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Indraprastha Institute of Information Technology, Delhi

Indraprastha Institute of Information Technology, New Delhi (I1IT-Delhi)

DATED: 23.05.2018

TENDER NOTICE

1. Last Date & Time of issue of tender documents from 15.06.2018
2. Last Date & Time of receipt of tender 15.06.2018 upto 3.00 p.m.

CE, IIT-Delhi, Okhla, New Delhi-110020 on behalf of Registrar, IlIT-Delhi invites
sealed item rate tenders from eligible contractors for similar works.

Name of work: Works of interiors including Electrical works for Incubation Centre
of Indraprastha Institute of Information Technology (llIT-Delhi) Campus, Okhla
Phaselll, New Delhi.

Location: 5" floor of Lecture Block
Estimated cost of work put to tender : Rs.50 Lacs
Time of completion : 3 Months

Earnest Money Deposit: Rs. 1,00,000/- (Rupees One lac only) is to be submitted with
tender document as earnest money. The above payment shall be made in the shape of
deposit at pay order/demand draft of a scheduled bank issued in favour of IlIT Delhi
Collection payable at New Delhi.

Works to be completed in coordination with the other agencies/ contractors . No extra for
non-availability of fronts or coordination with other agencies shall be payable on account
of the same.

Tender documents can be downloaded from IIITD website (www.iiitd.ac.in) and
submitted with non refundable DD of Rs. 500/- in favour of IlIT Delhi Collection as cost of
tender.

1) The tenders shall be placed in sealed envelopes with a name of work and due
date written on the envelope and addressed to the CE, IlITD. Complete tender
documents shall be submitted by the approved contractors in two envelopes. 1%
envelope shall contain the earnest money in the shape of Demand Draft / Pay
Order of a scheduled Bank requisite shape as per condition & eligibility criteria
and cost of tender as stated above in case of the downloaded version.

2) The eligible contractors who have carried out similar works in [lIT-D/Govt
Deptts/PSU/Reputed Pvt sector /MNCs are to submit the experience certificates
for the works and registration certificates with Govt. Depts. if any. The said
certificates along with the EMD be enclosed in Envelope-1.

3) Experience of having successfully completed similar works during last seven
years ending on the 30" April 2018. The similar works are defined as works of
interiors with electrical works. The value of executed works shall be brought to
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current costing level by enhancing the actual value of work at simple rate of 7%
per annum calculated from date of completion to last date of receipt of tenders.

Three similar works not less than 40% of est.cost | Rs 20 lacs each Or

Two similar works not less than 60% of est cost Rs 30 lacs each Or

One similar work not less than 80% of est cost Rs 40 lacs each

One completed works of any nature either part of 3) or separate one costing not
less than 40% of estimated cost ie Rs 20 Ilacs with some
Central/State/Autonomous/Central PSU/State PSU/local authority formed under
any Act published in Central/State Gazette.

The applications not supported with requisite experience certificates, GST
registration certificate, TIN no. and ITCC in Envelope-1 shall not be entertained.

Average Annual Turnover over Interior and electrical works should be at least Rs
125 lacs during immediate last 3 consecutive financial years ending 315 Mar

2018.

Should not have incurred any loss in the more than two years in the last five
years ending 31° Mar 2018.

Should submit solvency certificate of 40% of estimate ie for 20 lacs from their
bankers .

Performance certificates must be submitted by the vendors for the works .

10) A pre-bid conference would be held on the 31%' May 2018 at 10.00 AM at the

Boardroom of the Old academic Block.

11) The applications not supported with requisite experience certificates, GST

certificate, TIN no. and ITCC in Envelope-1 shall not be entertained.

12) The 2" envelope shall contain the financial bids including Priced Schedule of

Quantities, Form of Tender, Conditions of Tender, Articles of Agreement, Brief
Specifications, Condition of contract, Drawings all duly signed by the authorized
signatory of the firms.

All these envelopes are to be put in a single envelope duly super-scribed the
name of work, and addressed to CE, (IlITD) and with their address. Incase the
tenderer does not fulfill the laid down eligibility criteria or fails to deposit the
earnest money in prescribed form, financial bid shall not be opened.

Tenderers shall seal the tender affix their initials and put stamp on each and
every page of tender document before submission. The tender of the contractor,
who submits in-complete tender document or submits more than one tender for
one work, shall not be considered at all.
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Tenders will be received by the CE up to 3.00 P.M on 15/6/2018 and will be
opened by him or his authorized representative in the office of Registrar, I1ITD on
the same day at 3.30 P.M.

First the Technical Bids will be opened and screened .The bids shall be
examined whether the EMD is in order and the bidder meets the minimum
eligibility criteria specified above. Those bidders whose EMD is in order, meets
the minimum eligibility criteria, has submitted all the required documents and
meet the technical requirements shall be considered for opening of financial bid.
Conditional tenders would not be accepted. Financial bids in respect of
contractors who do not fulfill above criterion shall not be opened.

13)No Xerox / certified copies of tenders shall be accepted, if submitted these
tenders shall be rejected.

CE
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CONDITIONS

1. The time allowed for carrying out the construction work will be 3 months from the
3rd day after the date of written orders to commence the work.

2. The site for the work is available.

3. During execution of works, because of some unforeseen circumstances to
enable him to complete the work as per terms of the contract, shall not relieve
the contractor from any liability or obligations under the contract and he shall be
responsible for the acts, defaults and neglects of any sub-contractor, his agents
or workmen as fully as if they were the acts, defaults or neglects of the
contractor, his agents or workmen.

4. The Contractor shall be required to deposit an amount equal to 5% of the
tendered value of the work as performance guarantee in the form of an
irrevocable bank guarantee bond of any scheduled bank or State Bank of India
in accordance with the form prescribed or in the form of fixed deposit receipt etc.
within 4 days of the issue of letter of acceptance. The performance guarantee
shall have the validity up to 31% Oct 2018

5. Tenderers are advised to inspect and examine the site and its surrounding at
their own cost and satisfy themselves before submitting their tenders as to the
nature of the ground and sub-soil (so far as is practicable), the form and nature
of the site, means of access to the site, the accommodation they may require
and in general shall themselves obtain all necessary information as to risk,
contingencies and other circumstances which may influence or affect their
tender. A tenderer shall be deemed to have full knowledge of the site whether
he inspects it or not and no extra charges consequent on any misunderstanding
or otherwise shall be allowed. The tenderer shall be responsible for arranging
and maintaining at own cost all materials, tools and plants, water, electricity,
access, facilities for workers and all other services required for executing the
work unless otherwise specifically provided for in the contact documents.
Submission of a tender by a tenderer implies that he has read this notice and all
other contract documents and has made himself aware of the scope and
specification of the work to be done, local condition and other factors having a
bearing on the execution of the work.

6. The Accepting Authority (IlITD) does not bind himself to accept the lowest or any
other tender and reserves to him/herself the authority to reject in whole or part,
any or all of the tenders received without the assignment of any reason. All
tenders in which any of the prescribed conditions are not fulfilled or for any
condition including that of conditional rebate is put forth by the tenderer shall be
summarily rejected.

7. Canvassing, whether directly or indirectly, in connection with tenders is strictly
prohibited and the tenders submitted by the contractor who resort to canvassing
will be liable to rejection.
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8. The Accepting Authority reserves to himself the right of accepting the whole or

any part of the tender and the tender shall be bound to perform the same at the
rates quoted.

9. Tenders shall remain open for acceptance for a period of 60 days from the date

10.

11.

12.

13

14

15

of opening of the tenders. If any tenderer withdraws his tender before the said
period for issue of letter of acceptance, whichever is earlier or makes any
modification in the terms and condition of the tender which are not acceptable to
the IIITD, then IITD shall, without prejudice to any other right or remedy, be at
liberty to forfeit 50% of the said earnest money absolutely besides black listing
of the tenderer.

The notice-inviting tender shall form a part of the contract document. The
successful tenderer/contractor shall, sign the necessary contract documents
consisting of the notice inviting tender, all the documents including additional
conditions, specification and drawings, if any forming the tender as issued at the
time of invitation of tender and acceptance thereof with any correspondence
leading thereto within the time specified in the letter communicating the
acceptance of the tender. In case of delay, the earnest money may be forfeited
and the tender cancelled or the contract enforced as per the terms of the tender
and the invitation to tender and the tenderer shall thus be bound by the
condition of contract even though the formal agreement has not been executed
and signed within the specified time by the tenderer.

The work shall be carried out as per general of conditions of contract for central
PWD works 7/8 (Tender Contract) and form part of the agreement/document.

Contract is liable to be terminated by the IlITD without payment of any
compensation, if subsequent to the acceptance of tender the contractor is black-
listed by, or enters into partnership of employs any black listed contractor of the
IITD or any other department, or Govt. or its, undertakings.

. Cost of Bidding

13.1 The bidder shall bear all costs associated with the preparation and
submission of his Bid, and the Employer will in no case be responsible
and liable for those costs.

. Clarification of Bidding Documents

14.1 A prospective bidder requiring any clarification of the bidding documents
may notify the Employer in writing/mail at the Employer's address
indicated in the invitation to bid not later than 3 days before the Date of
Submission of Tenders.

Email- admin-project@iiitd.ac.in

. Currencies of Bid and Payment

15.1 The unit rates and the prices shall be quoted by the bidder entirely in
Indian Rupees. All payments will be invariably made in Indian Currency
(Indian Rupees.)
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16. PROTECTION OF ENVIRONMENT AND OTHER LAWS:

The contractor shall take all reasonable steps to protect the environment on and
off the Site and to avoid damage or nuisance to persons or to property of the
public or others resulting from pollution, noise or other causes arising as a
consequence of his methods of operation.

During continuance of the contract, the contractor and his sub-contractors shall
abide at all times by all existing enactments on environmental protection and
other local Acts/ Laws/ rules made there under, regulations, notifications and
bye-laws of local authorities or any other law, bye-laws, regulations that may be
passed or notification that may be issued in this respect in future by the State/
Local authority.

For and on behalf of the

REGISTRAR

Indraprastha Institute of Information Technology,
New Delhi
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TENDER

I/We have read and examined and understood the notice inviting tender, schedule, A, B,
C, D, E & F, Specifications applicable, drawings & Designs, General Rules and
Directions, Conditions of Contract, clauses of contract, special conditions, Schedule of
Rate & other documents and Rules referred to in the conditions of contract and all other
contents in the tender document for the work.

I / We hereby tender for the execution of the work specified for the IlITD within the time
specified in Schedule ' F ', viz., schedule of quantities and in accordance in all respects
with the specifications, designs, drawings and instructions in writing referred to in Rule -
1 of General Rules and Directions and in Clause 11 of the Conditions of contract and
with such materials as are provided for, by, and in respect in accordance with, such
conditions so far as applicable.

We agree to keep the tender open for sixty (60) days from the due date of its opening
and not to make any madifications in its terms and condition.

AsumofRs............... RUPEES (et )
has been deposited in demand draft of a scheduled bank issued by a scheduled bank
as earnest money. If | / we, fail to furnish the prescribed performance guarantee within
prescribed period, | / we agree that the said Director, IlITD or his successors in office
shall without prejudice to any other right or remedy, be at liberty to forfeit the said
earnest money absolutely. Further, if | / we fail to commence work as specified, | / we
agree that Director, IlITD or his successors in office shall without prejudice to any other
right or remedy available in law, be at liberty to forfeit the said earnest money and the
performance guarantee absolutely, otherwise the said earnest money shall be retained
by him towards security deposit to execute all the works referred to in the tender
documents upon the terms and conditions contained or referred to therein and to carry
out such deviations as may be ordered, up to maximum of the percentage mentioned in
Schedule ' F' and those in excess of that limit at the rates to be determined in
accordance with the provision contained in Clause 12.2 and 12.3 of the tender form.
Further, 1 / We agree that in case of forfeiture of earnest money or both Earnest Money
& Performance Guarantee as aforesaid, | / We shall be debarred for participation in the
re-tendering process of the work.

| / We hereby declare that | / we shall treat the tender documents drawings and other
records connected with the work as secret / confidential documents and shall no
communicate information / derived there from to any person other than a person to
whom | / we am / are authorized to communicate the same or use the information in any
manner prejudicial to the safety of the State.

Dated. . ...
Witness: Signatures of Contractor
Address: Postal Address

Occupation:
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LETTER OF SUBMISSION

The CE

Indraprastha Institute of Information Technology, Delhi
Okhla Phase-llI

(Behind Govind Puri Metro Station)

New Delhi-110020.

I/We, the undersigned, have read and examined in detail, the specifications and all
bidding documents and hereby declare that:

All the rates quoted in our proposal are in accordance with the terms and conditions as
specified in the bid document. All the prices and other terms and conditions of this
proposal are valid for a period of 60 calendar days from the date of opening of bid.

We do hereby confirm that our bid prices include all taxes/levies/GST indicated
separately.

We hereby declare that if any tax law is altered, we shall pay the same.

The quoted rates are inclusive of ESI, PF and Green Tax no extra on such heads would
be payable on such account.

Earnest Money

We have enclosed EMD in the form of demand draft no...................... ,
dated.............. favoring IIIT, Delhi payable at New Delhi issued / drawn on
.................. Bank for Rs. /- (Rupees Thousand only), as desired.
Deviations

We declare that all the works shall be performed strictly in accordance with the technical
specifications and other tender conditions with no deviations.

Qualifying Data

We confirm that all information/data have been submitted as required in tender
document.

We hereby declare that our proposal is made in good faith, without collusion for fraud
and the information contained in the proposal is true and correct to the best of our
knowledge and belief. 1/We agree that in case any information is found to be incorrect
the tender is liable to be rejected at any point of tendering process.

Bid submitted by us is properly sealed and prepared so as to prevent any subsequent
alteration and replacement.

We understand that you are not bound to accept the lowest or any bid you may receive.

Thanking you,
Yours faithfully,
(Signature and seal of Tenderer with name, designation and contact no.)

10
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ACCEPTANCE

The above tender (as modified by you as provided in the letters mentioned hereunder) is
accepted by me for and on behalf of Registrar, IITD for a sum of

Rs. --

The documents referred to below shall form part of this contract Agreement:-

NIT

Performa for Agreement

Additional conditions.

Special conditions

Schedule of Quantities &

Drawings

General conditions of contract for CPWD Works-2012 with up to date correction

slip

For & on behalf of
Registrar
T

Signature. ...l

..................... Designation............ccccceeeeeenn.

11
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SCHEDULES

SCHEDULE 'A’
Schedule of quantities (Enclosed)

SCHEDULE 'B'
Schedule of materials to be issued to the contractor

SCHEDULE 'C'
Tools and plants to be hired to the contractor

SCHEDULE 'D'
Extra schedule for specific requirements/documents for the work, if any,

SCHEDULE 'E'
Schedule of component of Cement, Steel, other materials, Labour
etc. for price escalation.

