminium/silvered glass/chromium plated sheet copper as required.   The thickness of reflectors shall be as per relevant standards.    Reflectors made of steel shall have stove enameled/vitreous enameled/epoxy coating finish for the reflectors shall be as specified.   The reflectors shall be free from scratches blisters and shall a smooth and glossy surface with optimum light reflecting coefficient.   Reflectors shall be readily removable from the housing for cleaning and maintenance without use of tools. 

10.3.12 Lamp/Starters holders 

   a.
Lamp holders shall have low contact resistance, shall be resistant to wear.   They shall hold lamps in position under normal conditions of shock and vibration prevalent in an industrial atmosphere.

   b.
Lamp holders for fluorescent lamps shall be of spring loaded bi-pin rooter type.   Life parts of the lamp holder shall not be exposed during insertion or removal of the lamp or after the lamp has been taken out.

   c.
Lamp holders for incandescent and mercury vapour lamps shall be bayonet type upto 100 W and Edison screw type for higher wattage. 

   d.
Starter holder for fluorescent lamps shall be so designed that they are mechanically robust and shall be capable of withstanding shocks during transit, installation and use. 

10.3.13   Ballasts 

   a. 
The ballasts shall be designed for long life and low power loss. The enclosures shall be dust tight and non-combustible.

   b.
Ballasts shall be inductive, heavy duty type, filled with thermosetting, insulating, moisture repellent polyester compound filled under pressure or vaccum.  Ballasts shall be provided. This is not available in the market. The ballasts wiring shall be of copper  and they shall be free from dust. 

10.3.14   Capacitors 

  a.
The capacitors shall have a constant value of capacitance and shall be connected across the supply of individual lamp circuits. 

  b.
The capacitor shall have a value of capacitance so as to correct the power factor of its corresponding lamps circuit to 0.95 lag or better capacitor shall be hermetically sealed preferably in a metal enclosure to prevent seepage of impregnant and ingress of moisture.

10.3.15    Lamps

   a.
Lamps shall be of PL/SL/incandescent as specified type in BOQ.   Fluorescent lamps shall be "day light colour" type unless otherwise specified and shall be provided features to avoid blackening of lamp ends. 

   b.
Mercury  vapour lamps shall be of high pressure, colour corrected type.

   c.
Lamps shall be capable of withstanding vibrations prevalent in an industrial atmosphere and connections at lend in wires and filament/electrodes shall not break under such circumstances. 

11.
Yard light 

11.1
Yard light poles specifications 


These shall be of octagonal type with suitable arrangement at the top of the pole for fixing the lighting fixture.   Poles shall be fabricated out of MS medium class pipes seamless type, in two/three stepped sections as per design and drawings.   For reducing the section of street light poles for stepped design, "swaging" process only shall be used.   Each poles would have one MS water tight box fabricated out of 16 SWG sheet steel complete with a suitable way connector, natural link rewirable fuse etc. as per design and drawing.   The pole shall be painted with one coat of anticorrosive oxide primer before despatch to site and two coats of enamel/Copper paint of approved make and shade after installation.

11.2
The earthing of each street light pole shall be carried out with PVC insulated designed capacity Copper conductor cable, connected to perforated 38mm 

NP pipe 2.5 M long, driven in earth (100mm dia pit filled with charcoal and salt).  The pipe should have removable plug at top.

11.3
Bracket for street light fittings on buildings 


The brackets shall be made of specified size NB MS class `B' pipe approx. 1.8m long, bent at the center at an angle of 120 degree, with necessary holding brackets, hold fasts etc. with special reducer at end to accommodate type of street light fitting to be fixed .   Bracket shall have one coat of anti corrosion paint before despatch to site and 2 coats of approved make and shade of enamel paint.   These brackets shall also be provided with one MS water tight box, complete with a connector, neutral link, rewirable fuse etc.   See attached drawing of street light poles. 

