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UCO BANK

ZONAL OFFICE

SCO 55-57, BANK SQUARE, SECTOR 17-B, CHANDIGARH 160017

                         Phone: 5065267, 5067656, 2702821, 2702190, 2702960 Fax: 0172-2703016

SEALED TENDERS ARE INVITED FOR INSTALLATION OF 11 KV SUB STATION WITH 400 KVA DISTRIBUTION TRANSFORMER FROM A CLASS ELECTRICAL CONTRACTOR APPROVED BY U. T. ELECTRICITY DEPTT.FOR HV INSTALLATIONS,FINANCIALLY SOUND AND HAVE ALREADY COMPLETED JOBS OF SIMILAR NATURE WITHIN THEIR LIMIT.
1.DOCUMENT CONTAINING SCHEDULE OF WORK,DETAILED TERMS AND CONDITIONS AND TECHNICAL SPECIFICATION CAN BE OBTAINED FROM UCO BANK ZONAL OFFICE SCO 55-56-57 SECTOR 17B CHANDIGARH PHONE 0172-2703203 ON ANY WORKING DAY FROM 1.00 AM TO 5.00 PM  ON OR AFTER 11.08.2010 ON PAYMENT OF RS.1500/- IN THE FORM OF DEMAND DRAFT IN FAVOUR OF UCO BANK ZONAL OFFICE CHANDIGARH.  THE BIDDER MAYALSO BE ALLOWED TO PAY THE PRICE OF TENDER PAPERS BY PAY ORDER/DD/BANKER’S CHEQUE AT THE TIME OF SUBMISSION OF THE TENDER, IF THE BIDDER USES THE DOWNLOADED TENDER PAPERS.

2.THE CONDITIONAL TENDERS OR TENDERS WITHOUT EARNEST MONEY(TO BE SUBMITTED IN SEPARATE ENVELOP)AND WITHOUT BREAK UP OF PRICES WILL BE REJECTED WITHOUT  ASSIGNING ANY REASONS.

3.THE TENDER FORM SHALL ONLY BE ISSUED ON PRESENTATION OF PROOF OF  REGISTRATION AS ELECTRICAL CONTRACTOR WITH VALID  ENLISTMENT AND LISTOF WORK DONE OF THE SAME NATURE.

4.LAST DATE OF SUBMISSION OF TENDER FORM IS 02.09.2010.

5.DATE OF  OPENING OF TENDER IS 03.09.2010

1. THE BANK RESERVE THE RIGHT TO

2.  ACCEPT/REJECT TENDER WITHOUT ASSIGNING ANY REASON.

VISIT OUR WEBSITE AT WWW.UCOBANK.COM.FOR DETAILS.

                                                              DEPUTY GENERAL MANAGER

UCO BANK

ZONAL OFFICE, SCO. 55-57, BANK SQUARE,

SECTOR 17-B, CHANDIGARH 160017.

TENDER FOR ELECTRIFICATION WORK

FOR

400KVA TRANSFORMER

AND

11 KV SUB STATION(CSS)  UCO BANK,
BANK SQUARE,CHANDIGARH.

TENDER ISSUED TO._______________________________________________________

TO BE SUBMITTED TO

THE DEPUTY GENERAL MANAGER,

UCO BANK, ZONAL OFFICE,

SCO. 55-57, BANK SQUARE,SECTOR 17-B,

CHANDIGARH 160017.

ELECTRICAL CONSULTANT

ER. B.K. CHADDA

#3860, SECTOR-22D

CHANDIGARH-160022

M: 9357243833

Mandatory information required for Prequalification of the bidder for

Electrical Work

Important:
Please type or handwrite in capital letters.

Attach copies of the supporting documents.

Please use additional sheets if required.

Name of the Bidder





:

Email Address






:

Telephone number office





:

Mobile No.






:

Fax No.







:

Address 1






:

City







:

Pin code







:

Year of Establishment ( Minimum five years Establishment)

:

Status of the firm






: Property/Partnership /Ltd/Pvt.Ltd.

Names of the directors/Partners/Proprietor



:

Name and Address of the Bankers-1



:

Name and Address of the Bankers-2



:

Name and Address of the Bankers-3



:

Registration number and date with Registrar of Companies/Firms
:

Registration Number of “A” Class Electrical Contractor 

:

(May be associated)





:

Pan Card Number





:

Sales Tax Number





: ( Attach Copy)

Request copies of balance sheet




:

Current solvency certificate from your Banker for not less than


Rs. Five Lacs






:

Empanelment with the other Companies/PSUs Field of activities:

Main Activity






:

Value of the Total work done till date



:

List of Particulars of minimum 3 successfully completed works 

Of Electrical works during last 3 years amounting minimum Rs.8 Lacs
:


Detail of EMD Attached





: (Attach Details)

List Numbers of Technical staff working in the organization

: Attach Details

List Number of the other staff working in the organization

: Attach Details

Have you in past carried out any works for UCO Bank  

Or its subsidiaries 





:

Have you been ever disqualified or levied penalty by the

Bank in past for non fulfillment of the contractual obligations
: 

If Yes, please provide details in brief



:

Have you been ever been put on a holiday list or banned

By any Public Sector Units? If yes please provide details in brief
:

I/ We confirm that to the best of our knowledge this information is authentic and accept that any 

deliberate concealment will amount to disqualification at any stage.



Seal and Signature of the Bidder/s

Date:

Place:

ANNEXTURE-A

DETAILS  OF  SIMILAR WORKS EXCUTED BY TENDER DURING PAST

FIVE YEARS

	Sr.No
	Details
	Name of Client

(1)
	Name of Client

(2)
	Name of Client

(3)

	1.
	Address, fax and Telephone Nos of Employer


	
	
	

	2.
	Project Name, Location and address


	
	
	

	3.
	Brief Details of work


	
	
	

	4.
	Value of work as awarded


	
	
	

	5.
	Value of work as  Completed


	
	
	

	6.
	Date of award of work


	
	
	

	7.
	Completion time as stated in the Tender


	
	
	

	8.
	Actual Completion Time


	
	
	

	9.
	Whether the work was carried out under Architect, Consultant, if so Details.
	
	
	


(Add more Columns in case of more information)

Certified that above information is correct










Signature of Tenderer

ANNEXURE-B

CONCURRENT COMMITMENTS OF THE TENDERER

	Sr.No
	Detail
	Name of Client

(1)
	Name of Client

(2)
	Name of Client

(3)

	1.
	Address, fax and Telephone Nos of Employer


	
	
	

	2.
	Project Name, Location and address


	
	
	

	3.
	Brief Details of work


	
	
	

	4.
	Value of work as awarded


	
	
	

	5.
	Date of award of work


	
	
	

	6.
	Date of commencement of work.


	
	
	

	7.
	Schedule Completion of time as stated in the Tender


	
	
	

	8.
	Percentage of work completed as on date


	
	
	

	9.


	Expected date of Completion


	
	
	

	10.
	Whether the work was carried out under Architect, Consultant, if so Details.


	
	
	


(Add more Columns in case of more information)

Certified that above information is correct









Signature of Tenderer

SECTION 1.0

INVITATION TO TENDER AND GENERAL INSTRUCTIONS TO ELECTRICAL CONTRACTORS

Sealed item rate tender on behalf of the DEPUTY GENERAL MANAGER UCO BANK invited by the Electrical Consultant and will be received in the office of Deputy General Manager, UCO BANK, Zonal Office, Chandigarh.

A. Name of work                         :  
Electrification work for 400 KVA TRANSFORMER.

B. Earnest Money Deposit      
: 
30,000/-  in shape of demand draft favouring
 




UCO BANK ,ZONAL Office, Chandigarh.

C. Time for Completion           
: 
100 Days

D. Cost of Tender Documents 
:
Rs.1500/-

1. Tender are invited from recognized experienced 1st Class Electrical Contractors. Each tender shall submit with his tender a list of work of like nature they have executed giving details as to their magnitudes and cost, and the time within which the work were completed.( As per Annexure A,B enclosed.)

2. If the tender is made by an individual, it shall be signed by his name and his complete address shall be given. If it is made by a 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 member of his firm who shall sign of the firm and attach a copy of the power of attorney. A certified copy of the registered partnership deed shall also be submitted along with the company incorporated under the companies Act, 1956 (1 of 1956). It shall be signed by its Managing Director duly authorized in that behalf and shall bear the official seal of the company. Each tender is to be put in a sealed cover super scribed tender is to 11KV Sub Station.