CLAUSE 10 CC
Component of Cement - expressed as percent of total value work,

Component of Steel-expressed as percent of total work.

Component of civil (except cement & steel) / Electrical construction
Materials-expressed as percent of total value of work.

Component of labour-expressed as per cent of total value of work.
Component of P.O.L. - expressed as percent of total value work.
SCHEDULE 'F

Reference to General Conditions of contract.

: Enclosed

NIL

NIL

NIL

NIL

N/A

N/A

N/A

N/A

N/A

12
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Name of Work: Addition alteration of interiors (Civil, and Electrical) of Indraprastha

Institute of Information Technology (I1IT-Delhi) Campus, at 5" Floor of Lecture, Okhla

Phase Il , New Delhi.

2(v)

Estimated cost of work: Rs.50 lacs
Earnest money: Rs. 1,00,000/-

Performance Guarantee- The contractor, for due and faithful performance of the
Contract, shall obtain and submit to the Owner such security of 5% of the
Contract Value within 7 days after the receipt of the Letter of Acceptance, in the
form of BG Performa as appendix to tender from a scheduled Bank /FD providing
such security shall be subject to the approval of the Owner. The cost of
complying with the requirement of this Clause shall be borne by the Contractor.

Period of Validity of performance Bond

The performance bond shall be valid as at Conditions Cl 4 and till the Contractor
has executed and completed the Works in accordance with the Contract. This
security shall be returned to the contractor within 14 days of the issue of the said
Completion Certificate.

Claim under Performance Security

Prior to making a claim under the performance security the Owner shall, in every
case, notify the Contractor stating the nature of the default in respect of which the
claim is to be made.

Security Deposit / Retention money shall be Five percent (5%) of the value of
executed works and will be deducted from each and every payment made to the
contractor against running account bill submitted for the work done at site. 50%
of retention money will be released along with the payments of final bill and
balance 50% will remain with Employer until the Defects Liability period is
successfully over.

Defect Liability period 12 months from date of completion.

Liquidated damages In case of delay on account of reasons attributable to the
Contractor Liquidated Damages shall be levied .The amount of Liquidated
Damages payable by the Contractor to the Employer would be 0.25% of the
value of order for each calendar day of delay subject to a maximum of 5% of the
value of order after which Employer reserves the right to terminate the contract
without prejudice to the rights of the Employer.

General Rules & Direction:

Officer inviting tender: Registrar (11ITD)
Definitions
Engineer-in-Charge CE

13
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2(viii) Accepting Authority DIRECTOR, IITD

2(x) Percentage on cost of materials and
labour to cover all overheads and profits. 15%

2(xi) Standard Schedule of Rates (Civil and Electrical) DSR-2016

2(xii) Department T

9(ii) Standard CPWD contract Form CPWD form 8 -2010 with up
to date correction slips.

Clause 1

() Time allowed for submission of Performance
Guarantee From the date of issue of letter of acceptance 4 days

(i) Maximum allowable extension beyond the period 7days
(Provided in (1) above

Clause 2

Authority for fixing compensation under clause 2. Director, IIITD
Clause 2A

Whether clause 2A shall applicable No

Clause 5

Number of days from the date of issue of letter

Acceptance for reckoning date of start 3 days

Time allowed for construction 3 months
Clause 6, 6A

Clause applicable - (6 or 6A) Clause 6A
Clause 7

Gross work to be done together with net payment Rs 16 Lakhs.

/adjustment or advance for material collected, if
any since the last such payment for being eligible
to interim payment.

Clause 10A

List of testing equipment to be provided by the As required
contractor at site lab.

Clause 10 B (ii)

14
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Whether Clauses 10B (ii) (iv) shall be applicable
------ do---------10B(iii) --------------

Clause 10CA Escalation
Clause 10CC Escalation
Clause 11

Specification to be followed for execution of work

Clause 12

Deviation limit beyond which clauses 12.2 & 12.3 shall
Apply for building work

Clause 16
Competent Authority for deciding reduced rates.
Clause 17

Contractor liable for Damages defects during
maintenance period

Clause 18

List of mandatory machinery, tools & plants to be
deployed by the contractor at site

Clause 36(i)
Requirement of Technical Representative (s)

Clause 25
Arbitration Clause

Yes
No

Not Applicable

Not Applicable

CPWD Specifications 2007,
Part | & Il with Up-to-date
correction slips

100%

Director, IITD

Applicable

As per the site requirement.

As per requirement.

As per special conditions

15
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SPECIAL CONDITIONS

In the event of the tender being submitted by a firm, it must be signed by a
person duly authorized through a power of attorney issued by all the partners
and a certified copy of the power of attorney should be enclosed with the
forwarding letter or separately by each member thereof, or in the event of the
absence of any partner, it must be signed on his behalf by a person holding a
power of attorney authorizing him to do so and such power of attorney shall be
produced with the tender and it must disclose that the firm is registered under
the Indian partnership Act.

Each and every signature given shall be separately witnessed. A Contractor or a
contractor who himself / themselves has/have tendered or who may tender for
the work shall not witness the tender of another person for the same work.
Failure to observe this condition would render tenders of the contractors
tendering as well as withessing the tenders liable for summary rejection.

The conditions for item rate tender only will be applicable as given in general
conditions of contract for central PWD works 2010. As mentioned there in also, in
event no rate has been quoted for any items leaving space bolts in figure (s),
word(s) and amount blank, it will be presumed that the contractor has included
the cost of this/these item(s) in other item(s) and rate for such items will be
considered as zero and work will be required to be executed accordingly.

Rates quoted as percentage below/above in the tender will be summarily
rejected.

It must be understood that the work has to be completed as per the time provided
in the contract and as such time is the essence of the contract.

The quantities furnished in the bills of quantities are only probable quantities
liable to alternation by omission, deduction or addition, and it would be clearly
understood that the contract is not a lump sum contract and the IlITD do not, in
any way, assure the tenderer or guarantee that the said probable quantities are
correct or that the work would correspond thereto. Payments will be regulated on
the actual guantities of work authorizedly done and measured at the accepted
rates. No claims due to change in quantities (+ or -) will be entertained. The
drawings, forming parts of complementary installations work specifications and
the bills of quantities, of the contract, are explanatory of and are to one another,
representing together the works / to be carried out. If neither the drawings nor the
specifications nor the accepted bills of quantities include any part/parts the
intention to include which is nevertheless clearly inferred and which are obviously
necessary for the proper completion of the works/ installations, all such parts
shall be supplied and executed by the contractor at no extra charge. Anything
contained in one or another of (a) the drawings, (b) the specifications and (c) the
accepted bills of quantities and not found in the others will be equally binding as
if it were contained in each of them.

No alterations, which are made by the tenderer in the drawings, specifications,
conditions or probable quantities accompanying this notice will be recognized
and if any such alterations are made the tender, will be invalid. Conditional

16
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tenders will however be liable for rejection.

The tenderer must obtain for himself on his own responsibility and at his own
expense all the information necessary, including risks, contingencies and other
circumstances to enable him to make a proper tender and to enter into a contract
with the IIITD. He must examine the drawings, specifications, conditions and so
on and must inspect the site of work, examine the nature of the ground and the
subsoil (so far as is practicable) and acquaint himself with local conditions,
means of access to the work, storage facilities or areas for staff colony, the
nature of the work, in fact all matters pertaining thereto before he submits his
tender.

The tenderer shall also bear all expenses in connection with the preparation and
submission of his  tender and attendance  for  subsequent
negotiations/clarifications.

() Omission, neglect or failure on the part of the tenderer to obtain requisite
and reliable information on any matter affecting his tender, the contract
and the construction, completion, maintenance, (dismantling and
disposal) of the work shall not relieve the tenderer whose tender is
accepted from any liability in respect of the contract.

(1)) The tenderer whose tender is accepted shall not be entitled to make any
claim for increase in the rates quoted and accepted excepting in
pursuance of any specific provision in the contract.

The Contractor, upon award of work, shall furnish the following details for the
approval of the Engineer in charge:

9.1. The names of manufacturers of specialized items such as patented water
proofing systems / materials, doors, flooring tiles, false ceilings, insulating
materials, wind mill, cement, steel, glazing, and any other materials etc.
which he proposes to use in the work.

9.2. The makes and types of fittings, materials, subject to the makes and type
stipulated in the specifications, which he proposes to use in the work.

9.3. The details of licenses granted to him and/or to professional qualified
and/or licensed technical personnel on his staff who will be engaged on
the work (and submit, if called for, the licenses for inspection by the
Officer in charge in consultation with Engineer in charge).

9.4. Only approved agencies/ skilled workers shall be deployed to carry out
requisite specialized items of work. The Officer/ Engineer in charge’s
decision in consultation with Architect's/ in this regard shall be binding to
all the parties concerned.

The rates quoted in the bills of quantities shall unless specified otherwise will be
for all heights, depths deemed to be for finished work in-situ/ item by item as

17
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provided for, and shall include cost for all necessary material and labours, all
necessary tools and plants and machinery, sheds, marking out, clearing site, etc.
and for all taxes, octroi, excise, VAT works contract and any other tax or duty
levied by Government, Central or Local, Green Tax, ESI and PF. or Local
Authority if any as applicable. The GST indicated separately, if any as applicable.

10.1. The rates shall be firm and not be subject to any variations in exchange
rates, in taxes, duties etc. in railway freight and the like including labour
conditions, etc. The rates are not subject to escalation.

11. It will be the sole responsibility of the contractor to procure all the equipments/
materials and other materials required for the work.

13. The IITD further reserves the right to delete or reduce at any time, any section of
the bills of quantities with out assigning any reasons whatsoever there for and no
claim will be entertained in this regard.

14. The tenderer whose tender is accepted is bound to execute formal agreement
with the 1IITD within one week of the date of intimation of award of work in
accordance with the draft agreement which will include conditions of tender, form
of tender (general conditions of contract for central PWD works 2010), Articles of
Agreement, Bills of quantities, Conditions of contract, Special conditions if any,
the drawings and specifications, but his liability under the contract shall
commence from the date of written order to commence work whether the formal
agreement is drawn or not.

The Contractor shall bear all expenses in connection with the execution of the said
agreement including fees for stamping and registration of documents as required.

15. The Security Deposit will bear no interest what so ever until the date of release.

16. a) The contractor, upon award of work, shall submit a memorandum of procedure
giving the outline of his general scheme, programme and time table, in the form
of a chart that shall be scrutinized and approved (with modifications as
necessary), which shall become the approved programme for execution. The
approved programme shall be the basis for assessment of comparative progress
under the relevant conditions of contract.

(b). Over and above, the contractor has to supply programme chalked out
showing important milestones to be achieved and the progress actually achieved
compared with, the target of the same in the programme and shortfall, if any
planned for being made up in the programme for next month.

17. (a) The work in general shall conform to the CPWD Specifications 2007 with up
to date correction slips & any other latest civil specification published by CPWD,
New Delhi and the "Specifications for works".

(b)In case items not covered by the general specifications referred above,
reference shall be made to the appropriate I.S. Code.

(c) Should there be any difference in the particular specifications of individual
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item of work and the description of item as given in the Schedule of quantity, the
latter shall prevail, which will be as per the relevant drawing.

(d), In case of any work for which there is no specification in I.S. specifications or
in the specifications forming part of tender documents or in case there is any
variation, such work shall be carried out in all respects in accordance with the
instructions to be issued by the Engineer in charge.

On acceptance of the tender the Contractor shall in writing and at once inform the
IITD and the Architects the name of his accredited representative(s) who will be
responsible to take instructions from the Architects / Officer in Charge.

The work of any part of it shall not be transferred, assigned or sublet without the
written consent of the IlITD.

The Contractor shall be required to co-operate and work in co-ordination with and
afford reasonable facilities for such other agencies / specialists / interior
designers / consultants as may be employed by the Architects / Project
Management Consultant/ Officer in Charge on other works / sub-works in
connection with the project/scheme of which this work forms a part.

The Contractor shall get the necessary insurance done for their personal
employed/ company insurance, third party insurance, marine insurance, all risk
insurance or any other insurance as required.

The Contractor shall make arrangements of carrying water and electricity beyond
one point where same shall be provided and recovery @1% of the cost of works
shall be effected accordingly.

The Contractor is required to comply with all Acts of Government relating to
labour, safety, environment and other Rules and Regulations made there under
from time to time and to submit at the proper times all particulars and statements
required to be furnished to the appropriate Authorities.

Delay and extension of time

If in the opinion of the Architect/PMC/Owner the Work is delayed:

a) By force majeure, or

b) By reason of any exceptionally inclement weather, or

c) By reason of proceedings taken or threatened by or dispute with adjoining or
neighboring owners or public authorities arising otherwise than through the
Contractor’s own default, or

d) By the works or delays of other Contractor or tradesmen engaged or
nominated by the Owner or the Architect/PMC and not referred to in the
Schedule of Quantities and/or Specification, or

e) By reason of Architect’'s/PMC/Owner Instructions to delay work, or
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f) By reason of civil commotion, local combination of workmen or strike or lock-
out affecting any of the building traders, or

g) In consequence of the Contractor not having received in due time necessary
Instructions from the Architect/PMC/Owner for which he shall have specifically
applied in writing,

Then the Architect/PMC/Owner shall make a fair and reasonable extension of
time for completion of the Contract Work; in case of such strike or lock-out the
Contractor shall, as soon as may be, give written notice thereof to the
Architect/PMC/Owner, but the Contractor shall nevertheless constantly use his
endeavors to prevent delay and shall do all that may reasonably be required to
the satisfaction of the Architect to proceed with the work.

Failure by Contractor to comply with Architect’s Instructions

If the Contractor after receipt of written notice from the Architect requiring
compliance fails within ten days to comply with such further drawings and/or
Architect’s Instructions the Owner with the consent of the Architect may employ
and pay other persons to execute any such work whatsoever that may be
necessary to give effect thereto, and all costs incurred in connection therewith
shall be recoverable from the Contractor.