11.4
Installation of poles

11.4.1
Installation of poles shall be done as per design and drawing.   The depth of pole to be buried in ground shall be 1/5th of total pole length or as specified in drawing, whichever is more. Special care shall be taken in erecting poles so that these are not strained or damaged during erection and are firmly stayed till the foundation are secured.

11.4.2 The pole shall be grouped inside ground pit (cross section 660 x 600 mm) with cement concrete 1:2:4.   The pole shall be placed inside pit with necessary GI class A pipes (not less than 38mm dia, NB) shall be placed for facilitating drawing of cables.   Separate pipes shall be provided for incoming and outgoing cables.   The cement concrete shall be protected from premature drying by curing for at least seven days after pouring.   All concrete surface from 150mm below ground level to top shall be finished smooth with cement mortar 1:4.

11.5
Installation of yard light fixtures.

11.5.1
This includes fixing of yard light fitting complete with accessories and lamps at the end of pole/bracket, connecting it with designed capacity and size. Copper conductor, PVC insulated cable from watertight MS box, testing and commissioning. 3rd core shall be connected to earth point of marshaling MS box at the other end.  If the pole has more than one light fitting, each fitting should have independent wiring from MS box to fitting.

11.5.2
Fixing of street light fittings on bracket (15.2 above) is in contractor’s scope and also it includes the supply, fixing of necessary conduit between MS Box and fitting.

11.6
General Notes on yard lightings

  a.
For supplying and laying of cable, clause No:4 of technical specification (medium voltage power cables and writing) shall be applicable.

b.
If employer supplies street light fixtures and flood lights and post top lanters, then the contractor shall take delivery of these from site stores, test the same before installation and if found defective, the defect would be brought to the notice of employer/site engineer.   Repair of wiring/circuit of the light fittings shall be carried out by contractor without any additional cost.   However, if any component of the light fitting is defective/damaged, the same would be located and brought to the notice of site engineer/employer, who would arrange repair/procurement of the same.  However, labour for replacement/repair such fitting shall be carried out by the contractor without any additional cost. 

    c.
For street light poles along roads, nearest finished road level shall be taken as ground level and for poles along compound wall/away from roads, existing ground/finished ground shall be taken as ground level.

   d.
Minimum distance of 1 M shall be maintained between center of pole and center of curb of road.   For compound wall poles, distance between compound wall and poles shall be minimum of 3 Meters or as per design.

e.     A loop of 1.5 M of cable shall be provided near each street light pole for all incoming and  outgoing cables for further maintenance use.

12.
LIGHTNING ARRESTOR 

12.1
Scope 


Supply, installation, testing and commissioning of reputed make lightning arrestor for building as per the relevant Indian Electricity Standards and specifications given below. 

12.2
Construction and Installation 


It should be of copper 50mm dia (minimum) globe with at least 3 nos. pointed probes at top, 1000 mm long stem of minimum 25mm dia and base plate with fixing arrangement.   Roof conductors/down conductor/GI strip as specified in schedule of quantities shall be fixed to base plate of this lightning arrestor.   Lightning arrestor shall be fixed on highest point of the tallest building of the project.   Numbers and building on which it has to be installed shall be shown in the drawings. 

12.2.1
Of Conductors 


These shall be carried out if required under the advice of consultant to interconnect the various lightning arrestor of one building near the top, to extend zone of protection.   These shall be of GI strip of size 25 x 4mm as specified in schedule of quantities and shall be fastened securely to the building surface by means of GI saddles maximum 1 m apart with GI nails/screws with minimum joints. 

12.2.2
Down Conductors 


These shall be used for connecting the lightning arrestors/roof conductors to each electrode of earth pit.   Structures with a base area of upto 90 sq.m. may, if height of the lightning arrestor gives sufficient protection, be equipped with one down conductor only.   These shall be of GI strip size 37 x 6mm with minimum joints and fastened securely to the building surface by means of GI saddles, maximum 1 m apart with GI nails/screws.   Each down/conductor shall have its own independent earth pit. 