3. Each tender shall furnish earnest money of Rs 30,000/- (Being one % of the estimated cost by way of bank draft favoring UCO  BANK to be submitted along with the tender documents). The tender and the demand drafts should be in two separated sealed covers. Tender of those tender who submit the tender money in the prescribed seal will not be opened and considered as summarily. The amount of initial security deposit shall be 2% of the accepted value of tender including the earnest money deposit. The ISD deposited is to be paid by contractor to the bank within 2 days of intimation to him of an acceptance of his tender.

4. Every tenderer is expected before quoting his rates to inspect the site of the proposed work. He should also inspect the source of materials, their quality and availability including the removal of malba from the site. Since there is no malba stacking area, available permission may be required to be sought from the local competent authority. The material must strictly comply with the relevant specifications attached. Samples of the materials as required by the consultants in all cases, shall be submitted for his approval before the supply to site of work begins.

5. A schedule of approximate quantities for various items accompanies this tender. It shall be definitely understood that the consultants do not accept any responsibility for the correctness of completeness of this schedule is liable to alteration by omission, deduction additions or substitutions of any materials specified in the schedule at the discretion of the consultant without affecting the terms of the contract.

6. The contractor whose tender is accepted shall be required to furnish by way of Bank guarantee, thereinafter called total retention money for the fulfilment of this contract such sum as will amount to:- 

7. In case of work costing more than 20 lakhs, 10% the first Rs. 10,00,000/-- 7.5% on the next Rs. 10,00,000/- and 5% on the balance, subject to a maximum of Rs. 2,00,000/- only.

8. The Total retention money will be collected by deduction from the running bills of the contractor in the manner specified in the conditions of contract and the earnest money deposit at the time of tenders will be treated as a part of the total retention money.

9. The tender form must be filled in English only and all entries made by hand written in ink. Any tender in which there is over written or erasure is liable to rejected. All corrections should be attested by the tender with his dated initials as many times as the corrections occur. Tenders which propose any alteration in the work specified in the said form of invitation to tender or in the time allowed for carrying out the work or which contain any other conditions of any sort, will be liable to rejection.

10. The contractor should fill in the rates tendered in figures as well as in words. The amount for each item should be worked out and the required total is given. The tenders which do not fulfil those requirements are liable to be summarily rejected.

11.  If on check difference are found between the rates given by the contractor in words and figures or in the amount worked out by him, the following procedures shall be followed:-

· Where the amount of an item is not worked out by the contractor or it does not correspond with the rate written either in figures or in words, than the rate quoted by the contractor in words shall be taken as correct.

· Where the rates quoted by the contractor in figures and in words tallies but the amount is not worked out correctly, the rates quoted by the contractor shall be taken as correct and not the amount.

12. No. excuse as regards want of information on any particular point will be considered after the tender has been received. No advice of any change in rate or conditions after the opening of tender shall be entertained.

13. The contractor is not to be paid any extra charges for load involved in transport of materials to site of works, erection and hire of tools and plants, sheds for materials or for any other reasons in case the contractor is found later on to have misjudged the materials available. All taxes any claim whatsoever in this respect shall not be entertained.

14. No alteration which is made by the tender in the Notice of Tender, instructions to the contractor, the contract form, the conditions of the contract, drawings, specifications or quantities accompanying the same shall be recognized, and if any such alterations are made or any special conditions are attached the tender is liable to be rejected.

15. The site for the work is available.

16. The acceptance of a tender will rest with the employer which does not bind himself the authority to reject any or all the tenders received without assigning any reason. All tenders in which any of the prescribed conditions are not fulfilled or are incomplete in any respect are liable to be rejected.

17. The employer does not bind himself to accept the lowest or any tender and reserve the right of accepting the whole or any apart of the tender and the tender shall be bound to perform the same at the rates quoted.

18. Canvassing in connection with tenders is strictly prohibited and the tenders submitted by the contractors who resort to canvassing will be liable to rejection.

19. The work shall be carried out under the direction and supervision and in stages desired by the employer’s consultant. The contractor shall intimate the name of his accredited representative (s) who would be responsible for taking instructions from the consultant and for carrying out the work.

20. Tender shall remain open for acceptance for a period of 30 days from the date of opening of tenders.

21. The successful tender must be co-operative with the contractors appointed by the employer so that the work shall proceed smoothly with the least possible delay and to the satisfaction of the consultant.

22. The tender whose tender has been accepted shall within two days of the intimation of the acceptance of the tender, hand over to employer on a stamp paper of Rs. 5/- (Rupees Five only). The tender’s failure to furnish stamp paper within the time shall give right to the employer to revoke the acceptance of tender without any further notice to the tender.

23. After acceptance of the tender the tender the tendered shall sign the necessary contract papers within three days above intimation. In case of delay, the cancelled or the contract enforced as per terms of the tender shall, thus the bound even though the formal agreement has not been executed and signed within time by the tender.

24. Every tender shall furnish along with his tender the latest income tax clearance certificate without which his tender is liable to be summarily rejected.

25. The contractor’s responsibility for his contract shall commence within three days from the date of issue of order of acceptance of tender.

SECTION 2.0

To, 

The Deputy General Manager,

UCO Bank. Zonal Office,

Sector-17B, Chandigarh.
Dear Sir,

I/we do hereby tender to the execution of the work specified in the underwritten memorandum within the time specified at the rates specified therein and in accordance, in all, respects with the specifications, drawings, designs and instructions supplied by you/your Electrical Consultant which I/We have read very carefully.

MEMORANDUM:

(a)  
General Description 

:           Electrification work for 400 KVA Transformer.

(b)
Earnest Money


: 
 Rs. 30,000/- (Crossed Demand Draft Favouring,               

       

       
   
 UCO Bank, Zonal Office, Chandigarh.

(c)
Total Security Deposit

:
      

As per Clause

(d)
Total Retention Money
:
      

As per Clause

(e)
Time allowed for work

:
      

100 Days

From the 3rd day after the date 

of written orders to commence 

the work

I/We hereby distinctly and expressly declare and acknowledge before the submission of my/ our tender I/We have carefully followed the general instructions and read the drawings, detailed specifications schedule of quantities and clearly understand all the conditions of contract. I/We have also seen the location where the said work is done and made such investigations of work required in regard to the materials required to be furnished as to enable me/ us to complete the work successfully.

I/we enclosed herewith demand draft/ pay order No…………………..for Rs 30,000/- only) drawn on ____________ (Rs Thirty Thousand Only) as the earnest money not be bear interest. Should this tender be accepted in whole or in part, I/we hereby agree to abide by fulfill by the terms the work specified in the above memorandum I/we agree that my/our earnest money shall stand forfeited, otherwise this shall form apart of the security deposit (retention money) mentioned against clause (C) of the above memorandum.

I/we agree to keep the offer open for ninety days from the date of opening of tender.

Your faithfully,

Signature of the contractor.

Address:

Date____________

SECTION 3.0

ARTICLES OF AGREEMENT BETWEEN CLIENT AND CONTRACTOR

Made on the _________________ day of__________________ 2010_________ Between _____________________________________________________________________________

of ___________________________________________________________________________

(hereinafter called “the Employer”) of the one part and

_____________________________________________________________________________

________________________________________of (or whose Registered office is situated at) _____________________________________________________________________________

(hereinafter called “the Contractor”) of the other part, WHEREAS the Employer is desirous of __________________________________________________________________and has caused Drawings and a Specification describing the works to be done to be prepared by ____________________________________________________________________ his Consultant and WHEREAS the said Drawings numbered to include, the specification and/or on the schedule of quantities have been signed by or on behalf of parties here to AND WHEREAS the condition set forth herein( hereinafter referred to as “the said condition”) the works shown upon the said drawings and/or described the said specifications and included in the said schedule of quantities at _____________ the rates therein set forth amounting to the sum of Rupees (hereinafter referred to as “the said Contract Amount”)

NOW IT IS HEREBY AGREED AS FOLLOWS:

1. In consideration of the said contract amount to be paid at the times and in the manner set forth in said conditions, the contractor shall upon and subject to the said conditions execute and complete the works shown upon the said Drawings or described in the specified and/or the priced Schedule of Quantities.

2. The employer shall pay the Contractor the said Contract Amount or such other sum as shall become payable at the times and in the manner hereinafter specified in the said conditions.