Termination or Abridgment of Contract by the Owner

If the Contractor being an individual or a Firm commit any ‘Act or Insolvency’ or
shall be adjudged an Insolvent or being an Incorporated Company or Society
shall have an order for compulsory winding up made against it or pass an
effective resolution for winding up voluntarily or subject to the supervision of the
Court and of the Official Assignee of the Liquidator in such acts of insolvency or
winding up shall be unable within seven days after notice to him requiring him to
do so, to show to the reasonable satisfaction of the Architect that he is able to
carry out and fulfill the Contract, and to give security therefore, if so required by
the Architect, or

If the Contractor (whether an individual, Firm, Incorporated Company or Society)
shall suffer execution to be issued, or

Shall suffer any payment under this Contract to be attached by or on behalf of
any or the creditors of the Contractor, or

Shall assign or sublet this Contract without the consent in writing of the
Architect/PMC first obtained, or

Shall charge or encumber this Contract or any payments due or which may
become due to the Contractor there under, or

If the Architect/PMC shall certify in writing to the Owner that the Contractor:
i) Has abandoned the Contract, or

i) Has failed to commence the works, or has without any lawful excuse under
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these Conditions suspended the progress of the works for 14 days after receiving
from the Architect/PMC/Owner written notice to proceed, or

Has failed to proceed with the works with such due diligence and failed to make
such due progress as would enable the works to be completed within the time
agreed upon, or

Has failed to remove materials from the site or to pull down and replace work
for seven days after receiving from the Architect written notice the said materials
or work were condemned and rejected by the Architect under these conditions, or

Has neglected or failed persistently to observe and perform all or any of the
acts, matters or things by this Contract to be observed and performed by the
Contractor for seven days after written notice shall have been given to the
Contractor requiring the Contractor to observe or perform the same, or

Has to the detriment of good workmanship or in defiance of the
Architect’s/PMC Instructions to the contrary sub-let any part of the Contract,

Then and in any of the said cases the Owner with the written consent of the
Architect/PMC may, notwithstanding any previous waiver, after giving seven
days’ notice in writing to the Contractor, determine the Contract, but without
hereby affecting the powers of the Architect or the obligations and liabilities of the
Contract the whole of which shall continue in force as fully as if the Contract had
not been so determined and as if the works subsequently executed had been
executed by or on behalf of the Contractor. The costs of these works are
therefore recoverable from the Contractor. And further, the Owner under
instructions of the Architect, by his Agents or servants may enter upon and take
possession of the works and all plants, tools, scaffolding, sheds, machinery,
steam and other power utensils and materials lying upon the premises or the
adjoining lands or roads, and use the same as his own property or may employ
the same by means of his own servants and workmen in carrying on and
completing the works or by employing any other Contractor or other person or
persons to complete the Work, and the Contractor shall not in any way interrupt
or do any act, matter or thing to prevent or hinder such other Contractor or other
person or persons employed for completing and finishing or using the materials
and plant for the Work. When the Work shall be completed or as soon thereafter
as convenient the Architect shall give a notice in writing to the Contractor to
remove his surplus materials and plant, and should the Contractor fail to do so
within a period of 14 days after receipt thereof by him, Owner shall sell the same,
and shall give credit to the Contractor for the amount realized. The Architect shall
thereafter ascertain and certify in writing what (if anything) shall be due or
payable to or by the Owner for the value of the said plant and materials so taken
possession of by the Owner and the expense or loss which the Owner shall have
been put to in procuring the works to be completed, and the amount, if any,
owing to the Contractor and the amount which shall be so certified shall
thereupon be paid by the Owner to the Contractor or by the Contractor to the
Owner, as the case may be, and the certificate of the Architect shall be final and
conclusive between the parties.
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If at any time after the commencement of the work the Owner shall for any
reason whatsoever not require the whole thereof, as specified in the tender, to be
carried out, but need to abridge the Contract, the Owner shall give notice in
writing of the fact to the Contractor who shall have no claim to any payment or
compensation which he might have derived from the execution of the work in full,
but which he did not derive in consequence of the whole amount of the work not
having been carried out. The Contractor shall in this case, however, be entitled to
payment for the work already executed by him in accordance with the agreed
rates. The Owner shall also take over all building materials as might have been
ordered for the work, but orders for which cannot be canceled, if delivered within
a reasonable time, and shall pay for them at cost price. The Contractor shall also
be allowed to remove his tools and plants from the site.

Termination of Contract by Contractor

If payment of the amount payable by the Owner under Certificate of the
Architect /PMC for beyond two months from date of issue of certificate due to
reason not attributable to the contractor.

The Owner commits any ‘Act of Insolvency’, or

If the Owner (being an individual, or firm) shall be adjudged an Insolvent, or
(being an Incorporated Company or Society) shall have an order made against
him or pass an effective resolution for winding up, either compulsorily or subject
to the supervision of the Court or voluntarily, or if the Officials Assignee or the
Owner shall repudiate the contract, or if the Official Assignee or the Liquidator in
any such winding up shall be unable within fifteen days after notice to him
requiring him so to do, to show to the reasonable satisfaction of the Contractor
that he is able to carry out and fulfill the Contract and to make all payments due,
and to become due there under and, if required by the Contractor, to give
security of the same, or

If the works be stopped for three months or more under a continuous spell
under the order of the Architect /PMC or the Owner or by any injunction or other
order of any Court of Law,

Then and in any of the above said (Clause28) cases the Contractor shall be at
liberty to determine the Contract by notice in writing to the Owner, through the
Architect, and he shall be entitled to recover from the Owner payment for all
works executed and cost of the material supplied and lying at site for the
purpose of the Contract as on the said day of the termination. No other claim for
idle labour , loss of overheads , profits shall be entertained nor shall any other
claim on account of the delay in completion of the work /availability of site/
unwarranted conditions whatsoever shall be tenable, even if it is caused by
circumstances beyond the Contractor’s control.

Procedure for Settlement of Disputes

Engineer’s Decision
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If a dispute of any kind whatsoever arises between IlIT-Delhi and the contractor
in connection with, or arising out of , the contract or the execution of the works,
whether during the execution of the works or after their completion and whether
before or after any repudiation or other termination of the contract, including any
dispute as to any opinion, instruction, determination, certificate or valuation of the
engineer, the matter in dispute shall, in the first place, be referred in writing to the
engineer, with a copy to all parties. Such reference shall be made within one (1)
month of arising of any such dispute and state that it is made pursuant to this
clause. No later than one (1) month after the day on which he received such
reference the engineer shall give notice of his decision to IlIT-Delhi and the
contractor. Such decision shall state that it is made pursuant to the reference
under this clause.

Unless the contract has already been repudiated or terminated, the contractor
shall in every case, continue to proceed with the works with all due diligence and
the contractor and IlIT-Delhi shall give effect forthwith to any / every such
decision of the engineer unless and until the same shall be revised, as
hereinafter provided, in an amicable settlement or an arbitral award. If either IlIT-
Delhi or the contractor be dissatisfied with any decision of the engineer, or if the
engineer fails to give notice of his decision on or before one (1) month after the
day on which he received the reference, then either 1lIT-Delhi or the contractor
may within a further period of one (1) month from the day on which it / they
receive(s) the notice of such decision, or on the day on which the said period of
notice of / for decision expired, as the case may be, give notice to the other party,
with copy for information to the engineer, of its / their intention to commence
arbitration. Such notice shall establish the entitlement of the party giving the
same to commence arbitration, as hereinafter provided, as to such dispute and
no arbitration in respect thereof may be commenced unless such notice is given.
If the engineer has given notice of his decision as to a matter in dispute to IlIT-
Delhi and the contractor and no notification of intention to commence arbitration
as to such dispute has been given by either 1lIT-Delhi or the contractor as herein
provided, the said decision shall become final and binding upon IlIT-Delhi and
the contractor.

Amicable Settlement

Where notice of intention to commence arbitration as to a dispute has been given
in accordance with sub-clause 22.1, arbitration of such dispute shall not be
commenced unless an attempt has first been made by the parties to settle such
dispute amicably. Provided that, unless the parties otherwise agree, arbitration
may be commenced on or after one (1) month from the day on which notice of
intention to commence arbitration of such dispute was given, whether or not any
attempt at amicable settlement thereof has been made or result achieved.

Arbitration

Any dispute in respect of which:

a) the decision, if any, of the engineer has not become final and binding
pursuant to the first sub-clause above,
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b) amicable settlement has not been reached within the period stated in the
second sub-clause above, shall be finally settled, unless otherwise specified
in the contract, by arbitration to be held in New Delhi in English, under the
provisions of the Arbitration and Conciliation Act 1996, including any
statutory reenactment(s) / amendment(s) thereof and Rules made
thereunder, by the arbitrator. The Director of the Institute shall appoint
one person as the sole arbitrator. Either party shall be limited in the
proceeding before such arbitrator to evidence or arguments put before the
engineer for the purposes of obtaining the said decision pursuant to the first
sub-clause herein. No such decision shall disqualify the engineer from being
called as a witness and giving evidence before the arbitrator on any matter
whatsoever relevant to the dispute. Arbitration proceedings shall not be
commenced prior to the completion of the works, unless any major pre-
requisite criticality is discerned by the arbitrator, and the obligations of IlIT-
Delhi, the engineer and the contractor shall not be altered by reason of the
arbitration .The works shall not be stopped on account of the said process of
arbitration and the contractor shall not be relieved of his responsibilities for
the completion of the work under any circumstances whatsoever.

Contractor to provide everything necessary

The Contractor shall provide everything necessary for the proper execution of the
Work according to the intent and meaning of the Drawings, Schedule of
Quantities and Specifications taken together whether the same may or may not
be particularly shown or described therein provided that the same can
reasonably be inferred there from, and if the Contractor finds any discrepancy in
the Drawings or between the Drawings, Schedule of Quantities and Specification
he shall immediately and in writing refer the same to the Architect who shall
decide which is to be followed.

Materials and Workmanship to conform to Descriptions

All materials and workmanship shall so far as procurable be of the respective
kinds described in the Schedule of Quantities and/or Specification and in
accordance with the Architect’s Instructions, and the Contractor shall upon the
request of the Architect furnish him with all invoices, accounts, receipts and other
vouchers to prove that the materials comply therewith. The Contractor shall at his
own cost arrange for and/or carry out any test of any materials which the
Architect may require.

Assignment and Sub-letting

The whole of the works included in the Contract shall be executed by the
Contractor and the Contractor shall not directly or indirectly transfer, assign or
underlet the Contract or any part share thereof or interest therein without the
written consent of the Architect, and no undertaking shall relieve the Contractor
from the full and entire responsibility of the Contract or from active
superintendence of the Work during its progress.

Removal of improper work
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The Architect shall, during the progress of the Work, have the power to order the
removal, from the Site or works within such reasonable time or times as may be
specified in the order, of any materials which in the opinion of the Architect are
not in accordance with the Specification or the Instructions of the Architect, the
substitution of proper materials, and the removal and proper re-execution of any
works executed with materials or workmanship not in accordance with the
Drawings, Specifications or Instructions and the Contractor shall forthwith carry
out such order at his own cost. In case of default on the part of the Contractor to
carry out such order, the Owner shall have the power to employ and pay other
persons to carry out the same, and all expenses consumed thereon or incidental
thereto as certified by the Architect shall be borne by the Contractor, or may be
deducted by the Owner from any moneys due or that may become due to the
Contractor.
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ADDITIONAL CONDITIONS

General conditions of contract for Central PWD Works 7/8 (Tender of Form) shall
be part of the agreement.

The work shall be carried out strictly as per CPWD specifications 2007, Part | & Il
with up to date correction slips. Wherever no specification is available in the
above said document, drawings and specifications supplied with bill of quantities
shall be applicable

The Contractor shall have to clear the site for the work of all overlying rubbish
/garbage/dumped refuse material prior to commencement of the work in case
required at no extra cost. The contractor shall take approval from the Engineer
/Officer in Charge in writing for collection and stacking of materials.

The contractor must follow CPWD Safety Code as provided in general conditions
of contract for CPWD Works.

Any damage done by the contractor or his workmen to any existing work during
the course of execution of the work shall be made good by him at his own cost.

Contractor shall clear the site thoroughly of all rubbish etc. left out of his
materials immediately on completion of the work and properly keep the site clean
around the building to the satisfaction of the Engineer- in-Charge.

The preference of the codes will be IS codes.

The rates are inclusive of all staging, material and labour as required for the
works. The items in the bill of quantities include all the materials, labour, and
installation, complete as a finish items unless otherwise stated.

Unless specifically mentioned otherwise, quoted Rates shall be deemed to
include work to be carried out at all curvatures, heights, depths, inclinations and
locations, and in wet/foul locations, as and when they are encountered. The rates
guoted for the various works as specified in the Priced Schedule of Quantities
are work in all types of soils/rock and prevailing Site conditions including earth
work, excavation, shoring, execution of various other items of work, i.e., laying of
pipes, joining, concreting, masonry, plastering, etc. in and under water and
dewatering as required. Nothing extra is payable on this account.

All security precautions shall be taken during dismantling work. The site shall be
fenced /barricaded with suitable material during construction period .No payment
shall be made for fencing/barricading work. Fencing/barricading shall be done
immediately after possession of site and shall be removed after completion of
construction period

No space on site/otherwise for labour huts shall be provided by IIITD, cost of
same shall be borne by contractor.
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The general condition of contract for Central P.W.D. Works has reference of
various laws /acts /rules. The settlement of any disputes and arbitration, only
Indian arbitration and conciliation act 1996 shall be applicable.

In case any specific brand of material has been specified either the same brand
or of approved make of same specifications shall be used. The contractor shall
take approval in advance for all such materials.

Costs for all materials and labour for the preparation of samples, market
research, etc. shall be borne by the Contractor within his quoted Rates and
nothing extra shall be payable for this. The works shall not be proceeded with
without approval of the sample. In case sample is rejected and works cannot be
proceeded with the IlITD shall be at liberty to terminate the contract and the
Contractor shall have no claim for the works under such circumstances
whatsoever.

The contractor should take utmost care to avoid any damage to the existing
flooring, electrical works/cables, telephone cables, false ceiling, sprinkler system,
fire alarm etc. in place. In case of any damage, it would be the responsibility of
the contractor to restore the same immediately.