12.2.3.
General 

  a.
The lightning protective system shall have as few joints as possible and they shall be mechanically and electrically effective .   In general, joints for strips shall be tinned, soldered and at least double riveted.   Bolted joints shall only be used on test points or on bonds to existing metals.   Each down conductor shall be provided with a testing joint is a position convenient for testing but inaccessible for interference. 

   b.
All other metal objects such as water tanks, iron staircase/railings, water or gas pipes on top of , inside or by the side of a building should be at least 2m away from the lightning roof conductor/down conductor system.  

  c.
Structure with explosive or inflammable contents shall not have any spire, flag-staff or other salient point which can impair the efficiency of air termination/lighting arrestor.  No outdoor radio aerials or overhead line poles may be located within a distance of 15 m from the lightning arrestor.

  d.
Earthing system used for lightning protection must be Independent of the equipment/distribution earthing system.  

13.
EARTHING 

  13.1
Scope 


Supply, fabrication, installation, testing and commissioning of earth pits, quantity as specified in the schedule of quantities.    The scope includes all related civil work for making pit, providing suitable covers and writing identifications marks etc. as confirm to relevant Indian standard IS :3043  and specifications given below .

13.2
General 



All the non-current carrying metal parts of electrical installation shall be earthed as per IS 3043.   All equipments, metal conduits, rising main cable armour switch gear, distribution boards, meters, cable glands and all other metal parts forming part of the work shall be bonded together and connected by two separate and distinct conductors to earth electrodes.   Earthing shall be in conformity with the provisions of Rules 32, 61,62,67 and 68 IER 1956.

13.3
CONSTRUCTION 

13.3.1
GI pipe Earth Station 

Electrodes shall be made of GI pipe of Internal Diameter of 38mm.   The pipe electrode shall be as far as practicable embedded below permanent moisture level. Pipes shall be driven to a depth of at least 2.5 meter, the electrode may be buried inclined to the vertical and the inclinations not more than 30o  from the vertical.   The pipe electrode shall be made of one piece.   Earth leads to the electrode with brass bolts, nuts and washers in a suitable size clamp on top.   GI pipe shall be terminated in a wire meshed chamber of 450mmx 450mm dimensions.   The chamber shall be provided with CI frame and CI inspection cover.   The earth station shall also be provided with a suitable permanent identifications label tag.    The earth electrode shall conform to  IS :3043 latest edition.   The soil around the earthing electrode shall be treated to reduce the resistivity of the soil by filling the complete depth of electrodes  with alternative layers of charcoal and salt. 

13.3.2
Plate Earth Station 


Plate electrodes shall be made of al plate of 12mm thick and 1200 x 1200 mm size.   The plate shall be buried vertically in ground at a depth of not less than 2.5 meters to the top of the plate, the plate being encased in charcoal to a thickness of 300mm all round.   It is preferable to bury the electrode to a depth where subsoil water is present.   Earth leads to the electrode shall be laid in a heavy duty GI pipe and connected to the plate electrode with brass bolts, nuts and washers.


A GI pipe of not less than 19mm dia shall be clamped with bolts vertically to the plate and terminated in a wire meshed funel.   The funel shall be enclosed in a masonry chamber of  450mm  x  450mm  dimensions.    The chamber shall be provided with GI
 frame and CI inspection cover.   The earth station shall also be provided with a suitable permanent identification  label tag.    The earth electrode shall conform to IS :3043 latest edition.

13.4
EARTHING CONDUCTORS 

13.4.1
All earthing conductors shall be of high conductivity copper and shall be protected against mechanical damage and corrosion.    The connection of earth electrodes shall be strong secure and sound and shall be easily accessible.    The earth conductors shall be rigidly fixed to the walls, cable trenches, cable tunnel conduits and cables by using suitable clamps.