3. The term “the Consultant” in the said Conditions shall mean the said Electrical consultant Er. B.K. CHADDA or, on the event of his death or ceasing to be the Consultant for the purpose of this Contract, such other person as shall be nominated for that purpose by the employer, not being a person to whom the contractor shall object for reasons considered to be insufficient provided always that no person subsequently appointed to be consultant under this contract shall be entitled to disregard or overrule any previous decision or approval or direction given or expressed by the consultant for the time being.

4. The said conditions and appendix thereto shall be read and considered as forming part of this agreement and the parties hereto shall respectively abide by, submit themselves to the conditions and perform the agreements on their respectively in such contained.

As witness our hands this ___________________day of __________________2010.

Signed by the said:





Signed by the said:

In the presence of:_______




In the presence of:_______

Address:_______________




Address:_______________

Occupation:_____________




Occupation:_____________

SECTION 4.0

APPENDIX HEREIN BEFORE REFFERED TO

Submission of Work program           
: 3Days from the date of Acceptance letter

In the form of Pert Chart/Bar chart

Insurance of the Work                       
: Before Commencement of the work

Date of Commencement                  
: 3Days from the date of Acceptance letter

Time Period for Completion            
: 100 Days (One Hundred Days)

Retention Percentage                      
:  8% (as per Article 6 of General Conditions of Contract)

Period for Certification of Interim 
:  8 days from the date of receipt of bill by consultant

Bills by consultant

Period of Honoring Interim 
          
: 7Days from the date of Receipt of the bank

Certificate issued by the consultant

Period for Certification of Final        
: 7Days from the date of Receipt by the consultant.

Bill by a consultant

Period of Settlement of Final
           
: 3Months from the date of issue of Certificate by 


Bill by the bank



the Consultant.

Defect Liability Period                        
:
12 Months


Liquidated Damage for Non-
           
: 1% of Tender Amount per week of delay of work

Completion of work within 

MAX 10% but not exceeding total security Deposit

the date of completion

Client



            : Deputy General Manager,






UCO Bank, Zonal Office,






S.C.O. 55-57, Sector 17-B,









Chandigarh

Electrical Consultant

            :  Er. B.K. CHADDA






#3860 Sector-22D






Chandigarh.

The grand total given at end of specifications will be final and final binding. Any discount etc. Is to be calculated and included in the final figure. No change, in the final figure will be permitted due to wrong calculations, wrong total etc.

INDEX

	Item No.
	Description of Item
	Page No.

	1.
	 Scope
	1-2

	2.
	Technical Specification
	         3-27

	3.
	List of Makes


	28

	4.


	BOQ Electrical
	29-32


SCOPE

SCOPE & REQUIREMENTS FOR ELECTRICAL WORKS.

1.1 
SCOPE OF THE WORK:

The Scope of work shall cover the supply, installation, testing and commissioning of the complete Electric installation detailed as under:

1. Supply, installation, testing and commissioning of HT Panel & Transformer.(CSS)

2. Supply, installation, testing and commissioning of Power control centre.

3. Supply, installation, testing and commissioning of entire wiring system.

4. Supplying, laying, dressing, tagging and commissioning of HT power cables and control cables.

5. Supply, installation, testing and commissioning of earthing system.

6. Testing and commissioning of complete electrical installation  and providing power supply to all equipments for testing and commissioning and all other items necessary for completion of the 11KV Sub Station (CSS).

7. The work shall include making opening/chasing in the Floor/ wall/ceiling /Road Cutting required for the installation and make good such work with appropriate touch up/finish to match with general surrounding.

8. Testing and commissioning of complete electrical installation  and providing power supply to all equipments for testing and commissioning and all other items necessary for completion of the system. . In this connection, you shall fully coordinate & cooperate with civil  & other agencies for other works.

9. Submission and handing over documents indicating instruction manuals. Vender’s name & Service manuals of all equipments used along with test Certificates.

10. OBTAINING ALL NECESSARY APPROVALS FROM ELECTRICITY DEPTT, CHIEF ELECTRICAL INSPECTOR OF SAFETY, PREPRATION AND SUBMISSION OF NECESSARY APPLICATIONS IN REGARD TO TAKING APPROVAL OF ENTIRE ELECTRICAL WORK AND ELECTRICAL LOAD.

The UCO Bank & Electrical consultant reserves the right to add or delete any item from this work at any stage during execution of work. No claim on account of this will be entertained.

The contractor shall furnish all labour & material called for in these specifications and shall install the system complete in every respect. Anything not specified or vice-versa or anything required or accepted as a standard trade practice for a complete operating system although not specified shall be furnished and installed by the contractor without additional cost to the Bank.

The prices quoted shall be considered as including all expenses connected with the implementation of all conditions mentioned in these documents. The prices shall include supply, installation, testing, commissioning, transportation, loading, unloading etc. Ignorance of any of the conditions or not carrying out the same will not be considered as a sufficient reason for varying the price and/or as a justification for an additional payment of any kind whatsoever.

STORAGE:

All materials and equipments shall be stored properly so that physical handling and climatic conditions do not affect the equipments.

GUARANTEE:

The contractor shall furnish fifteen months guarantee on all equipments from the date of commissioning. This shall include guarantee against defects in workmanship or materials in any part or accessory. If any higher period is implied elsewhere in this contract, the same shall hold and govern. If any defects in the guarantee period, the defective part or work shall be replaced by the contractor at no additional cost to the employer.

MAINTENANCE & OPERATION:

The contractor shall advice the operating personnel in the maintenance and operation of Installation.

DEVIATION &ORDERING MATERIAL:

The contractor must quote exactly as per specifications and bill of quantities. Deviation, if any, must be clearly mentioned separately. Any alternate offer is to be given separately. The bill of quantities shall not be used as a basis for ordering materials and the contractor shall be responsible for assessing the quantities of materials to be ordered.

CONTRACT RATES:

The rates and prices shall be deemed to have included all labour, materials, to plants and tools, temporary works, minor civil works like cutting, chases, holes making good, grouting, finishing etc, insurance, sales tax, local taxes and duties, establishment charges, profit, supervision, transport, testing and other charges and fees and every expense required to be incurred for proper and due execution. Completion of the works shall be accepted only when contractor proves full satisfaction and discharge of every obligation imposed upon him by these specifications and schedule of quantities.

AS-BUILT DRAWINGS:   On Completion of work, The contractor shall submit Three copies of Drawings Showing:-

1. Lay out of Sub Station and switch gears and associated equipments.

2. Single line drawings and complete Electrical layout.

STATUTORY APPROVAL:-

It shall be Contractor’s responsibility to secure necessary approvals from Chief Electrical Inspector of State Govt. for the scope of Electrical Installation works covered herein.

The Contractor shall prepare all documentation and necessary drawings for approval of Electrical Load & Installation from Electrical Deptt & Chief Electrical Inspector. No Extra payments shall be made on this account to the Electrical Contractor apart from as mentioned in Quoted rates in Tender.

TECHNICAL SPECIFICATIONS FOR PACKAGE SUBSTATION WITH BREAKER AS PROTECTION ON HT SIDE

1.0.0 CODE & STANDARDS:

1.1.0 All equipment and material shall be designed manufactured and tested in accordance with the latest applicable IEC standards. The 12KV Package Substation Design must be as per IEC 61330/62271-202.

1.2.0 The Package Sub-station offered shall in general comply with the latest issues including amendments of the following standards.

	Title
	Standards 

	High Voltage Low Voltage Pre-Fabricated  Substation
	IEC:61330/ 62271-202

	High Voltage Switches
	IEC 60265

	Metal Enclosed High Voltage Switchgear
	IEC 60298/

IEC62271-200

	High Voltage Switchgear
	IEC 60694

	Low Voltage Switchgear and Control gear
	IEC 60439

	Power Transformers
	IEC 60076


2.0.0 Design Criteria

2.1.0 Package Sub-station consisting of 11KV Non-Extensible SF6 insulated Vacuum Circuit Breaker Ring Main Unit as protection + Transformer + Low Voltage Switchgear with all connection accessories, fitting & auxiliary equipment in an Enclosure to supply Low-voltage energy from high-voltage system as detailed in this specification. The complete unit shall be installed on a substation plinth (base) as Outdoor substation located at very congested places. 11KV Isolators controls incoming-outgoing feeder cables of the 11KV distribution system. The Vacuum Circuit Breaker shall be used to control and isolate the 11kV/433V Distribution transformer. The transformer Low Voltage side shall be connected to Low Voltage switchgear. The connection cables to consumer shall be taken out from the Low Voltage switchgear.   