CORRIGENDUM TO FORM 7/ 8 | 9 (CPWD) MUST BE READ ALONG WITH THE

PAMPHLET
S.No FOR READ
1 Government of India/Owner Indraprastha Institute of Information
Technology Delhi

2 C.PW.D. or Government or | Indraprastha Institute of Information
Department Technology Delhi

3 | CPWD -7/8/9 CPWD 7/8/9

4 President / President of India Chairman ,BOG,IIITD

5 | Chief-Engineer Director ,IlITD

6 Superintending Engineer CE, ITD

9 Administration Head Registrar ,IIITD

11 | CPWD Code, Paragraph '90 Shall be applicable to [lITD works

12 | DSR'2007 Shall be applicable to IIITD works

13 | CPWD specifications 2007 part - | Shall be applicable to I1ITD works
1& I

14 | DSR (Internal) 2007  for | Shall be applicable to IIITD works
Electrical works

15 | CPWD specifications (Internal) | Shall be applicable to IlITD works
2007 for Electrical works

16 DSR External 2007 for Electrical | Shall be applicable to IlITD works
works and specifications

17 | Provision of Section 12 Sub- | Shall be applicable to IlITD works
Section (i) of the works man
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compensation

18 | CPWD safety Code framed from | Shall be applicable to I1ITD works
time to time

19 | CPWD maternity benefits to | Shall be applicable to IlITD works
labour

20 | Model Rules of the protection of | Shall be applicable to IlITD works
health and sanitary appointment
for workers employed by CPWD

21 | CPWD contractor labour | Shall be applicable to 1ITD works
Regulations

SPECIFICATIONS:
GENERAL:

Without forgoing the requirements of the conditions of Tender and the Conditions
of Contract the works in general shall conform to the "Specifications 2007"
published by CPWD, New Delhi and the "Specifications for works" stated in this
tender. In case items not covered by the general specifications referred above,
reference shall be made to the appropriate 1.S. Codes. If there is any difference
in the particular specifications of individual item of work and the description of
item as given in the Schedule of quantity, the latter shall prevail. In case of any
work for which there is no specification in I.S. specifications in the specifications
forming part of tender documents or in case there is any variation, such work
shall be carried out in all respects in accordance with the instructions to be
issued by the Engineer—in-charge. The term Officer in Charge appearing in the
specifications shall mean supervisor and be in Charge of the work or his
authorized representative as the context may demand. All corrections to
"Specifications 2007" or latest revisions of I.S. Code/ Specification shall be
deemed to apply to this contract.

1.1.1. Materials bearing ISI certification mark certification shall be given highest
preference for use in the works. Where the Contractor is required to do,
perform, execute (etc.) any work or service or the like, it shall be deemed
to be at his own cost. Absence of terms providing, Supplying, installing,
fixing, etc. shall not even remotely entitle the Contractor to any additional
payment there for

1.1.2. The rates accepted in the Schedule of Quantities apply to all floors,
heights, depths, leads, lifts, spans, sizes, shapes, locations, etc. unless a
distinction has been included in the very Schedule.

1.1.3. The Specifications and the Schedules may have been divided into various
sub-heads for convenience only. This does not limit applicability of one to
the other nor does it absolve the Contractor of his responsibility to
complete any trade / item of work as reasonably inferred from one or
more of such sub-heads.

1.1.4. The Schedule of Quantities is not necessarily based on "Schedule of
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Rates - Delhi 2007 or any of its later/ earlier versions. Hence the
Schedule of Quantities shall be read and construed according to
explanations given herein and intentions gathered there from. A mere
parallel drawn form the said Schedule of Rates shall therefore not form a
basis for a variation and, or additional payment.

1.1.5. All work under this contract is deemed to be performed above subs soil
water level. However, removal of water collected from rains and the like
shall be treated as part of contractual risk/obligation.

1.1.6. Screws, bolts, nuts, washers, hold fasts, lugs, anchors, clamps, plugs,
suspenders, brackets, straps and fasteners of the like are deemed to be
included in the rates of various items unless the Schedule of Quantities
expressed a different intention.

1.1.7. Resetting any displacements, making good holes/chases and such other
incidental jobs are included in rates of respective items for which these
are required.

DRAWINGS, SPECIFICATIONS, INTERPRETATIONS ETC.:

In general, drawings shall indicate the dimensions, positions and type of
construction, the specifications shall stipulate the qualities and the methods and
performance criteria, and the schedule of quantities shall indicate the provisional
guantities and the rates for each item of work. However, the above documents
being complementary, what is called for by any one shall be as binding as if
called for by all. In case of contradictory requirements between specifications and
schedule of quantities, the requirements given in the schedule of quantities shall
prevail.

Special conditions being mainly an amplification of General Conditions, they shall
be read in conjunction with each other.

Work indicated on the drawings and not mentioned in the schedule of quantities
or specifications or vice versa, shall be deemed as though fully set forth in each.
Work not specifically detailed, called for, marked or specified, shall be the same
as similar parts that are detailed, marked or specified.

Special Note

Though every care is taken while preparing this document to cover all
necessary matters, specifications, general conditions, special conditions,
provisions for smooth and complete execution of work, however in case of
any omission in the tender/ contract document, latest correction slips of
general conditions of contract for CPWD Works 2014 will be the reference
manual but not in supersession to aforesaid conditions.
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SCOPE OF WORKS FOR INTERIOR WORK ON 5™ FLOOR IN SEMINAR BLOCK AT IHIT-D

1.0

CAMPUS- ELECTRICAL & LOW VOLTAGE WORKS

SCOPE OF WORK

The Scope of work for Electrical and LV works to be executed at Seminar Block-5" floor at 1IT-
D Campus is as follows :-

(D).
(ii).
(iii).
(iv).
(V).

(vi).

(vii).
(viii).

(ix).
().

SDB, ESDBs and final distribution boards.

L.T. Cables from Tap off box to SDBs, ESDBs.
Sub main Cables from SDBs & ESDBs to final distribution boards, AHUSs, etc.

Point wiring of all light, light plug points, fan points, & general power points, AC
Point, including modular type light and power accessories etc. complete in all respects.

Supply, Installation, Testing & Commissioning of Light fixtures, ceiling fans & exhaust
fans.

Conduiting and wiring for Data Networking System including Patch Panel, Data Rack,
information outlet (I/0) complete with Data cabling between Data Racks & Data outlets
etc. as required.

Conduiting and wiring for IP based CCTV

Fire Alarm System Complete with Conventional Smoke Detectors, Manual call points,
hooter, response indicator and cabling with fire survival cable including integration
with existing addressable fire alarm panel and public address system.

Earthing of electrical installation complete in all respect as required.

Scope of work shall include supply, installation, testing & commissioning of complete
electrical system installation as described above.

It is not the intent to specify completely here in all aspects of design and constructional features of
equipments and details of the work to be carried out, nevertheless, the equipment and work shall
conform in all respects to high standards of Engineering, design and workmanship and shall be
capable of performing in continuous commercial operation in a manner acceptable to the owner
who will interpret the meaning of the specifications and drawings and shall have right to reject or
accept any work or material which in his assessment is not complete to meet the requirement of
these specifications and or applicable codes and standards mentioned elsewhere in these
specifications.
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TECHNICAL SPECIFICATIONS
INTERNAL ELECTRICAL WORKS

GENERAL

The Internal Electrical works shall be carried out in accordance with Indian Standard Code of
Practice for Electrical Wiring Installation IS: 732-1989 and IS: 2274-1963. Electrical Installation
work shall also be in conformity with National Electrical Code with upto date ammendments. All
Electrical work shall be carried out in accordance with the provision of Indian Electricity Act
2003 & Indian Electricity Rules 1956 ammended upto date. The work shall also conform to
Indian Standard Code of Practice for the type of work involved. It shall also be in conformity
with regulations and requirements of the Local Electricity Supply Authority and Fire Insurance
regulations so far as these become applicable to the installation. Electrical work shall be carried
out as per following CPWD general Specifications for Electrical Works.

Part | - Internal Work - 2013.
Part Il - External Work - 1994,
Part VI - Fire Work - Latest

Wherever this Tender Specifications call for a higher standard of material and or workmanship
than those required by any of the above mentioned regulations and specifications then the
particular specifications given here under shall take precedence over the said regulations and
standards.

The work shall be executed and measured as per the dimensions given in the Bill of Quantities.
Drawings, Designs, Specifications etc. The abbreviations used shall mean as under :-

" - Inch (25.4mm)
/ - Foot (12 inches or 30.48 cms)

Sq.Ft. - Square Feet

Sq.Mt (M?) - Square Metre.

Cu. Ft. - Cubic Feet.

Cum (M?3) - Cubic Metre.

Kg. - Kilograms (Equivalent to 1000 gms)
T.(M.T.) - Tonne (Equivalent to 1000 Kgs.)
No. - Numbers.

Cm. - Centimetre.

M or R.M. - Metre or Running Metre.
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SUB DISTRIBUTION BOARDS & DISTRIBUTION BOARDS

GENERAL

SDB & Meter Boards shall be metal clad totally enclosed, rigid, floor mounting, air insulated,
compartmentalized cubicle type Panel Board for use on 415 volts, three phases, 50Hz 4 wire system.
Equipment shall be designed for operation in high ambient temperature and high humidity tropical
atmospheric conditions.

STANDARDS
The equipment shall be designed to conform to the requirements of :
a) 158623 /93 - Factory Built Assemblies of switchgear and controlgear.

b) 1S 4237 - General requirements for switchgear and controlgear for voltage not exceeding 1000
volts.

c) IS 2147-Degrees of protection provided by enclosures for low voltage switchgear and controlgear.
d) 1S 375 - Marking and arrangement of busbars.

Individual equipment housed in the MDB / SDB & Meter Boards shall conform to the following IS
specifications:

a)  Moulded Case Circuit Breakers - 1S:13947-2/1EC 947-2.
b)  Current Transformers - 1S :2705.

c) Indicating Instruments - 1S:1248.

d) Integrating Instruments - 1S:722.

e)  HRC fuse links - 1S:13703/ IEC 269.

CONSTRUCTIONS
METER BOARD

Meter Board shall be metal clad totally enclosed, rigid, floor/wall mounting, air insulated, cubicle type
for use on 415 volts, 3 phase, 50 cycle system and shall conform to IP-42 protection (indoor
application). The Meter Board shall be fabricated with a 2mm CRCA sheet steel for load bearing
members and 1.6mm for doors and partitions. Meter chamber dimension shall be as mention in BOQ
item with separate cover and locking arrangement. All sheet steel work forming the exterior of meter
board shall be smoothly finished leveled and free from flaws. The corner shall be rounded.
Synthetic/Neoprene gasket shall be provided for each meter chamber. Main incoming MCCB and
Busbars shall be in separate compartment. Cable alley shall be provided for housing wiring from
Busbar chamber to individual meter chamber and for outgoing submain wiring originating from Meter
chamber to each shop / office. Operating handle of the highest unit shall be at a height not more than
1700mm. Earth strip shall be fixed at bottom of Meter Board (Minimum size 20mm x 3mm GlI)
terminated at both end into terminal bolt. Overall height of Meter Board shall not exceed 2000mm.

SUB DISTRIBUTION BOARD

Sub Distribution Boards shall be constructed only of materials capable of withstanding the mechanical,
electrical and thermal stresses, as the effects of humidity, which are likely to be encountered in normal
service.

Each vertical section shall comprise of :

a) A front framed structure of rolled/folded sheet steel channel section, of minimum 2mm
thickness, rigidly bolted together. This structure shall house the components contributing to the
major weight of the equipment, such as circuit breaker cassettes, fuse switch units, main
horizontal busbars, vertical risers and other front mounted accessories.

b)  The structure shall be mounted on a rigid base frame of folded sheet steel of minimum 2mm
thickness and 100 mm height or 100 mm x 50mm x 5mm thick MS Channel. The design shall
ensure that the weight of the components is adequately supported without deformation or loss of
alignment during transit or during operation.
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A side cable chamber in Main / Sub Distribution Boards for housing the cable end connections,
and power/ control cable terminations. The design shall ensure generous availability of space for
ease of installation and maintenance of cabling, and adequate safety for working in one vertical
section without coming into accidental contact with live parts in an adjacent section.

A cover plate at the top of the vertical section, provided with a ventilating hood where necessary.
Any aperture for ventilation shall be covered with a perforated sheet having less than 1 mm
diameter perforations to prevent entry of vermin.

Front and rear doors fitted with dust excluding neoprene gaskets with fasteners designed to
ensure proper compression of the gaskets. When covers are provided in place of doors, generous
overlap shall be assured between sheet steel surfaces with closely spaced fasteners to preclude

the entry of dust.
f)  All doors shall be lockable mounted lock.
g)  Gland plate shall be 3mm thick.

The height of the Main / Sub Distribution Boards / Meter Boards should not be more than
2000mm. The total depth of the panel should be adequate to cater to proper cabling space and
should not be less than 400mm. Operating handle not higher than 1700mm and not lower than
300mm from bottom of MDB / SDB / Meter Board.

Doors and covers shall be of minimum 2mm thick sheet steel. Sheet steel shrouds and partitions
shall be of minimum 2mm thickness. All sheet panels shall be smoothly finished, levelled and
free from flaws. The corners should be rounded.

The apparatus and circuits in the panel board shall be so arranged as to facilitate their operation
and maintenance and at the same time to ensure the necessary degree of safety.

Apparatus forming part of the Main / Sub Distribution Boards & Meter Boards shall have the
following minimum clearances.

i. Between phases - 32mm.
ii.  Between phases and neutral - 26mm.
iii.  Between phases and earth - 26mm.
iv.  Between neutral and earth - 26mm.

When, for any reason, the above clearances are not available, suitable insulation shall be
provided. Clearances shall be maintained during normal service conditions.

Creepage distances shall comply to those specified in relevant standards.

All insulating material used in the construction of the equipment shall be of non-hygroscopic
material, duly treated to withstand the effects of the high humidity, high temperature tropical
ambient service conditions.

Functional units such as circuit breakers and fuse switches shall be arranged in multi-tier
formation, except that not more than two air circuit breakers shall be housed in a single vertical
section. Cable entry for various feeders shall be from the rear / front. Panel board shall be suitable
for termination of cable for incoming breakers.

Metallic perforated barriers shall be provided within vertical sections and between adjacent
sections to ensure prevention of accidental contact with:

i. Main busbars and vertical risers during operation, inspection or maintenance of functional
units and front mounted accessories.

ii. Cable termination of one functional unit, when working on those of adjacent unit/units.

All doors/covers providing access to live power equipment/ circuits shall be provided with tool
operated fasteners to prevent unauthorized access.

Provision shall also be made for permanently earthing the frames and other metal parts of the
switchgear by two independent connections.
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Main / Sub Distribution Board shall have full length of Earthing strip (minimum size 25mm X
3mm Gl) at bottom of Panel for earth connection and brought out through terminal bolt at two end
of Panel.

METAL TREATMENT AND FINISH.

All metal work used in the construction of the MDB / SDB & Meter Boards should have under gone
a rigorous metal treatment process (7 tank) as follows.

I. Effective cleaning by hot alkaline degreasing solution followed by cold water rinsing to
remove traces of alkaline solution.

ii.  Picking in dilute sulphuric acid to remove oxide scales & rust formation, if any, followed by
cold water rinsing to remove traces of acidic solution.

iii. A recognised phosphating process to facilitate durable coating of the paint on the metal
surfaces and also to prevent the spread of rusting in the event of the paint film being
mechanically damaged. This again, shall be followed by hot water rinsing to remove traces of
phosphate solution.

iv.  Passivating in de-oxalite solution to retain and augment the effects of phosphating.
V. Drying with compressed air in a dust free atmosphere.

vi. A finishing coat of powder coat painting having a paint thickness of 60 microns and the
powder paint shall be subjected to over heated process.