13.4.2
Main earth bus shall be taken from the main medium voltage panel to the earth electrodes.   The number of electrodes required shall be arrived at taking into consideration the anticipated fault on the medium voltage net work.

13.4.3
Earthing conductors for requirement shall be run from the exposed metal surface of the equipment and connected to a suitable point on the sub main or main earthing bus.   All switch boards, distribution boards and isolators disconnect switches shall be connected to the earth bus.  Earthing conductors shall be terminated at the  equipment using suitable lugs, bolts, washers and nuts.  

13.4.4
All conduits cable armouring etc., shall be connected to the earth all along their run by earthing conductors of suitable cross sectional area    The electrical resistance of earthing conductors shall be low enough to permit the passage of fault current necessary to operate a fuse/protective device and circuit breaker and shall not exceed 2 ohms.  

13.5
PRECAUTIONS 

13.5.1
Earthing system shall be mechanically robust and the joints shall be capable of retaining low resistance always.   Joints shall be tinned, soldered and/or double riverted.   All the joints shall be mechanically and electrically continuous and effective.   Joints shall be protected against corrosion. 

13.5.2 The following table gives an idea on selection of size of earth conductors for electrical equipments such as Transformer, Motors, Generators, Switch gears, cable glands, etc. 

--------------------------------------------------------------------------------------------------------------------------------------------

Rating of 






Size of the conductor 

400 v 3 phase 50 cycle Bare  AL PVC  Galvanised


equipments in KVA Copper  insulated iron 

--------------------------------------------------------------------------------------------------------------------------------------------

Upto 5






14 Swg        6 sq.mm.              7/22

6 to 15






10 swg
       16 sq.mm.            8 swg 

16 to 50






10 swg     16 sq.mm.            1"*1/16" 

50 to 75






8 swg         25 sq.mm.              - do - 

76 to 100





6 swg         35 sq.mm            1"x1/8"

101 to 125





4 swg         50 sq.mm.           1"x1/4"

126 to 150





2 swg or     70 sq.mm.             - do - 










1" * 1/16

151 to 200





 - do -           - do -           1 1/2"* 1/4"

--------------------------------------------------------------------------------------------------------------------------------------------

Conductors shall be protected so that no mechanical damage could be caused. 

Earth connections for all HT switch gears and equipments shall be carried out by not less than 0.1 

sq.inch copper  taps  or  185 sq. mm  PVC  insulated  stranded  aluminium  conductor   or  2"*1/4" 

Galvanised iron strip.  

14.
GENERAL REQUIREMENTS FOR INSTALLATION 

14.1
The detailed working on connected load must be worked out realistically on MD sanction required.    It should be trimmed to minimum and to be controlled by Maximum Demand Controller/Monitor of reputed make.   No cushion be allowed .   However, high capacity DG sets are recommended to take care in excess load condition for peak season period.

14.2

Connected load to all  3 phase should be properly balanced for all load centres.

14.3
Energy meters shall be provided feeder wise for monitoring the energy consumption.

14.3.1.
Street Light 

14.3.2.
Maintenance 

14.3.3
Office / Laboratory 

14.4 
Timer control for public area/street light shall be provided.

14.5.
All switch point should be fixed accessible level from floor.

14.6. 
A separate earthing has to be done for EPABX and computer systems 

  SCOPE OF WORK:-
  The total scope of work is as follows.

1. Supply and laying of 11kV  Cable from KSEB mains to LBS and making proper end  

         termination.

2. Installation testing and commissioning of 1 No. 250 kVA  USS
3. Supply erection testing and commissioning of Main panel, Metering panels, Subpanels   & lift panels etc.

4. Providing sufficient Earthing to the installation.

5. Providing sufficient Lightning protection to the  installation.

6. Supply and laying  L.T  cables and making proper end termination etc as required. 

7. Supply and erection of cable trays and cable supports.

8. Supply and installation of fire proof partition in electrical ducts.

9. Installation testing and commissioning of 1 No. 63 Kva & 1 No 200 kVA D.G set with standard control  panel.

10. Supply and providing of extension to exhaust pipe line upto to the top of the building. 
11. Supply, installation testing and commissioning of all types of distribution boards.
12. Supply, Installation testing and commissioning of Changeover switch for flats and pump motors.
13.  Supply and wiring of light, fan and all other power points.