2.2.0 The prefabricated-package substation shall be designed for a) Compactness, b) fast installation, c) maintenance free operation, d) safety for worker/operator & public.

2.3.0 The Switchgear and component thereof shall be capable of withstanding the mechanical and thermal stresses of short circuit listed in ratings and requirements clause without any damage or deterioration of the materials.

2.4.0 For continues operation at specified ratings temperature rise of the various switchgear components shall be limited to permissible values stipulated in the relevant standard and / or this specification. 

2.5.0 Service Conditions:

The Package substation shall be suitable for continuous operation under the basic service conditions indicated below

Ambient Temperature: 
50 Deg C

Relative Humidity

upto 95%

Altitude of Installation 
upto 1000m

The Enclosure of High Voltage switchgear-control gear, Low Voltage switchgear-control gear & Transformer of the package substation shall be designed to be used under normal outdoor service condition as mentioned. The enclosure should take minimum space for the installation including the space required for approaching various doors & equipment inside. 

3.0.0 Specific Requirement

3.1.0 The main components of a prefabricated- package substation are Transformer, High-voltage switchgear-control gear, Low-voltage switchgear-control gear and corresponding interconnections (cable, flexible , bus bars ) & auxiliary equipment. The components shall be enclosed, by either common enclosure or by an assembly of enclosure.  All the components shall comply with their relevant IEC standards.

3.1.1
Ratings: 

	Description
	Unit
	Value

	Rated Voltage / Operating Voltage
	kV rms
	11

	Rated frequency & Number of phases
	Hz & nos.
	50 & 3

	Rated maximum power of substation
	kVA
	400kVA.

	Rated Ingress protection class of Enclosure
	IP:
	IP-23 for Transformer Compartment and IP:54 for LT & HT Switchgear Compartment.

	Rated temp Class of Transformer Compartment
	
	K10 upto 1250kVA 



	HV Insulation Level
	
	

	Rated withstand voltage at power frequency of 50 Hz
	kV rms
	28

	Rated Impulse withstand Voltage
	kV peak
	75

	HV Network & Busbar
	
	

	Rated current
	Amp
	630A

	Rated short time withstand current
	kA rms / 

3 sec
	20

	Making capacity for switch-disconnector & earthing switches
	kA peak
	50kA

	Breaking capacity of Isolators ( rated full load)
	A
	630A

	LV Network 
	
	As per requirement.


 OUTDOOR ENCLOSURE

3.2.0 Outdoor enclosure: 

3.2.1 The outdoor enclosure having modular construction of galvanized Sheet Steel tropicalised to local whether conditions.

3.2.2 The enclosure interior shall be painted with Polyurathene paint.

3.2.3 The metal base shall ensure rigidity for easy transport & installation.

3.2.4 Substation will be used in outdoor application hence to prevent enclosure from rusting/corrosion, welding should be avoided.   

3.2.5 The protection degree of the Enclosure shall be IP54 for LT & HT switchgear compartment & IP23 for Transformer compartment. Proper / adequate ventilation aperture shall be provided for natural ventilation by way of Louvers etc.

3.2.6 To avoid the entry of rodent in the transformer compartment, stainless steel mesh should be provided from inner side of louvers. 

3.2.7 Considering the outdoor application of the substation the doors shall be provided with proper interlocking arrangement for safety of operator and to avoid corrosion door should have stainless steel hinges. Door should be provided with stoppers.

3.2.8 Interconnection between HT switchgear and transformer shall be using 1Cx3x95 sq.mm al. unarmored XLPE cable and between transformer and LT switchgear shall be using  busbar.

3.2.9 Internal Fault : Failure within the package substation due either to a defect, an exceptional service condition or mal-operation may initiate an internal arc. Such an event may lead to the risk of injury, if persons are present. It is desirable that the highest practicable degree of protection to persons shall be provided.  The Design shall be tested as per IEC61330/62271-202. Type test report of arcing due to internal fault  should submitted with offer.

3.2.10 Covers & Doors :  Covers & doors are part of the enclosure. When they are closed, they shall provide the degree of protection specified for the enclosure. Ventilation openings shall be so arranged or shielded that same degree of protection as specified for enclosure is obtained. Additional wire mesh may be used with proper Danger board for safety of the operator.  All covers, doors or roof shall be provided with locking facility or it shall not be possible to open or remove them before doors used for normal operation have been opened. The doors shall open outward at an angle of at least 900 & be equipped with a device able to maintain them in an open position.    

3.2.11 Earthing : All metallic components shall be earthed to a common earthing point. It shall be terminated by an adequate terminal intended for connection to the earth system of the installation, by way of flexible jumpers/strips & Lug arrangement. The continuity of the earth system shall be ensured taking into account the thermal & mechanical stresses caused by the current it may have to carry.  The components to be connected to the earth system shall include :

a) The enclosure of Package substation,

b) The enclosure of High voltage switchgear & control gear from the terminal provided for the purpose,

c) The metal screen & the high voltage cable earth conductor,

d) The transformer tank or metal frame of   transformer,

e) The frame &/or enclosure of low voltage switchgear,

3.2.12 There shall be an arrangement for internal lighting activated by associated switch for HV , Transformer & LV compartments separately. 

3.2.13 Labels:  Labels for warning, manufacturer’s operating instructions etc. shall be durable & clearly legible.   

3.2.14 Cleaning & Painting : 

The paints shall be carefully selected to withstand tropical heat and rain.  The paint shall not scale off or crinkle or be removed by abrasion due to normal handling.
TECHNICAL SPECIFICATION OF 11KV  METAL ENCLOSED, INDOOR RING MAIN UNIT (RMU).

This RMU should be complete with all components necessary for its effective and trouble free operation along with associated equipment etc. such components should be deemed to be within the scope of supplier’s supply.

The RMU should be fixed type SF-6 insulated, Vacuum circuit breakers with O/C & E/F relay for the protection of the transformer. It should be maintenance free equipment, having stainless steel robotically welded IP67 enclosure.

   4.0    STANDARDS AND REFERENCE DOCUMENTS

  4.1     Codes and Standards
The RING MAIN UNIT (RMU) should be designed, manufactured and tested according to the latest version of:

IEC 60694 Common specifications for high-voltage switchgear and control gear standards.

IEC 60298/ IEC 62271-200 : A.C metal-enclosed switchgear and control gear for rated voltages above 1KV and up to and including 72KV and the IEC Codes herein referred.

IEC 60129/ IEC 62271-102: Alternating current disconnections (isolators) and earthing switches

IEC 60529 : Classification of degrees of protection provided by enclosures

IEC 60265 High-voltage switches-Part 1: Switches for rated voltages above 1kV and less than 52 kV

IEC 60056 : Circuit breakers

IEC 60420 High-voltage alternating current switch-fuse combinations

IEC 60185 Current transformers

IEC 60186 Voltage transformers

IEC 60255 Electrical relays

Any other codes recognized in the country of origin of equipment might be considered provided that they fully comply with IEC standards.

The design of the switchgear should be based on safety to personnel and equipment during operation and maintenance, reliability of service, ease of maintenance, mechanical protection of equipment, interchangeability of equipment and ready addition of future loads.

    4.2    Salient Technical feature of “ RMU.”
11KV SF6 INDOOR, NON-EXTENSIBLE, Ring Main Unit (RMU), comprising of incoming through cable & outgoing through 630 A Vacuum Circuit Breaker .

(A) Circuit Breaker. ( 630A)

Circuit Breaker should have the following:

- Manually operated 630 A Vacuum circuit breaker and Earthing Switch with making capacity

- Mechanical tripped on fault indicator

- Auxiliary contacts 1NO and 1NC

- Anti-reflex operating handle

- “Live Cable” LED Indicators thru Capacitor Voltage Dividers mounted on the bushings.

- 3O/C + 1E/F self powered relay with Low and High set for Over current and Earth Fault. Relay should have facility to display the maximum loaded phase current also. Relay should have facility to trip the breaker from remote commands without shunt trip coil.