BUSBARS

The busbars shall be air insulated and made of high conductivity, high strength Aluminium
complying with the requirement of grade 63401 WP.

The busbars shall be suitably braced with non-hygroscopic SMC supports to provide a through fault
withstand capacity of maximum 50KA RMS symmetrical for one second and a peak short circuit
with stand capacity of 105 KA.

The neutral as well as the earth bar should be capable of with standing the above level. Ridges
shall be provided on the SMC supports to prevent tracking between adjacent busbars. Large
clearances and creepage distance shall be provided on the busbar system to minimize the
possibility of fault. The main phase busbars shall have continues current rating throughout the
length of the Panel. The cross section of neutral busbars shall be same as that of the phase busbar
for busbars of capacity upto 200 Amp; for higher capacities, the neutral busbar shall not be less
than half (50%) the cross section of that of the phase busbars. Minimum cross section size of
busbars shall be as per Table IV of (CPWD General specification Electrical works Part-1 Internal -
2013). Connections from the main busbars to functional circuits shall be so arranged and
supported to withstand without any damage or deformation the thermal and dynamic stresses due
to short circuit currents. Busbars shall be colour coded with PVC heat shrinkable sleeves. All
connectors of bus bars to busbars & outgoing termination arrangement is to be in Stainless steel
non magnetic grade nut & bolts.

For Aluminium busbars, the busbar shall be of sufficient cross section so that current density of
(One) Amp/Sg.mm is not exceeded at nominal current rating.

MOULDED CASE CIRCUIT BREAKERS
GENERAL

Moulded Case Circuit Breakers shall be incorporated wherever specified. MCCB’s shall conform
to IS 13947-2 and/or IEC 947-2 in all respects. MCCB’s shall be suitable either for single phase AC
230 volts or three phase 415 volts. MCCB shall be with thermo magnetic release type. All MCCB of
250Amp and above rating shall have microprocessor released.

FRAME SIZES

The MCCB’s shall have the following frame sizes subject to meeting the fault level specified
elsewhere.
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i) Uptol1l00Arating ... 100Amp frame.
ii) Above 100A to 200A ... 200Amp frame.
iii) Above 200Ato 250A ... 250Amp frame.
iv) Above 250Ato 400A ... 400Amp frame.
v) Above 400A to 630A v 630Amp frame.

CONSTRUCTIONS

The MCCB cover and case shall be made of high strength heat treatment and flame retardant
thermo-setting insulating material. Operating handle shall be of rotary type quick make/quick
break, trip-free type. The operating handle for simultaneous operation and tripping of all the three
phases.

Suitable fire arc extinguishing device shall be provided for each contact. Tripping unit shall be
of thermomagnetic type provided in each pole and connected by a common trip bar such that
tripping of any one pole operates all three poles to open simultaneously. MCCB shall be line load
reversible type. MCCB’s shall be site adjustable thermal release (80% to 100%) of rated current.
Device shall have IDMT characteristics for sustained overload and short circuits. MCCB shall be
current limiting type MCCB shall be provided with rotary handle.

Contacts tips shall be made of suitable arc resistant, silver alloy for long electrical life. Terminals
shall be of liberal design with adequate clearance.

RUPTURING CAPACITY.

The Moulded Case Circuit Breaker shall have a minimum fault breaking capacity (Ics) of not less
than 25 KA RMS at 415 volts for MDB / SDB & Meter Boards and / or higher capacity as specified
in individual panel item.

TESTING.

Test certificate of the MCCB as per relevant Indian Standards (IS) shall be furnished.
MEASURING INSTRUMENTS, FOR METERING.

GENERAL

Direct reading electrical instruments shall be in conformity with IS 1248. The accuracy of direct
reading shall be 1.0 for voltmeter and 1.0 for ammeters. Other type of instruments shall have
accuracy of 1.0. The errors due to variations in temperature shall be limited to a minimum. The
meter shall be suitable for continuous operation between-10 degree Centigrade to + 50 degree
Centigrade. All meters shall be of flush mounting type of 96mm square or circular pattern. The
meter shall be enclosed in a dust tight housing. The housing shall be of steel or phenolic mould.
The design and manufacture of the meters shall ensure the prevention of fogging of instruments
glass. Instruments meters shall be sealed in such a way that access to the measuring element and
to the accessories within the case shall not be possible without removal of the seal. The meters
shall be provided with white dials and black scale markings.

The pointer shall be black in colour and shall have zero position adjustment device which could
be operated from outside. The direction of deflection shall be from left to right.

Suitable selector switches shall be provided for all ammeters and voltmeters intended to be used
on three phase supply.

The specifications herein after laid down shall also cover all the meters, instrument and protective
devices required for the electrical work. The ratings type and quantity of meters, instruments and
protective devices shall be as per the schedule of quantities.
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DIGITAL AMMETERS

Ammeters shall be digital type 7 segment LED display. Ammeter shall be suitable for accuracy
class 1.0 and burden 0.5 VA approx. The ammeters shall be capable of carrying sustained
overloads during fault conditions without damage or loss of accuracy.

DIGITAL VOLTMETERS

Voltmeter shall be digital type 7 segment LED display. Voltmeter shall be suitable for accuracy
class 1.0 and burden 0.5 VA approx. The range for 3 phase voltmeters shall be 0 to 500 volts.
The voltmeter shall be provided with protection fuse of suitable capacity.

CURRENT TRANSFORMERS

Current transformers shall be in conformity with 1S: 2705 (Part I, Il & III) in all respects. All
current transformers used for medium voltage applications shall be rated for 1kv.  Current
transformers shall have rated primary current, rated burden and class of accuracy as required.
However, the rated secondary current shall be 5A unless otherwise specified. The acceptable
minimum class of various applications shall be as given below:

Measuring . Class 1.
Protection . Class 5P10.

Current transformers shall be capable of withstanding without damage, magnetic and thermal
stresses due to short circuit fault of 50KA on medium voltage system. Terminals of the current
transformers shall be marked permanently for easy identification of poles. Separate CT shall be
provided for measuring instruments and protection relays. Each C.T. shall be provided with
rating plate.

Current transformers shall be mounted such that they are easily accessible for inspection,
maintenance and replacement. The wiring for CT’s shall be copper conductor, PVC insulated
wires with proper termination lugs and wiring shall be bunched with cable straps and fixed to the
panel structure in a neat manner.

MISCELLANEOUS

Control switches shall be of the heavy-duty rotary type with escutcheon plates clearly marked to
show the operating position. They shall be semi-flush mounting with only the front plate and
operating handle projecting.

Indicating lamps shall be of the LED type, and with translucent lamps covers. Bulbs & lenses shall
be easily replaced from the front.

Push buttons shall be on the momentary contact, push to actuate type fitted with self-reset contacts
& provided with integral escutcheon plates marked with its functions.

CABLE TERMINATIONS

Cable entries and terminals shall be provided in the sub distribution boards to suit the number, type
and size of aluminium conductor power cable and copper conductor control cable specified.

Provision shall be made for top or bottom entry of cables as required. Generous size of cabling
chambers shall be provided, with the position of cable gland and terminals such that cables can be
easily and safely terminated. Cable glands shall be double compression type, barriers or shrouds
shall be provided to permit safe working at the terminals of one circuit without accidentally
touching that of another live circuit.

Cable risers shall be adequately supported to withstand the effects of rated short circuit currents
without damage and without causing secondary faults.
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CONTROL WIRING

All control wirings shall be carried out with 1100/660V grade single core PVC cable conforming to
IS 694/ 1S 8130 having stranded copper conductors of minimum 1.5 sq.mm for potential circuits and
2.5 sg.mm for current transformer circuits. Wiring shall be neatly bunched, adequately supported
and properly routed to allow for easy access and maintenance. Wiring shall be identified by
numbering ferrules at each end. All control fuses shall be mounted in front of the panel and shall
be easily accessible.

TERMINAL BLOCKS

Terminal blocks shall be 500 Volts grade of the stud type. Insulating barriers shall be provided
between adjacent terminals. Terminals block shall have a minimum current rating of 10 Amps
and shall be shoruded. Provisions shall be made for label inscriptions.

LABELS

Labels shall be of anodized aluminium, with white engraving on block background. They shall be
properly secured with fasteners.

TEST AT MANUFACTURES WORK

All routine tests specified is IS : 8623-1977 shall be carried out and test certificates submitted to the
Engineer-in-Charge.

TESTING AND COMMISSIONING

Commissioning checks and tests shall be included all wiring checks and checking up of
connections. Primary/secondary injection tests for the relays adjustment/ setting shall be done

before commissioning in addition to routine meggar test. Checks and tests shall include the
following.

a)  Operation checks and lubrication of all moving parts.
b) Interlocking function check.

c) Insulation test : When measured with 500V meggar, the insulation resistance shall not be
less than 100 mega ohms.

d)  Trip tests & protection gear test.
MINIATURE CIRCUIT BREAKER

The MCB’s shall be of the completely moulded design suitable for operation at 240/415 Volts 50
Hz system.

The MCB’s shall have a rupturing capacity of 10 KA.

The MCB’s shall have inverse time delayed thermal overload and instantaneous magnetic short
circuit protection.

Type test certificates from independent authorities shall be furnished.

-0-0-0-

37



3.0
31

3.2

3.3

3.4

3.5

Indraprastha Institute of Information Technology, Delhi

DISTRIBUTION BOARDS.

Distribution boards for final distribution for lighting & small power shall be provided under Internal
Electrical Works. DB’s shall be prewired type (Three phase or Single phase).

Distribution Board shall be double door type with extended loose wire box at the top and suitable
for flush installation. All distribution boards shall be of three phase (415 Volts) or single-phase
(240Volts) type with incoming isolator or MCB and/or ELCB as in bill of quantities. Distribution
boards shall contain plug in or bolted type miniature circuit breaker mounted on busbars. Miniature
circuit breakers shall be quick make & quick break type with trip free mechanism. MCB shall have
thermal & magnetic short circuit protection. MCB shall conform with IS 8828-1978. Busbars shall
be of electrolytic copper. Neutral busbars shall be provided with the same number of terminals, as
there are single ways on the board, in addition to the terminals for incoming mains. An earth bar of
similar size as the neutral bar shall also be provided. Phase barrier shall be fitted and all live parts
shall be screened from the front. Ample clearance shall be provided between all live metal and the
earth case and adequate space for all incoming and outgoing cables. All distribution board
enclosures shall have an etched zinc base stove painted followed by synthetic stoved enamel, colour
light gray. A circuit identification card in clear plastic cover shall be provided for each distribution
board.

Distribution Board with single-phase outgoings requirement shall be Horizontal type. Distribution
Board with three-phase outgoings requirement shall be Vertical/ Horizontal type. Distribution Board
installed in indoor dry locations shall conform to IP-42.Distribution Board installed in outdoor &
wet locations shall conform to IP- 65.

Miniature Circuit Breakers for lighting circuits shall be of "C" series. All miniature circuit breakers
shall be of not less than 10 KA rated rupturing capacity.

Distribution Board shall be provided with isolator or MCB and/or Residual Current Circuit Breaker
as mentioned in drawings and BOQ. Residual Current Circuit Breaker shall be current operated
type and of minimum 30mA sensitivity unless otherwise stated. RCCB shall be mounted within
distribution board box for single phase distribution board while in three phase distribution board
RCCB shall be either mounted within distribution board box or in a separate MS box below
distribution board. Width and depth of RCCB box shall be same as that of distribution board box
and of same finish. Height of RCCB box shall be sufficient to accomodate RCCB & termination of
incoming & outgoing wires. Distribution board box, isolator, MCB'S used shall be of one/same
manufacturer. Standard size manufactured by approved manufacturer shall be used. In case size
specified in BOQ is not standard size of manufacturer, in that case next standard size distribution
board box shall be used with incoming & outgoing MCB as specified in BOQ. Additional
cutout/space for outgoing MCB shall be plugged with blank plates. No extra cost shall be paid for
using bigger/higher size distribution board box and blank plates.

-0-0-0-
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CONDUIT AND WIRING SYSTEM

General

Conduit & wiring of light points, fan points, light plug points, power points (general & for
equipment wiring), indoor AC unit / FCU 6A light plug points & shall be in general shall be carried out
in concealed / recess / surface system with PVC conduit & accessories.

Conduiting of telephone, data networking & CCTV, access control points conduiting shall be
carried out in with PVC conduit & accessories and shall in general carried out in concealed/ recess/
surface conduit system. Fish wire shall be provided in all conduits provided for telephone & data
networking to facilitate drawing of wires.

Wiring for FDA system shall be carried out with Fire Survival cables.

Conduiting for submain wiring shall be carried out in PVC conduit with junction boxes to facilitate
drawing of submain wiring.

Conduiting works may be carried out on surface . Conduits shall be fixed directly to soffit of slab / wall
and / or fixed on purposed made suspender/ supports as per the direction of Engineer — in — charge. Cost
of purpose made suspenders / supports, saddles etc. shall deemed to be included in the quoted rates of
the point wiring / conduiting items.

All conduiting works in walls shall be carried out in recessed / concealed in wall.

Wiring of light circuit (namely light point, fan point & light plug point) shall be in separate conduit than
wiring for power points.

Separate conduiting shall be provided for lighting point, power points, telephone points, CCTV point,
Data Networking, access control etc. wiring for normal & UPS supply shall be in separate conduit etc.
Low voltage conduits shall in general kept way at least 300mm for electrical wiring conduits.

PVC CONDUIT

Conduits shall be heavy gauge rigid PVC of minimum thickness of 2mm. Conduits shall be ISI
marked confirming to IS : 9537 (Part-3)-1983. All conduit and conduit accessories shall be of PVC.
Conduits shall be joined together by vinyle type cement / solvents. Minimum size of conduit shall be
25mm dia. Conduit shall be fixed on ceiling or wall. All conduits shall be concealed in wall ceiling
etc. or fixed on surface of wall with clamps at regular interval as called for elsewhere. For termination
of PVC conduits into switch outlet boxes, PVC female adopters shall be used. Wherever conduit run
exceeds 10 metre, circular junction boxes shall be provided to facilitate pulling & inspection of wires.
Inspection boxes shall be suitable located in co-ordination with the Engineer-in-charge. Conduits shall
be bend using suitable size springs. Long radius bends shall be provided. Heating shall not be used to
bend the conduits. Size of conduit shall depend upon number and size of wires to be drawn.