14. Supply & Installation of telephone socket, computer socket etc.

15. Supply, wiring and providing obstruction light and gate lights.
16. Supply & installation of light & fan, exhaust fan points.


It is the sole responsibility of the contractor to obtain necessary power allocation and power connection from KSEB and Electrical inspectorate with respect to the whole installation. All statutory payments will be reimbursed on production of proper receipts.
19.
LIST OF APPROVED MAKES

	
	
	
	

	Sl No.
	Description
	 
	Make

	1
	HT & LT Cables (XLPE)
	:
	Polycab /Havells /Rallisons/  Nicco

	
	
	
	

	2
	Relay & Controls IS 3231 Sec 2, 3, 4 
	:
	EE/ L &T/  Siemens / GE/ ABB

	
	
	
	

	3
	MCCB's
	:
	L&T/Legrand/ Siemens/

	
	
	:
	/GE/Merlin Gerin

	4
	Battery Charger 
	:
	Servodyne/Keltron /Automatic Electric/ 

	
	
	:
	Power turn

	5
	HT cable termination kit
	:
	Rechern/M-Seal/ Frontec/ Dension

	
	[Heat shrinkable type]
	
	

	6
	LT ACBs
	:
	L & T / Merlin Gerin /C&S /GE/ Seimens/ABB

	
	
	
	

	7
	Indicating Meters
	:
	HPL Socomec/ L&T/ Meco

	
	
	
	

	8
	KWHR, KW Meters/TOD
	:
	HPL Socomec/ L&T/Enercon

	
	
	
	

	9
	Current transformer 
	:
	 Kappa/ Torrid/Intrans/PGR power tech

	
	
	
	

	10
	MCB’s, ELCB,RCCB & RCBO
	:
	Legrand /  Havells

	
	
	:
	/Siemens / Standard/GE

	11
	PVC conduit
	:
	Balco/ Finolex/ Supreme/ Kon-duct

	
	
	
	

	12
	Switches & plugs
	:
	Crabtree/ Anchor/ Legrands/ MK

	
	
	
	

	13
	Wires
	:
	L&T/ Finolex/ Havell’s/ RR-Kabel/

	
	
	:
	Sark

	14
	Cable gland
	:
	Dowell’s/ Jaison

	
	
	
	

	15
	Flexible PVC pipes & glands
	:
	C&S /Gesiss/

	
	
	
	

	16
	Cable ties
	:
	HellermannTyton/ 

	
	
	
	

	17
	Light fixtures
	:
	Schreder/ Bajaj/ Philips/CG

	
	
	
	

	18
	Street light poles
	:
	Bajaj/QSP/MC

	
	
	
	

	19
	Crimping sockets
	:
	Dowell’s/Jaison/DEW

	
	
	
	

	20
	Ceiling roses/Batten Holder
	
	

	
	Angle batten/Pendant Holder
	:
	Precision/ CPL/ MK India/ Anchor

	21
	Distribution board
	:
	GE/Hager /Legrands /Seimens/ 

	
	
	:
	Merlin Gerin / Havells

	22
	MDF
	:
	Krone

	
	
	
	

	23
	Weather proof boxes/ SMC sheets
	:
	Sintex/ C&S/ Gesiss

	
	Pole mounted boxes etc
	:
	

	
	
	
	

	  24
	Capacitors
	:
	Crompton/ L& T Meher / Conserve


Note: It is important that all panels boards shall be manufactured by CPRI approved manufactures only.

SCHEDULE

FOR ELECTRIFICATION 
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Signature of the tenderer with seal
ENGINEERING SERVICES
 C O N S U L T A N T