- Mechanical ON/OFF/EARTH Indication

INDOOR RMU

1. Modular design, panel type with front cable access.

2. RMU must be made of robotically welded stainless steel with all live parts inside stainless steel tank

3. Offered RMU must be Non extensible.

4. Maximum Modules can be accommodated in a single Stainless steel Tank so as to make it more compact and reliable.

5. Cable covers must be interlocked with Earth switch to have complete safety of operating person.

4.3   DIELECTRIC MEDIUM
SF6 GAS shall be used for the dielectric medium for 11KV RMU’s in accordance with IEC376. It is preferable to fit an absorption material in the tank to absorb the moisture from the SF6 gas and to regenerate the SF6 gas following arc interruption. The SF6 insulating medium shall be constantly monitored via a temperature compensating gas pressure indicator offering a simple go, no-go indication. 

The RMU should have provision of Gas filling at site , in case there is some leakage of the gas.

4.4     GENERAL TECHNICAL REQUIREMENTS

   4.4.1    Fixed type Vacuum breakers insulated in SF6 gas. It should be maintenance free, having stainless steel robotically welded enclosure for INDOOR RMU application. 

   4.4.2    Low gas pressure devices- 1.4 Bar pressure. RMU should have full rating with 0.0 Bar gas pressure.

   4.4.3    Live cable indicators- High operator safety.

   4.4.4    Fully Rated integral earthing switch for Switches and Breakers.

   4.4.5    Self powered Microprocessor Based 3O/C + 1E/F self powered relay with Low and High set for Over current and Earth Fault - Does not require any external source of power.

   4.4.6    Cable boxes should be front access and interlocked with earth switch. No rear access required.

   4.4.7    Cable testing possible without disconnection of cables.

   4.4.8    Compact in dimension.

   4.4.9   Low pressure, sealed for life equipment, 

   4.4.10 Cable earthing switch on all switching device-standard, for operator safety.

   4.4.11 All live parts should be inside a hermetically sealed Stainless Steel   

   enclosure for indoor RMU. 

   4.4.12   Indoor unit should be classified as sealed pressure system with gas leak rate of less that 0.1% per year requiring no gas filling for 30+ years of functional life.

4.5     TECHNICAL AND GUARANTEED PARTICULARS.
The bidders shall furnish all guaranteed technical particulars as called for this specification. 

5.0 DESIGN CRITERIA

      5.1     Service conditions
The offered switchgear and control gear should be suitable for continuous operation under the basic service conditions indicated below. Installation should be in normal indoor conditions in accordance with IEC 60694.

Ambient temperature -1oC to +45oC

Relative humidity up to 95%

Altitude of installation up to 1000m, IEC 60120

       5.2    General structural and mechanical construction
The offered RMU should be of the fully arc proof metal enclosed, free standing, floor mounting, flush fronted type, consisting of modules assembled into one or more units. Each unit is made of a cubicle sealed-for life with SF6 and contains all high voltage components sealed off from the environment. The overall design of the switchgear should be such that front access only is required. It should be possible to erect the switchboard against a substation wall, with HV and LV cables being terminated and accessible from the front.

The units should be constructed from stainless steel sheets. The design of the units should be such that no permanent or harmful distortion occurs either when being lifted by eyebolts or when moved into position by rollers.

The cubicle should be have a pressure relief device. In the rare case of an internal arc, the high pressure caused by the arc will release it, and the hot gases is allowed to be exhausted out at the bottom of the cubicle. A controlled direction of flow of the hot gas should be achieved.

The switchgear should have the minimum degree of protection (in accordance with IEC 60529)

- IP 67 for the tank with high voltage components 

- IP 2X for the front covers of the mechanism

- IP 3X for the cable connection covers

6.0       TECHNICAL DATA
    6.1       Ring Main Unit, Electrical data
Electrical data and service conditions

No Rated voltage 




KV 

12KV

1 Power frequency withstand voltage 

KV 

28

2 Impuls withstand voltage 



KV 

95

3 Rated frequency 




Hz 

50

4 Rated current busbars 



A 

630

5 Rated current (cable switch) 


A 

630

6 Rated current (T-off) 



A 

630

Breaking capacities:

7 active load 




A 

630

8 closed loop (cable switch) 


A 

630

9 off load cable charging 

(cable Switch)                                                   
 A

135

10 earth fault (cable switch) 


A 

200

11 earth fault cable charging (cable switch)

A

115

12 short circuit breaking current

 (T-off circuit breaker)


            kA 

20

13 Rated making capacity 



kA 
            50

14 Rated short time current 3 sec.


kA 
            20

Ambient temperature:

15 Maximum value 


      


°C + 50 

16 Maximum value of 24 hour mean      

   
°C + 35 

17 Minimum value 


       


°C  0 

18 Altitude for erection above sea level 4m 
...1000 

19 Relative humidity                                

  
Max 95% 

      6.2      Ring Main Unit Technical data(11KV) INDOOR 

General data, enclosure and dimensions

1 Standard to which Switchgear complies 


IEC

2 Type of Ring Main Unit 
Metal Enclosed, Panel type, Compact Module.

3 Number of phases 




3

4 Whether RMU is type tested 



Yes

5 Whether facility is provided with pressure relief 

Yes

6 Insulating gas 




            
SF6

7 Nominal operating gas pressure 



1.4 bar abs. 20° C

8 Gas leakage rate / annum % 



0.1% per annum

9 Expected operating lifetime 


            30 years

10 Whether facilities provided for gas     
 Yes, temperature compensated manometer 




 
  monitoring can be delivered

11 Material used in tank construction 


Stainless steel sheet
No Operations, degree of protection and colours

1 Means of switch operation 

       

separate handle

2 Means circuit breaker operation 


separate handle and push buttons

3 Rated operating sequence of Circuit Breaker 

O –3min-CO-3min-CO

4 Total opening time of Circuit Breaker 


approx. . 40-50ms 

5 Closing time of Circuit Breaker 



approx. . 30-45ms 

6 Mechanical operations of switch 



CO 1000

7 Mechanical operations of CO earthing switch 

1000

8 Mechanical operations of circuit breaker 


CO 2000

9 Principle switch / earth switch 
3 position combined switch 

Degree of protection:

10 High Voltage live parts, 



SF6 tank IP 67

11 Front cover mechanism 




IP 2X for Indoor

12 Cable covers 



       
            IP 3X for Indoor 

Colours:

13 Front cover



                        7035

14  cable cover




            7035

  7 .0    PANEL(MODULE) DESCRIPTION
     7.1.1   Incoming cable module
It should be consist of an SF6 cubicle housing a switch disconnector and an earthing switch. Bus bars and all electrical connections are located inside the tank. The operating shafts for the switches should be have rotary seals where they enter the SF6 cubicle. The operating mechanisms should be located outside on the front of the SF6 tank. Cable bushings should be located on the front of the SF6 cubicle in a separate cable compartment. Front covers containing the mimic diagram and having a degree of protection IP2XC close the fronts.

    7.1.2     The T-off circuit breaker module (630 A )
The T-off circuit breaker module should be consisting of an SF6 cubicle housing a Vacuum circuit breaker unit and a disconnect or- ear thing switch. An integrated relay and related CTs is used for tripping of the circuit breaker. Bus bars and all electrical connections should be located inside the tank. The operating shafts for the switches should be have rotary seals where they enter the SF6 cubicle. The operating mechanisms are located outside on the front of the SF6 tank. Cable bushings should be located on the front of the SF6 cubicle in a separate cable compartment. Front covers containing the mimic diagram having a degree of protection IP2X seal off the fronts.

Off load isolator shall be provided after the Vacuum circuit breaker for maintenance purpose.

       7.2    CIRCUIT BREAKERS
Vacuum bottles should be use as interrupters of the currents. The circuit breaker main circuit should be connected in series with a three-position disconnect or –ear thing switch. The operation between circuit breaker and disconnect or ear thing must be interlocked.

1.VCB must self tripping and has a self powered relay

2.The RMU must be no extensible type

        8      OTHER MAIN FEATURES
       8.1    Bus bars
Comprising the 3 single phases copper bus bars and the connections to the switch or circuit breaker. The bus bar should be integrated in the cubicle Bus bars should be rated to withstand all dynamic and thermal stresses for the full length of the switchgear.

      8.2    The cable switch
It should be a switch-disconnector and ear thing switch using SF6 gas as an arc-quenching medium. The switch positions are closed – open – earthed. In the open position the switch satisfies the disconnector requirements.

      8.3     Earthing Switch
Earthing switches should be rated equal to the switchgear rating.

Earthing switches should be quick make type capable of making Rated Fault Current. Ear thing switch should be operated from the front of the cubicle by means of a removable handle.