M.S. CONDUIT

All conduit pipes shall be of approved gauge (not less than 16 SWG for conduits of sizes up to
32mm diameter and not less than 14 SWG for conduit of size above 32mm diameter) solid drawn or
reamed by welding finished with stove enameled surface. All conduit accessories shall be of
threaded type and under no circumstances pin grip type accessories shall be used. The maximum
number of PVC insulated 650/1100 volts grade copper conductor cable that can be drawn in conduit
of various sizes shall be as per IS code. No steel conduit less than 25mm in diameter shall be used.
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CONDUIT JOINTS

Conduit pipes shall be joined by means of threaded couplers, and threaded accessories only. In long
distance straight run of conduits, inspection type couplers at reasonable intervals shall be provided
or running threads with couplers and jamnuts shall be provided. In the later case the bare threaded
portion shall be treated with anti-corrosive preservative. Threads on conduit pipes in all cases shall
be between 13mm to 19mm long sufficient to accomodate pipes to full threaded portion of couplers
or accessories. Cut ends of conduit pipe shall have neither sharp edges nor any burrs left to avoid
damage to the insulation of conductor while pulling them through such pipes.

Wherever conduit passes a building expansion joint, galvanised flexible mettallic conduit shall be
provided for connecting rigid M.S. Conduit in either slab.

PROTECTION AGAINST CONDENSATION.

The layout of conduit should be such that any condensation or sweating inside the conduit is drained
out. Suitable precaution should also be taken to prevent entry of insects inside the conduit.

PROTECTION OF CONDUIT AGAINST RUST

The outer surface of conduit including all bends, unions, tees, junction boxes etc forming part of
conduit system shall be adequately protected against rust when such system is exposed to weather
by being painted with two coats of oxide paint applied before they are fixed. In all cases, no bare
threaded portion of conduit pipe shall be allowed. Unless such bare thread portion of conduit is
treated with anticorrosive preservative or covered with approved plastic compound.

PAINTING OF CONDUIT AND ACCESSORIES

After installation, all accessible surface of conduit pipes, fittings, switch and regulator boxes etc.
shall be painted with two coats of approved enamelled paint or aluminium paint as required to
match the finish of surrounding wall, trusses etc.

FIXING OF CONDUITS
SURFACE CONDUIT

Conduit pipes shall be fixed by heavy gauge saddles, secured to suitable rawl plugs or other
approved plugs with screws in an approved manner at an interval of not more than one metre but on
either side of the couplers or bends or similar fittings, saddles shall be fixed at a distance of 30cm
from the centre of such fittings. The saddles should not be less than 24 gauges for conduits upto
25mm dia and not less than 20 gauge for larger diameter conduits. The corresponding widths shall
be 19mm & 25mm. Where conduit pipes are to be laid along the trusses, steel joint etc. the same
shall be secured by means of special clamps made of MS. Where as it is not possible to drill holes in
the trusses members suitable clamps with bolts and nuts shall be used. All fixing arrangement like
saddles, special purpose clamps, nuts, bolts etc. shall deemed to be included in quoted rates of
conduit. Conduits above false ceiling shall be fixed on purposed made suspension / supporting
arrangement and duly saddled to supports and cost of the suspenders / supports deemed to be
included in the quoted rates.

For 25mm diameter conduit width of clip shall be 19mm and of 20 SWG. For conduit of 32mm and
above, width of clip shall be 25mm and of 18 SWG.

Where conduit pipes are to be laid above false ceiling, conduit pipes shall not be clamp to false
ceiling framework. Conduits shall be either fixed to soffit of slab / wall or suspended with suitable
supports from the soffit of slab. For conduit pipe run along with wall, the conduit pipe shall be
clamped to wall above false ceiling in uniform pattern with special clamps if required to be
approved by the Engineer-In-Charge at site.
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RECESS / CONCEALED CONDUIT

The chase in the wall shall be neatly made and of ample dimensions to permit the conduit to be
fixed in the manner desired. In the case of building under construction, conduit shall be buried in
the wall before plastering and shall be finished neatly after erection of conduit. Incase of exposed
brick/rubble masonry work, special care shall be taken to fix the conduit and accessories in position
along with the building work. Entire work of chasing the wall, fixing the conduit in chases, and
during the conduit in mortar before plastering shall form part of point wiring work. (For chase
cutting-chase cutting machine shall be used and no manual cutting shall be allowed).

The conduit pipe shall be fixed by means of stapples or by means of saddles not more than 60cm
apart or by any other approved means of fixing. Fixing of standard bends and elbows shall be
avoided as far as practicable and all curves maintained by bending the conduit pipe itself with the
long radius, which shall permit easy drawing in of conductors. All threaded joint of conduit pipe
shall treated with some approved preservative compound to secure protection against rust. Suitable
inspection boxes to the barest minimum requirements shall be provided to permit periodical
inspection and to facilitate replacement of wires, if necessary. These shall be mounted flush with
the wall. Suitable ventilating holes shall be provided in the inspection box covers. Wherever the
length of conduit run is more than 10 metres, then circular junction box shall be provided to
facilitate pulling of wires.

CONDUITING FLOOR

Conduiting works in general shall not be carried in flooring (floor finish). However in case
conduiting works is carried in floor, then conduit shall be of mild steel. Conduits shall be fixed on
top of RCC slab prior for floor finishing.

ERECTION AND EARTHING OF CONDUITS:-

The conduit of each circuit or section shall be completed before conductors are drawn in. The entire
system of conduit after erection shall be tested for mechanical and electrical continuity throughout
and permanently connected to earth conforming to the requirement by means of special approved
type of earthing clamp effectively fastened to conduit pipe in a workmen like manner for a perfect
continuity between the earth and conduit. Gas, water pipe shall not be used as earth medium.

LIGHT & POWER ACCESSORIES :-
GENERAL

All light & power accessories shall be of modular range of plate switch type and shall be of one
manufacturer (brand) and type. Boxes for switch & outlet (light & power accessories) shall be of
specific manufacture standard design.

LIGHT SWITCHES

All switches for control of light shall be of 6Amp unless otherwise stated. All switches shall be
modular range of plate switch type. The switches shall be rocker mechanism type with silver
contact. All switches shall be of white finish.

6/16 AMP SWITCH SOCKET OUTLET

Switch socket outlet on lighting circuit shall be of 3 pin 6Amp outlet shall have safety shutters. The
switch shall be of rocker mechanism type with silver contact. Socket outlet shall be shutter type and
of modular range of plate type and having white finish. Switch and socket outlet shall be mounted
on a suitable size GI box with suitable size modular cover plate.

Switch socket outlet on power circuit shall be of 6 pin 16/6 Amp outlet (Universal Socket) shall
have safety shutters. The switch shall be of rocker mechanism type with silver contacts. Socket
outlet shall be shutter type and of modular range of plate type and having white finish. Switch and
socket outlet shall be mounted on a suitable size G.I. box with suitable size modular cover plate.

TV COAXIAL OUTLET
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TV outlet shall be provided with modular range of cover plate, box and coaxial outlet. Cover plate
shall match in shape & finish with other light and power accessories.

TELEPHONE OUTLET

Each Telephone outlet location shall be provided with 1 No. telephone Jack type outlet (RJ 45).
The telephone outlet shall be of modular range of plate switch type and shall be mounted on a
suitable size G.I. box with modular range cover plate.

WIRING

All PVC insulated copper conductor multi-stranded wires (FRLS Type) shall conform to
relevant IS Codes. Cable conductor size and material shall be as specified in BOQ.

All internal wiring shall be carried out with PVC insulated wires of 650/1100 volts grade.
The circuit wiring for points shall be carried out in looping in system and no joint shall be
allowed in the length of the conductors. Circuit wiring shall be laid in separate conduit
originating from distribution board to switch board for light/fan. A light/fan switchboard may
have more than one circuit but shall have to be of same phase. Looping circuit wiring shall be
drawn in same conduit as for point wiring. Each circuit shall have a separate neutral wire.
Neutral looping shall be carried out from point to point or in light/fan switchboards. A separate
PVC insulated copper conductor earthwire shall be provided alongwith circuit wiring for each
circuit. For point wiring red colour wire shall be used for phase and black colour wire for
neutral. Circuit wiring shall be carried out with red, yellow or blue colour PVC insulated wire
for RYB phase wire respectively and black colour PVC insulated wire for the neutral wires.
copper wire shall be used as earth continuity conductor and shall be drawn alongwith other
wires. No wire shall be drawn into any conduit until all work of any nature, that may cause
injury to wire is completed. Care shall be taken in pulling the wires so that no damage occurs
to the insulation of the wire.

Before the wires are drawn into the conduit, the conduits shall be throughly cleaned of moisture,
dust and dirt. Drawing & jointing of copper conductor wires & cables shall be as per CPWD
specifications.

JOINTS

All joints shall be made at main switches, distribution board socket and switch boxes only. No
joint shall be made in conduits & junction boxes. Conductors shall be continuous from outlet to
outlet.

SUB MAINS

Submain wiring shall be carried out with PVC Insulated Copper conductor multi-
stranded wires/cables (FRLS Type) in suitable PVVC conduit for final distribution board.

Sub-main cable where called for shall be of the rated capacity and approved make. Every
sub-main shall be drawn into an independent adequate size conduit. Adequate size draw boxes
shall be provided at convenient locations to facilitate easy drawings of the sub-main cables.
Cost of junction box/drawn box is deemed to be included in the rates of submain wiring. An
independent earth wire of proper rating shall be provided for every sub-main. Single phase
submain shall have single earth wire whereas three phase submain shall be provided with two
earth wire. Earth wire for sub-main wiring shall also be PVC insulated copper conductor for
suitable size / capacity and shall be draw alongwith phase & neutral wired in the same conduit

Where sub-mains cables are connected to the switchgear, sufficient extra lengths of submain
and mains cable shall be provided to facilitate easy connections and maintenance. For

termination of cables criping type cable socket/lugs shall be provided. Same colour code as for
circuit wiring shall be followed.

LOAD BALANCING

Balancing of circuits in three phase installation shall be planned before the commencement of
wiring and shall be strictly adhered to.
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411 COLOUR CODE FOR CIRCUIT & SUBMAIN WIRING

Colour code for circuit & submain wiring installation shall be Red, Yellow, Blue for three
phases. Black for neutral and yellow/ green or green only for earth incase of insulated earth
wire.

412 CLASSIFICATION OF POINTS

General
4.12.1 Classification and measurement of Point wiring shall be as follows:

4.12.2 Conduiting & wiring from switch to First light point including circuit & earth wiring from DB to
switch, Switch, Cover plate and Box shall be classified as “One light point (First point) controlled by
one number 6 Amp one way / two way switch”.

4.12.3 Conduiting & wiring from First light point to next light point to be controlled by same switch in same
circuit shall be classified as “Looping Light Points™.

4.12.4 General-purpose power point, “Two power point may be wired on one circuit. From distribution board
upto first power outlet point shall be measured as * First Point”. Wiring for 2" Power outlet on same
circuit (wiring from first point to 2™ power point) shall be measured as second power point.

4125 Maximum of four outlet for computer point (each outlet for computer shall have 2 Nos. 6Amp socket
controlled by 1 No. 6Amp Switch) shall be wired with 2.5 sqmm. Till Ist Point & subsequent LOOPING
points with 1.5 Sq. mm single core multistrand copper conductor PVVC wires / cables

413 CONDUCTOR SIZE

Wiring shall be carried out with following sizes of PVC insulated multi-stranded single core
copper conductor wire/cable.

i). Light point. - 1.5 Sg.mm
ii). Plug Point (5 A Switch. Socket. outlet) - 1.5 Sg.mm
iii). Circuit Wiring for Light Points - 1.5 Sg.mm
iv). Computer outlet Point on each work station- Ist Point - 2.5 Sg.mm
v). Computer Point on each workstation (Looping point) - 1.5 Sg.mm
vi). General Power Point (15A S.S. outlet)-First Point - 4.0 Sq.mm
vii). General Power Point (15A S.S. outlet)-Second Point - 2.5 Sg.mm

Maximum number of PVC insulated 650/1100 V grade
aluminium/copper conductor cable conforming to IS : 694 — 1990,
that can be drawn into rigid PVC/MS conduit

Norgégﬁloﬁgf > 20mm 25mm 32mm 38mm 51mm 64mm
Area of conductor
In Sg.mm s|B| s | B|s|B|s|B|s|B| s | B
1 2 | 3| 4 5 6 7 | 8|9 |10|11] 12 | 13
1.50 5 4|10 | 8 |18 |12 -|-1]-1]-]- ]
2.50 5 | 3| 8 6 | 12 |10 | - | -|-1]-1] - ]
4 3 2| 6 5 | 10| 8 | - | - | -1]-1] - ]
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6 2 | - | 5 4 8 720 R S S I .
10 2 | - | 4 3 6 5 | 8|6 | - -

16 - -] 2 2 3 3 | 6|5 |10 7| 12 8
25 - -] - - 3 2 | 5| 3|86 9 7
35 - - - - - 3 2 6 5 8 6
50 S - - - - |5 ]3| 6 5
70 - - - - - - - - 4 | 3 5 4

NOTE :

1. The above table shows the maximum capacity of conduits for a simultaneous drawing in of cables.

2. The columns headed ‘S' apply to runs of conduits which have distance not exceeding 4.25m between
draw in boxes and which do not deflect from the straight by an angle of more than 15 degrees. The
columns headed "B’ apply to runs of conduit which deflect from the straight by an angle of more than
15 degrees.

3. Conduit sizes are the nominal external diameters.

-0-0-0-
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L.T CABLES
GENERAL

L.T. Cables shall be supplied, inspected, laid tested and commissioned in accordance with drawings,
specifications, relevant Indian Standards specifications and cable manufacturer’s instructions. The
cable shall be delivered at site in original drums with manufacturer’s name clearly written on the
drums. The recommendations of the cable manufacturer with regard to jointing and sealing shall be
strictly followed.

MATERIALS

The L.T. Power cables shall be XLPE insulated PVC sheathed type aluminium conductor armoured
cable conforming to IS : 7098 : 1988 (Part-I) with upto date ammendments where as control cable
shall be XLPE insulated and PVC sheathed copper conductor armoured/ unarmoured cable
conforming to 1S:7098 (Part-I) 1988.

INSTALLATION OF CABLES

Cables shall be laid directly in ground, pipes, masonry ducts, on cable tray, surface of wall/ceiling
etc. as indicated on drawings and/or as per the direction of Engineer-In-Charge. Cable laying shall
be carried out as per CPWD specifications.

INSPECTION
All cables shall be inspected at site and checked for any damage during transit.
JOINTS IN CABLES

The Contractor shall take care to see that the cables received at site are apportioned to various
locations in such a manner as to ensure maximum utilisation and avoiding of cable joints. This
apportioning shall be got approved from Engineer-In-Charge before the cables are cut to lengths.