      8.4    The mechanisms
All mechanisms should be situated in the mechanism compartment behind the front covers outside the SF6-tank. The mechanism for the switch and the earthing switch is operating both switches via one common shaft. The mechanism provide independent manual operation for closing and opening of the switch, independent closing of the earthing switch and dependent opening of the earthing switch.

The mechanism for the T-off switch and earthing switch is operating both switches via one common shaft. The mechanism has stored spring energy and provide independent manual operation for closing and opening of the switch, independent closing of the ear thing switch and dependent opening of the ear thing switch. The mechanism for the vacuum circuit breaker (VCB) and disconnector- earthing switch is operating the VCB and the disconnector earthing switch via to separate shafts. The mechanism for the VCB has stored spring energy and provides independent manual operation for closing and opening of the VCB. The mechanism has a relay with related CT’s and/or remote tripping device. The mechanism for the disconnector earthing switch provide independent manual operation for closing and opening of the disconnector, independent closing of the earthing switch and dependent opening of the earthing switch.

      8.5     Front covers
The front cover contains the mimic diagram of the main circuit with the position indicators for the switching devices. The voltage indicators are situated on the front panels. Access to the cable bushings is in the lower part of each module.

      8.6   Position indicators

The position indicators are visible through the front cover and are directly linked to the operating shaft of the switching devices.

      8.7     Voltage indicator
The voltage indicators are situated on the front cover, one for each module, and indicate the voltage condition of each incoming cable. Identification of the phases is achieved with labels L1, L2 and L3 on the front of the voltage indicators. The voltage indicator satisfies the requirements of IEC61243.

 8.8     Cable compartment
It should be possible to terminate up to a 1x 3c x300sqmm  core HV cables in each cable compartment. The access to the compartment will be possible by removing the cable cover,  Hinged to the main frame only when earth switch is ON. Cable Compartments of Indoor RMU should be Arc Proof and interlocked with respective Earth Switches.. Each module has a separate cable compartment that is segregated from each other by means of a partition wall. A partition wall should be fitted to divide the cable compartment from the rear side of the switchgear. In case of an arc inside the tank, followed by the opening of the pressure relief, the partition wall prevents the hot gases flowing out from the pressure relief to enter the cable compartments. All covers are removable. The ground continuity is achieved when the covers are in place by means of Hinged  connections.

Interconnection between HT switchgear and transformer shall be using 1Cx3x95 sq.mm Al. unarmored XLPE Cable.

     8.9.     Power connection.
The cables are installed in the dedicated compartment below the mimic front cover. At the bottom of the cable compartment, an earthing bar system made of copper/GI with a minimum cross section of 120 mm2 should be fitted. In each compartment the earthing bar should be fitted with 4 screws M10. The earthing system is connected to the tank by a copper/GI bar, which rises up to the connecting point of the tank behind the rear partition wall on the middle of the switchgear.

   8.10      INTERLOCKING.

The mechanism for the cable switch should be provide a built in interlocking system to prevent operation of the switch when the earthing switch is closed, and to prevent operation of the earthing switch when the switch is in the closed position.

The mechanism for the T-off switch should be provide a built in interlocking system to prevent operation of the switch when the earthing switch is closed, and to prevent operation of the earthing switch when the switch is in the closed position. The mechanism for the VCB and the disconnector-earthing switch should be has a built in interlocking system to prevent operation of the disconnector-earthing switch when the VCB is in the closed position.

Further is should not be possible to Open the Cable doors unless the Earthing Switch is Turned ON. In case the Cable door is accidentally left open a positive interlock shall prevent operation of Load Break Switch and Isolators / Breaker from any operation.

     8.11    Current Transformers
All current transformers should be complying with IEC 60185.

Current transformers should be of dry type, with ratings and ratios as required.

Cable current transformers used in circuit breaker modules should be maximum 100mm wide. Current transformers used in metering cubicles should be having dimensions according to DIN 42600, Narrow type. Current transformer shall be placed in the cable covers so that it can be easily replaced at site without removing the bushings.

     8.12    Auxiliaries.
The switchgear should be prepared for options like motor operation, auxiliary contacts and short-circuit indicators. Necessary terminal blocks and wiring etc. should be placed behind the front cover of each module.

     8.13     Fault Passage Indicators.
 These shall facilitate quick detection of faulty section of line. The fault indication may be on the basis of monitoring fault current flow through the device. The unit should be self-contained requiring no auxiliary power supply. The FPI shall be integral part of RMU to avoid thefts. The FPI shall have clear display, automatic reset facility and shall be SCADA compatible.

9         TESTING AND CERTIFICATION.

      9.1       TYPE TESTS.
Units should be type tested in accordance with IEC standards 60056, 60129, 60265, 60298,60420,60529 and 60694. The following type tests should perform on the HT Switchgear and report should submit with offer.

- Short time and peak withstand current test

- Temperature rise tests

- Dielectric tests

- Test of apparatus i.e. circuit breaker and earthing switch

- Arc fault test

- Measurement of resistance of main circuit.

- Mechanical endurance test.

- Duty cycle test.

- Internal arc test for HT chamber.

- Type test reports for above type shall be submitted with the offer.

      9.2      ROUTINE TESTS.
Routine tests should be carried out in accordance with IEC 60298 standards. These tests should be ensure the reliability of the unit.

Below listed test should be performed as routine tests before the delivery of units;

- Withstand voltage at power frequency

- Measurement of the resistance of the main circuit

- Withstand voltage on the auxiliary circuits

- Operation of functional locks, interlocks, signaling devices and auxiliary devices

- Suitability and correct operation of protections, control instruments and electrical connections of the circuit breaker operating mechanism

- Verification of wiring

- Visual inspection

-  Time travel characteristics measurement facility for Breaker should be available with the manufacturer to  asses the quality of RMU.

Distribution Transformer 

10.0  Cast Resin Dry Type Transformer
This specification covers the requirements of design, manufacture, testing and supply of cast  resin dry type transformers complete with all the accessories and fittings for efficient and trouble-free operation.

 10.1   CODES & STANDARDS
The equipment covered by this specification shall, unless Other wise stated to be designed, constructed and tested in accordance with latest revisions of relevant Indian standards / IEC publications.


IS 1271 
 -
 Classification of Insulating Materials.


IS 2026  
 - 
 Power transformers (part I - V)


IS 2099  
 -
 Bushing for alternating voltages above 1000 V


IS 2705 
 - 
 Current transformers


IS 3202 
 -
 Code of practice for climate proofing


IS 3639 
 -
 Power transformer fittings and accessories


IS 4257  
 - 
 Porcelain bushings for transformers


IS 11171
 -
 Dry type Transformer


IS 8478  
 - 
 Application guide for tap-changers

IS 10028
 - 
 Code of practice for selection, installation and

 maintenance of transformers. 

   10.2  GENERAL DESIGN FEATURES

 

10.2.1  All transformers shall be of the latest design, dry type Cast Resin only.

10.2.2  The type of cooling shall be Natural Air cooled (AN) and the corresponding ratings for Each transformer shall be as indicated in the specific requirements.

10.2.3   Each transformer shall be suitable for operation at full rated power on all tapings without exceeding the applicable temperature rise.

10.2.4   It shall be possible to operate the transformer satisfactorily,  with the loading guide specified in IS-6600. There shall be no limitations imposed by bushings, tap changers,   Auxiliary equipment to meet this requirement. 

10.2.5 The transformers shall be designed to be capable of with-standing, without injury, the   thermal and mechanical effects of short-circuits between phases or between phase and earth at the terminals of any winding with full voltage applied across the other winding for periods given in relevant standards. There shall be no limitations imposed by any part/component of the transformer/off load tap links to meet the short circuit level Specified.  

10.2.6 Each transformer shall be designed for minimum no-load and load losses within the   economic limit and shall be able to have minimum loss at the rated load condition.

 10.2.7 All electrical connections and contacts shall be of ample cross   sections for carrying the  rated current   without excessive heating.

 
10.2.8 The transformer shall be capable of continuous operation at full load rating under the following conditions.


a) Voltage variation = ( 10%


b) Frequency variation = ( 5%

c) Combined voltage and frequency variation (Absolute sum) = 10%

10.3     CONSTRUCTION
10.3.1  The transformer shall be dry type, AN cooled suitable for Compact substation application. 

10.3.2  The core-clamping frame shall be provided with lifting eyes having ample strength to lift the complete core and winding assembly.