LAYING CABLES IN GROUND

Cables shall be laid by skilled experienced workmen using adequate rollers to minimize stretching
of the cables. The cable drums shall be placed on jacks before unwinding the cable. With great care
it shall be unrolled on over wooden rollers placed in trenches at intervals not exceeding 2 metres.
Cables shall be laid at depth of 0.75 metres below ground level. A cushion of sand total of 250mm
shall be provided both above and below the cable, joint boxes and other accessories. Cable shall not
be laid in the same trench or along side a water main.

The cable shall be laid in excavated trench over 80mm layer of sand cushion. The relative position
of the cables, laid in the same trench shall preserved. At all changes in direction in horizontal and
vertical planes, the cables shall be bent smooth with a radius of bent not less than 12 times the
diameter of cables. Minimum 3 metre long loop shall be provided at both end of cable.

Distinguishing marks may be made on the cable ends for identifications of phases. Insulation tapes
of appropriate voltage and in red, yellow and blue colours shall be wrapped just below the sockets
for phase identifications.

PROTECTION OF CABLES

The cables shall be protected by bricks laid on the top layer of the sand for the full length of
underground cable. Where more than one cables is laid in the same trench, the bricks shall cover all
the cables and shall project a minimum of approximately 80mm on either side of the cables. Cable
under road crossings and any other places subject to heavy traffic, shall be protected by running
them through Hume Pipes of suitable size.

EXCAVATION & BACK FILL

All excavation and back fill required for the installation of the cables shall be carried out by the
Contractor in accordance with the drawings and requirements laid down elsewhere. Trenches shall
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be dug true to line and grades. Back fill for trenches shall be filled in layer not exceeding 150mm.
Each layer shall be properly rammed and consolidated before laying the next layer.

The Contractor shall restore all surface, roadways, side walks, kerbs wall or the works cut by
excavation to their original condition to the satisfaction of the Engineer-In-Charge.

LAYING OF CABLES ON CABLE TRAY/SURFACE OF WALL/CEILING

Cable shall be laid on perforated M.S. Cable tray. Cables shall be properly dressed before cable
ties/clamps are fixed. Wherever cable tray is not proposed, cables shall be fixed on surface of wall
or ceiling slab by suitable MS clamps/ saddles. Care shall be taken to avoid crossing of cable.

CABLES ON HANGERS OR RACKS

The Contractor shall provide and install all iron hangers racks or racks with die cast cleats with all
fixings, rag bolts or girder clamps or other specialist fixing as required.

Where hangers or racks are to be fixed to wall sides, ceiling and other concrete structures, the
Contractor shall be responsible for cutting away, fixing and grouting in rag bolts and making good.

The hangers or racks shall be designed to leave at least 25mm clearance between the cables and the
face to which it is fixed. Multiple hangers shall have two or more fixing holes. All cables shall be
saddled at not more than 150mm centres. These shall be designed to keep provision of some spare
capacity for future development.

CABLES TAGS

Cable tags shall be made out of 2mm thick aluminium sheets, each tag 1-1/2 inch in dia with one
hole of 2.5mm dia, 6mm below the periphery. Cable designations are to be punched with
letter/number punches and the tags are to be tied inside the panels beyond the glanding as well as
below the glands at cable entries. Trays tags are to be tied at all bends. On straight lengths, tags
shall be provided at every 5 metres.

TESTING OF CABLES

Prior to installation, burying of cables, following tests shall be carried out. Insulation test between
phases, phase & neutral, phase & earth for each length of cable.

a. Before laying.
b.  After laying.
c.  After jointing.

On completion of cable laying work, the following tests shall be conducted in the presence of the
Engineer-In-Charge.

a. Insulation Resistance Test (Sectional and overall).
b.  Continuity Resistance Test.
C. Earth Test.

All tests shall be carried out in accordance with relevant Indian Standard code of practice and Indian
Electricity Rules. The Contractor shall provide necessary instruments, equipments and labour for
conducting the above tests & shall bear all expenses of conducting such tests.

-0-0-0-
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CABLE TRAY
PERFORATED TYPE CABLE TRAY

The cable tray shall be fabricated out of slotted/perforated MS sheets as channel sections, single or
double bended. The channel sections shall be supplied in convenient lengths and assembled at site
to the desired lengths. These may be galvanised or painted as specified.

Typically, the dimensions, fabrication details etc. are shown in CPWD General Specification for
Electrical Works Part-11-External: 1994.

The jointing between the sections shall be made with coupler plates of the same material and
thickness as the channel section. Two coupler plates, each of minimum 200mm length, shall be
bolted on each of the two sides of the channel section with 8mm dia round headed bolts, nuts and
washers. In order to maintain proper earth continuity bond, the paint on the contact surface between
the coupler plates and cable tray shall be scraped and removed before the installation.

The maximum permissible uniformly distributed load for various sizes of cable trays and for
different supported span are as per Table-1V of CPWD General Specifications of Electrical Works
Part I1(External) : 1994 . The sizes shall be specified considering the same.

Factory fabricated bends, reducers, tee/cross junctions, etc. shall be provided as per good
engineering practice. (Details are typically shown in figure-3) of CPWD General Specifications of
Electrical Work Part-11 — 1994. The radius of bends, junctions etc. shall not be less than the
minimum permissible radius of bending of the largest size of cable to be carried by the cable tray.

The entire tray (except in the case of galvanised type) and the suspenders shall be painted with two
coats of red oxide primer paint after removing the dirt and rust, and finished with two coats of
spray paint of approved make synthetic enamel paint.

LADDER TYPE CABLE TRAY

Ladder type cable tray shall be fabricated out of double bended channel section longitudinal
members with single bended channel section rungs of cross members welded to the base of the
longitudinal members at a centre to centre spacing of 250mm. The channel sections shall be
supplied in convenient lengths and assembled at side to the desired lengths. These may be
galvanised or painted to the desired lengths. Alternatively, where specified, the cable tray may be
fabricated by two angle irons of 50mm x 50mm x 6mm as two longitudinal members, with crosses
bracings between them by 50mm x 5mm flats welded/bolted to the angles at 1 m spacing.

Typically, the dimensions, fabrication details etc. are shown in CPWD General Specification for
Electrical Works - Part Il -External, 1994.

The jointing between the sections shall be made with coupler plates of the same material and
thickness as the channel section. Two coupler plates, each of minimum 200mm length, shall be
bolted on each of the two sides of the channel section with 8mm dia round headed bolts, nuts and
washers. In order to maintain proper earth continuity bond, the paint on the contact surfaces
between the coupler plates and cable tray shall be scraped and removed before the installation.

The maximum permissible uniformly distributed load for various sizes of cables trays and for
different supported span are as per CPWD General Specification of Electrical Work Part 11 -1994.
The sizes shall be specified considering the same.

The width of the cable tray shall be chosen so as to accommodate all the cable in one tier, plus 30 to
50% additional width for future expansion. This additional width shall be minimum 100mm. The
overall width of one cable tray shall be limited to 900mm.

Factory fabricated bends, reducers, tee/cross junctions, etc. shall be provided as per good
engineering practice. Details are typically shown in figure 3 of CPWD General Specification of
Electrical Work Part-11-External, 1994. The radius of bends, junctions etc. shall not be less than the
minimum permissible radius of bending of the largest size of cable to be carried by the cable tray.
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The entire tray (except in the case of galvanised type) and the suspenders shall be painted with two
coats of red oxide primer paint after removing the dirt and rust, and finished with two coats of spray
paint of approved make synthetic enamel paint.

The cable tray shall be bonded to the earth Terminal of the switch bonds at both ends.

The cable trays shall be measured on unit length basis, along the center line of the cable tray,
including bends, reducers, tees, cross joints, etc, and paid for accordingly.

The cable tray shall be suspended from the ceiling slab with the help of 10mm dia MS rounds or
25mm x 5mm flats at specified spacing as per of CPWD General Specification of Electrical Work
Part Il —External, 1994. Flat type suspenders may be used for channels upto 450mm width bolted to
cable trays. Round suspenders shall be threaded and bolted to the cable trays or to independent
support angles 50mm x 50mm x 5mm at the bottom end as specified. These shall be grouted to the
ceiling slab at the other end through an effective means, as approved by the Engineer, to take the
weight of the cable tray with the cables.

-0-0-0-
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INSTALLATION OF LIGHT FIXTURES
SUPPORTS AND FIXINGS

Where Linear LED fluorescent luminaires 1200 mm or more in length are supported directly by the
conduit system they shall be fixed to two circular conduit boxes both of which shall form an integral
part of the conduit system.

Where the weight of the luminaire is supported by a conduit box or cable trunking the fixing of the
conduit box or trunking shall be adequate for the purpose and approved by Architect/Consultant.

Support of luminaires from cable trunking shall be by means of appropriate clamps or brackets.

Luminaires mounted on or recessed into suspended ceilings shall not be support on the false ceiling
unless specifically shown and approved.

For wall mounted luminaires, the mounting height specified on drawings shall be above finished floor
level measured to the centre of the conduit box, unless otherwise indicated.

WIRING CONNECTIONS

Where luminaires, other than those are fixed direct to circular boxes or supported by pendants or
chains,the final circuit wiring shall terminate at a terminal block in the conduit box.

Where luminaires having fluorescent tubes are fixed direct to circular conduit boxes, the final circuit
wiring may be terminated within the Inuinaire unless otherwise indicated. The wiring shall enter each
luminaire at the conduit entry nearest to the terminal block and where the loop - in wiring system is
used leave by same entry wiring shall not pass through a luminaire.

Where luminaires are mounted on or recessed into a suspended ceiling connection shall be by flexible
cord from a plug in ceiling rose shall be located not more than 500 mm from the access panel in the
ceiling and shall be firmly supported, unless otherwise approved by the consultant.

Cables and flexible cords for final connections to luminaires shall be suitable for the operating
temperature of the luminaire. Flexible cords for chain suspensions, if any shall have a white sheath
unless otherwise indicated.

The size of final connection cables or flexible cords shall be as indicated.

Cables and cords passing close to ballast within a luminaire shall be suitable for the operating
temperature of the ballast. Heat resistant sleeves shall be provided.

A protective conductor shall connect the earthing terminal or earthing contact of each luminaire to an
earthing terminal incorporated in the adjacent conduit box. Where the final connection is by flexible
cord the protective conductor shall form part of the cord.

Where luminaires are recessed in the false ceiling, luminaires shall be suspended with MS conduit
with ball & socket arrangement, checknut etc. Suspension arrangement shall be fixed to steel/RCC
structure with suitable purpose made clamps etc. (Cost of suspension arrangement is deemed to be
included in the rate of installation/erection of luminaires). Contractor shall submit the shop drawing
for proposed suspension arrangement of various types of light fixtures in various type of ceiling and
shall obtain necessary approval from the Engineer-in-Charge.

The light fixtures and fans shall be assembled and installed in position complete and ready for
service in accordance with the detailed drawings, manufacturer's instructions and to the satisfaction of
the Engineer - In - Charge. Fixtures shall be suspended true to alignment plumb level and capable of
resisting all lateral and vertical forces and shall be fixed as required. All ceiling fans shall be provided
with suspension arrangement in the concrete slab/roof members. It shall be the duty of the contractor
to make these provisions at the appropriate stag & locations shown on the drawings. Fan box with MS
hook shall be as per CPWD specifications. Suspended type fluorescent light fixture shall be fixed to
circular junction box with a metallic ball and socket arrangement. Light fixture in general shall be
directly fixed to ceiling slab with rawl plugs. All switch and outlet boxes shall be bonded to earth
through connector blocks. MS pipe shall be fixed with suitable fixing accessories and metal continuity
shall be maintained.
-0-0-0-
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FIRE DETECTION AND ALARM SYSTEM

PHOTO ELECTRIC TYPE SMOKE DETECTORS (CONVENTIONAL TYPE)

GENERAL

The Photo Electric type Smoke Detectors shall be capable of sensing fire in the smoldering or
the incipient stage. Smoke Detectors shall be sensitive to products of combustion of all
materials like wood, paper, rubber, natural and synthetic fibers, plastic and common liquid
hydrocarbons in accordance with the sensitivity requirements

DESIGN DESCRIPTION

@). The system shall be provided with Conventional smoke Detectors with integration
with existing Addressable Fire alarm panel.

(b). Cabling shall be with 2C,1.5sq mm Fire Survival unarmoured cable.
(©). Addressable Manual Call Point, Hooters, Public address speakers.

(d). System shall be integrated with existing Addressable fire alarm & Public Address
system with existing addressable loop through control module

SWITCH (OUTPUT MODULE) MONITOR MODULE

The switches shall be addressable and commandable units controlled from the fire alarm panel
that shall automatically energies circuits to disable electrical circuits for AHUs or power
supply etc.

The contractor shall take note of relevant clauses given above. Contractor shall be required to
specifically inform the Owner about what facilities that shall require from the Owner or the air
conditioning agency working at site for tripping off the AHUs.

The switch shall also be used to operate a group of strobes or a group of electronic speakers
through the use of a power supply unit, or shall operate a magnetically operated door closing
device by de magnetizing the metal.

DUCT CASTING UNIT

(@)

(b)

(©)

(d)

(€)
)
(9)
(h)

The duct casting Units are to be directly installed in the air conditioning ducts for detecting any
hazardous quantity of products of combustion being carried through the ducts.

The complete unit shall consist of aluminium or poly carbonate housing to accommodate a
ionization or optical detector with plug — in facility and sampling tubes, one for air inlet and
the other as the air outlet.

The inlet tube shall extend into and across the duct width (from 0.5 metre to 3.0 metre), the
outlet tube shall be of fixed length of 7.5 cm length.

When the AHU blower fans shall operate a continuous cross sectional sampling of air from the
duct shall flow through the housing containing the detector. The outlet tube shall return the
sampled air into the duct.

The functional requirements of the duct casting unit shall be :
Uniform Sensitivity — irrespective of air velocity — upto 20 metres per second.
It shall functional on the venturi principale, with aluminium venturi tubes.

The Duct Casting Unit shall be compact, easy to install and with the facility to dismantle the
cover or detector for maintenance purpose.
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(i) The housing shall be mounted outside the duct, the probe tubes shall be inserted through the
duct by cutting precision sized holes into it and sealed with rubber gaskets.

(1) The Duct Casting Unit shall be UL approved. No indigenous duct unit shall be accepted.
8.5 CABLES AND WIRES

Loop cabling shall be with 2 Core 1.5 Sg.mm. Armoured Fire survival cable.