10.3.3  Off circuit tapings shall be provided on the HV windings. Tap changing is done by means of off-circuit links accessible through openings provided.

10.3.4 The lifting lugs and rollers shall be provided. A winding temp. Scanner shall be provided and is actuated by means of resistance temperature detectors embedded in LV windings of all three phases. It should have alarm and trip contacts at a specified temperature. 

10.3.5 The transformer shall be of IP00 protection class and will be installed in the transformer compartment of compact substation having IP23 protection class.

10.4    WINDINGS
10.4.1 The winding insulation shall be of Class ‘F” and temperature rise limit to Class F. i.e. 90 deg. C

10.4.2 Windings shall be of electrolytic copper conductors (circular in shape) of high conductivity and 99.9% purity.

10.4.3 Windings shall be designed to withstand the specified thermal and dynamic short circuit stresses.

10.4.4 The windings shall be duly sectionalised. Accessible joints brazed or welded and finished smooth shall connect similar sections. No corona discharge shall result on  the winding upon testing the transformer for induced voltage test as specified in IS.

10.4.5 The end turns of the high voltage windings shall have reinforced insulation to take care of the voltage surges likely to occur during switching or any other abnormal condition.

10.4.6 The high voltage and low voltage winding are shall be made of copper Conductors. HV winding will be always be resin casted under vacuum while LV winding can either be casted or pre-impregnated with resin.

10.5.   CORE

10.5.1 The double wound Core shall be constructed from non-ageing cold rolled Grain oriented steel sheets. The built core shall be painted with high temperature resistant paint to prevent corrosion at the edges of core plates and to withstand high temperatures. By using different core material optimisation of core losses shall be achieved. The yokes shall be firmly clamped between yoke channels or plates. The top & bottom yoke frames shall be secured to each other by means of tie-rods, which help in securing the winding in place.

10.5.2  The design of the magnetic circuit shall be such as to avoid static discharges,    development of short circuit paths within itself or to the earthed clamping structure and the production of flux component at right angles to the planes of laminations which may cause local heating.

10.6 OFF-CIRCUIT TAP CHANGING LINKS

10.6.1 Off circuit tapings are provided on HV windings. Tap changing is done by means off circuit links. Use of tap changing links eliminates any moving parts as against a manually operated tap changer. 

10.7 Terminal Arrangement 

           HV side and LV side of transformer will have the top busbar arrangement for connection of HT side  by means of cable and LT side by means of busbar.

10.8 Technical particulars of dry type transformer

	SR. NO.
	DESCRIPTION
	PARTICULARS

	01
	Type 
	Three Phase, 50 Hz, Core type, two winding, Cast Resin Dry type Transformer 

	02
	Rating ( KVA )
	400kVA

	03
	Winding material
	Copper

	04
	No load voltage ratio
	11 / 0.433

	05
	Connection

a) HV

b) LV
	Delta

Star with neutral

	06
	Vector group
	Dyn 11

	07
	Insulation level (KVp/ KVrms)

a) HV

b) LV
	75 / 28 

-/ 03 

	09
	Type of Tap Changer for giving voltage variation to HV 
	Off ckt tap links

	10
	Tapping range
	+5 % to –5 % in step of 2.5%

	11
	Temperature rise winding   

over ambient temperature
	90 °C

	12
	Class of Insulation
	Class ‘F’

	13
	Enclosure 
	IP 00 ( Without Enclosure ) 

	14
	Method of Cooling
	AN (Air Natural)

	15
	No load losses at rated voltage & frequency (IS Tol.)
	

	16
	Full load loss at principle tap at 75 º C          (IS Tol.)
	                             

	17
	Termination                     

HV

LV                                                                                              
	Busbar

Busbar

	18
	Fittings for Dry type 
	2 Numbers Earthing Terminals, Rating and Diagram Plate, Bi-Directional Rollers, Lifting Lugs, Winding Temp Scanner.

	19
	Paint
	Enamel-RAL 7032 (Siemens Grey)


10.8    PAINTING
10.8.1 All steel surfaces shall be thoroughly cleaned by sand blasting or chemical 

agents as required to produce a smooth surface free of scale, grease and rust

10.8.2 The external surface, after cleaning, shall be given a cost of high quality red 

            oxide or yellow quoted primer, followed by filler coats.

10.9 Routine Test

            All Routine Tests in accordance with IEC 60076 / IS 2026 shall be carried out on each transformer.

L.T. Panel 

11.1   System:-
a) Declared voltage :– 3 Phase,400V (±6%) 50 Hz,

b) Neutral :– Solidly earthed at substation.
c) Busbar – Aluminum

11.2 General finish:-  Tropical, totally enclosed, metal-clad, weather-proof, vermin and  dust              

             proof.

11.3 Construction :
           Enclosure:- Dead Front type of enclosure shall be able to provide the degree of Protection IP:4X. 

11.4     Circuit Ways:
   400kVA Transformer  –
 Incomer – 630A,4P,50kA ACB 

             The design of the LT panel should be type tested for the short circuit ,  temperature & Ingress protection test and type test report should submit
with offer.

12.0   Earthing:
Earthing arrangement shall be provided for earthing each cable, PVC cable gland, neutral busbar, chassis and frame work of the cubicle with separate earthing terminals at two ends.  The main earthing terminals shall be suitably marked .The earthing terminals shall be of adequate size, protected against corrosion, and readily accessible.  These shall be identified by means of sign marked in a legible manner on or adjacent to terminals.

Neutral bus bar strip shall be connected to Earthing terminal with help of GI strip of suitable capacity & nut-bolt arrangement.

13.0 TYPE / ROUTINE TEST ON PACKAGE SUBSTATION 

14.0.  Type Tests For The PACKAGE Substation: 

14.1 The Package Substations offered must be type tested as per IEC 61330/62271-202.  The copy of 

           type test summary should be submitted along with the tender.

14.2  Routine Tests: The routine tests shall be made on each complete prefabricated substation.

a) Voltage tests on auxiliary circuit.

b) Functional test.

c) Verification of complete wiring.

14.3 Test Witness: Routine test  shall be performed in presence of Owner’s representative if 

           so desired by the Owner.  The Contractor shall give at least fifteen (15) days advance 

          notice of the date when the tests are to be carried out.

14.4  Test Certificates:

Certified reports of all the tests carried out at the works shall be furnished in three (3) copies for approval of the Owner.

14.5 Performance Certificate  to Qualify Technical Bid :

14.5.1 Manufacturer should submit Type test report of CPRI or equivalent agency for Fault current rating of at least 20 kA for VCB and Internal arc, IP Type  report for sub Station Enclosure in the technical offer.

EARTHING SYSTEM

SCOPE

This section covers the general requirements of earthing system for substation installation.

SYSTEMS

Earthing system shall comprise of earth electrodes, earth strips, earth continuity conductors and main earth grid in accordance with relevant Indian Electricity Rules 1956. The body earthing for panels shall be done to a common earth bus connected to two separate and distinct earth electrodes.

ELECTRODES

The earth electrodes shall be as per this Specification and relevant drawings.

LOCATION OF EARTH ELECTRODE

Normally an earth electrode shall not be situated less than 1.5 m from any building. Care shall be taken that the excavation for earth electrode may not effect the column footings or foundation of the buildings. In such cases electrodes may be further away from the building.

The location of the earth electrode will be such where the soil has reasonable chance of remaining moist. As far as possible, entrances, pavements and road ways, are to be definitely avoided for locating earth electrode.

WATERING ARRANGEMENT

Method of watering arrangement shall comply with standard practices.

SIZE OF EARTH LEAD

The recommended sizes of copper earth bus lead in case of substations shall be in accordance with the  schedule. The minimum size of earth lead shall be 25mm x3mm equivalent GI strip and 20 mm x3mm of copper. In case of Earthing wires minimum size of conductor for GI shall be 8 SWG for copper. The electrode shall be buried in trench not less than 0.5 m deep. If condition necessitate use of more than one strips or conductor electrode, they shall be laid as widely spaced as possible. Preferably in a single straight or circular trench or in a number of trenches radiating from one point.

INSTALLATION

All joints shall be riveted and sweated. Joints in the earth bar shall be bolted and the joint faces tinned. Where the diameter of the bolt for connecting earth bar to apparatus exceeds one quarter of the width of the earth bar. The connection to the bolt shall be made with a wider piece of flange of copper jointed to earth bar. These shall be tinned at the point of connection and special care taken to ensure a permanent low resistance contact to iron or steel. All steel bolts, nuts, washers, etc. shall be cadmium plated. Main earth bars shall be spaced sufficiently away from the surface to which they are fixed, such as walls or the side of trenches to allow for easy connections. Copper 

earth bars shall not be fixed by ferrous fittings. The Earthing shall be suitably protected from mechanical injury by galvanized iron within ground shall be buried at least 600mm deep. The 

Earthing lead shall be securely bolted and soldered to the plate or pipe as the case may be. In the case of the plate the lead shall be connected by means of cable socket with two bolts and nuts with washers shall be of the same materials as the plate or pipe. All iron bolts, nuts and washers shall be galvanized.

TESTING

After installation, the tests shall be carried out as per IS : 3043. No earth electrode shall have ohmic resistance of more than 2 ohm, and in rocky soil not more than 5 ohms.

ARRANGEMENT FOR EARTH  ELECTRODE

(i) PIPE EARTH ELECTRODE:

G.I pipe shall be of medium class 40mm dia and 4.5m to 6m in length  G.I. pipe electrode shall be cut to taper at the bottom and shall be provided with holes of 12 mm dia drilled not less than 75 mm from each other upto 2 m length from the bottom. The electrode shall be buried in the ground vertically with its top not less than 200mm below ground level (see as per standard practices).

(ii) G.I PLATE  ELECTRODE:

G.I PLATE electrode 600mm x 600mm x 6 mm or copper plate electrode 600mmx 600mm x 6mm thick. The electrode shall be buried in ground with its face vertical, and top not less than 4.5 m / 6m below ground level (as per standard practices).

METHOD OF INSTALLATION OF WATERING ARRANGEMENT

In the case of plate earth electrode a watering pipe of 20mm dia of medium class G.I. pipe shall be provide and attached to the electrode. A funnel with mesh shall be provided on the top for watering the pit. In case of pipe earth electrode a 40mm x 20mm reducer shall be used for accessing the funnel. The watering funnel attachment shall be housed in masonry enclosure of not less than 300mm x 300mm x 300mm. A cast iron cover having locking arrangement shall be suitably embedded in the masonry enclosure. The earth station indication number shall be clearly written on the inner side of cover.

PROTECTION OF EARTHING LEAD:

The earthing lead from electrode onwards shall be suitably protected from mechanical injury by a 15mm dia G.I pipe in case of wire and by 40 mm dia medium class G.I pipe or suitable size pipe in case of strips. Portion of this protection pipe within the ground shall be buried at least 300 mm deep ( to be increased to 600 mm in case of road crossing and pavements). The portion within the building shall be recessed in walls and floor to adequate depth.

LIGHTNING PROTECTION:

The system shall consist of fixing 20 x 3mm GI strip on terrace, parapet wall as horizontal conductor and same size of conductor is used for vertical mounting on to surface of the wall. All horizontal and vertical conductors shall be held tightly with adequate size fasteners. Each vertical down conductor shall be provided with test joint clamp approximate one meter above natural ground level. Each vertical down conductor shall be connected  to independent earth electrode and no joints will be permitted from test point to earthing station. The lightning conductor shall be  secured at not more than 1.2 meter apart for horizontal run and one meter apart for vertical run.

TESTING DURING ERECTION AND COMMISSIOING 

· Completion of earth pit and visual  inspection for joints with adequate size nuts and bolts.
· Inspection of funnel and clean water passage for any obstruction.
· Openable covers of masonry chamber.
· Earth testing point.
· Check earthing pit resistance individually and combined.
· Each earthing pit shall carry separate number.
· Initially if earth resistance is high due to hard soil /rock than big hole must be excavated  and filled with soft soil before carrying out conventional system of salt and charcoal.
· Resistance of earthing system shall not exceed one ohm.
MAIN  LT  PANEL

(a) Main LT panel will be a free standing front operated, cubical in construction having  multitier  arrangement of the incomers and outgoing feeders as per details given in the schedule of quantities. The panel will have bus duct, entry chamber at the top or as approved by the electrical consultant as per site conditions.

(b) General arrangement and layout drawing to be furnished by supplier with tender.

(c) Fabrication: The LT panel will be metal clad, cubical in construction free standing or wall / floor mounted as per site condition indoor duty sheet metal enclosure. It shall be totally dust and vermin proof. This will be welded structure and to provide  IP54 protection. The structure will be enclosed with 2.0mm thick CRCA sheets to cover all the sides, top & bottom of the cubicles and the board. Connections will be required to be terminated on a connector terminal block and the connections will be numbered and marked. All the Hardwares used in the assembly will be electroplated for protection and appearance. 
(d) Bus & Connections: The three phases will be identified with red, yellow & blue colour bands provide on both sides of joint. The main bus bars of the panel will be shaped out of high conductivity, electrolytic conductor Al 91E grade and shall be liberal sized. The conductivity of aluminum shall be minimum 55% and shall be ascertained   with the help of conductivity meter. The bus bars will be covered with the black, heat shrinking, PVC sleeve through out (Except at Joints). A derating factor of 0.66 must be taken for calculation of bus bar sizes. The bus bar size after derating shall be equal to the ampere given in the BOQ. In case of copper bus bars tinning will be done, it shall be electrically conductor grade, electrolytic copper.
(e) The Control Wiring: The control wiring of LT panel will be done with PVC single core flexible copper wires of cross section 1.5 sq mm and 2.5 sq mm All the wiring involving C.T. will be wired with minimum 2.5 sqmm. cross section wire and the others with 1.5 sq mm. The wiring will be done by properly dressing all the wires in a PVC duct or bunched together by PVC strapping tapes. Each wire will terminate with a copper ferrule crimped to the wire. The PVC ferrules will be used to identify each wire of the circuit and the same numbers will be marked on the drawing for the corresponding wire. Only Elmex type clip on style connectors with suitable rails will be used for ending the wiring. Only one outgoing wire will be connected to one connector. The colour code for the wiring will be follows:-
RED/YELLOW/BLUE following the phase codes.

For remaining Black

For earthing Green.

CONTROL DEVICES

(a) Indicating Lights: Indicating Lights used in the panel will be pleasant looking in round shape, comprise of LED lights,

Red- for system in operation

Green – for the system being put off

Red. Yellow & Blue for supply incoming indications.

(b) Control Switches:- The Selector Switches shall have four positions three for reading phase and fourth is off position.

(c) LT Current Transformers:- 1.5 class of accuracy 3 VA capacity.

AIR CIRCUIT BREAKER: The circuit breaker shall be air break type with draw out design confirming to the relevant Indian standards. The circuit breaker of the panel will be mounted in separate cubicle with 2 Nos indicating lights for ACB ON/OFF and spring status indication.

MOULDED CASE CIRCUIT BREAKERS  ( with adjustable current settings) on front facia with tip free manual closing mechanisms. MCCB’s shall confirm to IS: 13947-1,2 (1994). The MCCB shall be suitable for Aluminum or copper termination Electrical Life of the MCCB shall be as follow:

(i) Upto 100Amps – 8000 operations.

(ii) Upto 250Amps – 4000 operations.

MINIATURE CIRCUIT BRAKER :  It shall comply IS 8828-1996. The breaking capacity shall be 10KA. The terminal shall have box type terminal for sound electrical connections.

LT CABLE WORK:  The cable shall  not be bent sharp to a small radius. The minimum safe bending radius for all types of PVC cable shall be taken as 12 times the overall diameter of the cable. No joints in cable will be allowed. All cable shall be properly dressed, tagged.

The Cable shall have stranded Conductors. Following  test will be achieved for Al. Cable.

Thermal Stability
-
95 to 100 minutes.

    (Inner core)



Tensile Strength 
_
17.5N/sqmm.

Elongation

-
225%

Conductivity

_
As per IS.

SUMMARY OF BOQ

TOTAL COST OF

ELECTRIFICATION WORK

FOR

400KVA TRANSFORMER

AND

11 KV SUB STATION  UCO BANK,
BANK SQUARE,CHANDIGARH.

IN WORDS……………………………………………………….

IN FIGURES……………………………………………………...

ADDRESS OF CONTRACTOR

           SIGNATURE OF CONTRACTOR









   WITH STAMP

THE FINAL TOTAL MENTIONED ABOVE WILL BE FINAL AND BINDING.

NO CHANGE IN THE FINAL TOTAL WILL BE PERMITTED DUE TO WRONG 

CALCULATIONS,WRONG  TOTAL ETC.
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