-0-0-0-
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DATA NETWORKING SYSTEM

SCOPE

This document defines the cabling system and subsystem components to include cable, termination
hardware, supporting hardware, and miscellany required to supply, and to install a complete cabling
infrastructure supporting voice and video. The intent of this section is to provide pertinent
information to allow the vendor to bid the labor, supervision, tooling, materials, and miscellaneous
installation hardware and consumables to install a complete system. However, it is the responsibility
of the vendor to propose any, and, all items required for a complete system whether or not it is
identified in the specification, drawings and bill of materials attached to this specification.

APPLICABLE DOCUMENTS:
REFERENCE STANDARDS

Design, manufacture, test, and install data distribution systems per manufacturer’s requirements and
in accordance with NFPA 70 (National Electric Code), state codes, local codes, requirements of
authorities having jurisdiction, and particularly the following ANSI/TIA/EIA Standards.

1) This Technical Specification and Associated Drawings

2) ANSI/TIA/EIA/568-C.1, Commercial Building Telecommunications Cabling Standard —
2009

3) ANSI/TIA/EIA 568-C.2, Copper Cabling Components Standard
4) ANSI/TIA/EIA 568-C.3, Optical Fiber Cabling Components Standard

5) ANSI/TIA/EIA-569-B, Commercial Building Standard for Telecommunications Pathways
and Spaces

6) ANSI/TIA/EIA-606-A, Administration Standard for the Telecommunications Infrastructure of
Commercial Buildings

7) ANSI/J-STD-607-A, Commercial Building Grounding (Earthing) and Bonding Requirements
for Telecommunications

8) Building Industries Consulting Services International (BICSI) Telecommunications
Distribution Methods Manual (TDMM)

9) ANSI/TIA-942, Telecommunications Infrastructure Standard for Data Centers

The Contractor is responsible to determine and adhere to the most recent edition of these standards when
developing their responses

S. Minimum Specifications / Functionalities / Make, OEM | Meets Spec | Deviations, if
No. Capabilities Model/ OEM [Y/N] any
Part No.
UTP Cable, TIA-568C.2, Category-6 , IEC-
I. | 60332-1/UL 1666 (305 Mtrs./1000 feet per
Box)
1 | Minimum Specifications
11 Shall be of 4 twisted pairs of 23 AWG solid
" | conductors
19 Shall support network line speeds up to 1
' gigabits per second.
Shall be 4-pair Unshielded twisted pair with a
1.3 | cross filler/ isolator (+), meeting Category 6

tested to 250 MHz or more as per TIA-568C.2.
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Should comply with all of the performance
requirements for current and proposed
applications such as Gigabit Ethernet, 100BASE-
TX, token ring, 155 Mbps ATM, 100 Mbps TP-
PMD, ISDN, analog (broadband, baseband) and
digital video and analog and digital (\VVolP) voice.

15

Shall be Fire-Retardant, Low-Smoke & Zero-
Halogen as per IEC 60332-1, IEC 61034-2 &
IEC 60754-1 respectively

1.6

Shall be supplied in Reel of 305 Meters/ 1000
feet packed in Boxes

PCB based Information OQutlet (1/0) RJ45,
TIA-568C  Category-6, Termination  of
Catergory-6 UTP Cable, UL listed

Minimum Specifications

11

Shall conform to Category-6 as per the EIA/TIA-
568C.2

1.2

Shall support network line speeds up to 1 Gbps

No

Minimum Specifications / Functionalities /
Capabilities

Make, OEM
Model/ OEM
Part No.

Meets Spec
[Y/N]

Deviations, if
any

1.3

Shall have RJ-45 type connector with strain
relief for securing IDC contacts from external
forces. Shall have a feature to maintain the bend
radius of the cable while entering the jack.

1.4

Shall have minimum durability of 750 mating
cycles and 200 termination cycles

1.5

Shall Snap into standard faceplates, surface-
mount boxes, consolidation point boxes, and
Modular Panels

1.6

Shall be mountable either at 90 degrees (straight)
or 45 degrees (angled) in any faceplate.

1.7

Shall be certified by independent labs like
ETL/GHMT for compliance to EIA/TIA-568C.2,
(Report required)

1.8

Shall be RoHS Compliant

1.9

Shall have minimum 20-Year Extended Product
Warranty and system warranty

UTP Jack Panel UL listed, Unloaded with 24
nos. UTP ports for PCB based 10 Jacks
(RJ45, TIA-568C Category-6, Installation and
Termination of all 24 nos. Catergory-6 UTP
Cable

Minimum Specifications

11

Shall be unloaded with individually replaceable
24 nos. Category-6 1/0O Jacks complying with
TIA-568.C.2

1.2

Shall be 19” rack mountable and of 1U height &
complete with all mounting accessories, UL
listed

1.3

Shall have labels for identification of ports

14

Should have integrated bonding bar for
grounding individual jacks

1.5

Shall be RoHS Compliant
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Shall have minimum 25-Year Extended Product
Warranty and System Warranty

1.7

Shall be having a 6 port module construction for
better cable dressing at the rear

1.8

Shall have Comprehensive port numbering on
front

1.9

Shall be suitable for loading unshielded &
shielded jacks for different category systems
(CAT 6 & CAT 6A)

Shall be certified by independent labs like

1.10 ETL/UL etc.
IV. | Faceplate Dual Port (Work Area End)
1 | Minimum Specifications
Shall be Dual Port (RJ45), UK Style rectangular
1.1 | plate, dimension as per commercially available
modular office furniture.
1.2 | Material should be ABS UL 94 V-0
S. Minimum Specifications / Functionalities / Make, OEM | Meets Spec | Deviations, if
No Capabilities Model/ OEM [Y/N] any
Part No.
13 Shall be supplied with Gang Box of the same
' size by System Integrator or OEM.
14 Shall have Write on labels in transparent plastic
" | window along with the plate
15 Shall be able to support variety of jacks — UTP
' and STP information outlets
V. | Faceplate Single Port (Work Area End)
1 | Minimum Specifications
Shall be Single Port (RJ45), UK Style
1.1 | rectangular plate, dimension as per commercially
available modular office furniture.
1.2 | Material should be ABS UL 94 V-0
13 Shall be supplied with Gang Box of the same
' size by System Integrator or OEM.
Shall have Write on labels in transparent plastic
1.4 . .
window along with the plate
15 Shall be able to support variety of jacks — UTP
' and STP information outlets
Fiber Optic Cable, ISO/IEC-11801-50/125p,
V1. | OM4 Indoor/Outdoor, IEC 60332-3, IEC
61034, IEC 60754-1, Non Metallic Armour
1 Minimum Specifications
11 Shall be 50p, 6/12-core Multi mode OM4 non-
' metallic armored cable as per ISO/IEC-11801
Shall be able to meet Gigabit & 10 Gigabit
12 Ethernet performance up to 300 meters
' requirement specified by IEEE 802.3z (1000
Base-X) & IEEE 802.3ae (10G Base-X)
13 Shall be suitable for using in the building shaft
' and outdoor laying
1.4 | Shall be gel filled with loose tube construction
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15 Shall have water blocked construction to prevent
' water absorption and consequent damages
16 Optical Fibers should be in multitube/Unitube
' type of cables
1.7 | Fiber cable shall be RoHS Compliant.
18 Shall be certified third party labs for IEC 60332-
' 3, IEC 60754-1 & IEC 61034 standards.
19 The cable shall be rodent resistant and have
' Glass Reinforced Plastic armouring
Tensile load should be 2000 Newton or higher
1.10 | and crush resistance should be 3000 Newton or
higher for 6 and 12 core fiber.
Tensile load should be 6000 Newton or higher
1.11 | and crush resistance should be 4000 Newton or
higher for 24 core fiber.
Warranty

Owner seeks warranty for the installed cable plant from the OEM equipment supplier. Bidder shall ensure that
the OEM norms for supply, installation, testing and documentation as specified by the OEM supplier shall be
adhered to, provided those are in line with TIA / EIA standards and Owner requirement specifications. The
warranty shall be provided by the OEM vendor to Owner and shall be administered in India. The duration of
the warranty shall be for a minimum of 25 years and shall cover the system performance, application
assurance and the costs of the supply of components and installation.

-0-0-0-
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LIST OF APPROVED MAKES FORINTERNAL ELECTRICAL WORKS

10.

11.

Main / Sub Distribution Boards,
modification of LT Panels,
Electrical Panels etc.

Moulded Case Circuit Breaker & Air Circuit
Breakers & Contractors

Voltmeter, Ammeter, Selector Switches,
Meter Indicating Lamps, Multifunction Meter

Distribution Boards with Miniature Circuit
Breakers, RCCB & Isolator.

Power Cable 1.1 KV Grade XLPE Insulated
AL Conductor Armoured Cables (FR Type).

PVC Insulated copper conductor single core
stranded wires of 650/1100 volt grade
(FRLS Type) TV coaxial cable

Modular Type Light & Power Accessories
(Switches, Socket, TV coaxial pointetc.)
M.S. Switch Boxes

M.S. Conduit (ISI Marked).

PVC Conduit (ISI Marked).

M.S. Conduit Accessories

Cable Tray (MS)

Conquerent Control System Pvt. Ltd.
Application Control Pvt Ltd.
Control Wel Switchgear Pvt Ltd.

Schneider Electric
L&T
Legrand

Schneider Electric
HPL
Socomec

Legrand
Schneider Electric
Indo Asian

Polycab
Polycab
Rallison

Polycab
Skytone
Havells
Rallison

North-west (Styles+)
MK India (Wraparound)
Legrand (Myrius)

Indo Asian (Elvira)

BEC
AKG
NIC

BEC
Rallison
AKG

Rama
Sharma Sales Corporation

Indeana Engineering
MEM
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12.

13.

14.

15.

17.
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Cable Glands & Cable Lugs

Ceiling Fan

Light Fixtures

Fire Alarm System:

1. Conventional Smoke Detector
Alarm panel

2. Addressable Detectors & devices like
control module, monitor module sounders,
Duct Detectors, addressable sounder etc.

3. Amplifier, Speaker, Hooter

16. Data Networking

1. Cat-6 Cable,

2. Patch Panel,Data Rack

3. Wall mount / floor mounted racks

CCTV System

1. CCTV-Cameras

Slotco

Commet
Dowells
Multi

Orient
Usha
Havells

Philips
Wipro
Havells

Daksh
System Sensor

Esser

Bosch
Ahuja
System Sensor

Belden

Legrand

Systimax

Amp (T.E. Connectivity)

Belden

Legrand

Systimax

Amp (T.E. Connectivity)

Schnider,
Netrack,
Amp
HCL

Honeywell
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PREAMBLE TO BILL OF QUANTITIES

The Bill of Quantities should be read with all the other sections of this tender. All the items of work
mentioned in the Bill of Quantities covered by this contract shall be carried out as per the drawings,
specifications and directions of the DEPARTMENTS and shall include the cost of all labour,
materials, tools and plants, equipments, and testing of materials, if any, with CONTRACTOR’s
testing appliance, all octroi, duties, royalties, sales tax on works contract, toll tax, taxes Green tax
ESI/PF , and CONTRACTOR s profit and overheads etc....... The GST to be indicated separately

The TENDERERS shall be deemed to have studied the drawings, specifications and details of work to
be done within the time schedule and to have acquainted himself of the conditions prevailing at site.
The quoted rates shall be applicable for all works in any section / size / shape and Design etc.

The quantities shown against the various items are only approximate. Any increase or decrease in the
guantities shall not form the basis for alteration of the rates quoted and accepted. Quantities can be
eliminated if required from tender.

In case where the specifications given in the Description of the item of work given in Bill of
Quantities are found wanting, the C.P.W.D. specifications for Electrical Works — | & 1l shall be
followed; where not specified the latest edition of relevant 1.S:732-1989 Specifications shall be
applicable. In case of any ambiguity in interpretations, the DEPARTMENTS decision shall be final
and binding.

The rates quoted for items of work shall include working in all conditions at all heights / depths
including in / under water, liquid mud, foul conditions etc. and shall also include bailing or pumping
out water from the foundations basements or any other place of construction collected from rain or
any other source whatsoever at any time, till the completion of work including all suspension period
and delays whatsoever.

The quoted rates shall include all costs for disposal of any dismantled R.C.C. / Cement concrete
rubbish or malba etc. outside the site premises in authorized dumping grounds; all form work for any
size, section, thickness, and for all heights and all depths, curing of cement concrete / R.C.C. work
and all works wherein cement is consumed. Nothing extra shall be payable on any such accounts.

The DEPARTMENT reserves the right to with draw from the scope of work and/or to order to any
other agency for any item or group of work, or to split the work between two or more sub-
CONTRACTOR’s if necessary. Such a step shall not constitute a breach of the contract.

All the items of work shall be carried out as per description given in the Bill of Quantities and as
shown in the drawings. All materials to be got approved from the DEPARTMENTS.

The point wiring rates shall deem to include the costs for supply and installation, fixing etc. of all
sundry items like, PVC Connector, Fan Box Cover, Surface / Deep Tee, Junction boxes, Hylam Sheet
Cover for junction boxes, brass screws, washer etc.

The rates quoted for point wiring / conduiting shall include laying of conduit in all places i.e. R.C.C.
slab, RCC beam, brick work, etc. including cutting of chase & repairs etc.

The rates quoted for cable tray & suspenders shall include two coats of red oxide primer paints after
dust and dirt removal and finished with two coats of spray paints of approved make and shade
synthetic enamel paint.

-0-0-0-
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AGREEMENT

AN AGREEMENT is made this ----- BETWEEN the
Indraprastha Institute of Information Technology. A State University established by Govt

Of NCT of Delhi ,and with its registered office at IlITD Campus , Okhla Phase Ill , New
Delhi 110020, which expression shall include its successor, unless repugnant to or
Excluded by the contract here of and assignees of and represented by its Registrar,
IITD the first party (hereinafter called the Authority) and by its sole
proprietor/partners/Director.of M/s = ----- and having registered
office at ------------—mrmmmmemee- (which expression shall be including his / its successor's
heirs, executors, representative and or assignees of the second party (hereinafter called
the contractor}.

WHEREAS the Authority has, under tender Notification No.

WHEREAS the contractor has submitted tender for carrying out the work as above as
per the tender document page ---- to ----- and has represented that in conformity with his
/ its obligation contained in the tender as modified by the correction slips and
corrigendum contained he / it shall carryout the same truly, faithfully and honestly.

THE SAME has been accepted by both the parties on the terms and conditions,
corrections, corrigendum contained in the tender as modified as well as the letter of
acceptance Issued party No.1 annexed here to as.

The same shall be binding on both the parties.

IN WITNESS WHEREOF, the parties have signed the deed of agreement on the date,
month and year referred to above.

Date: -----—-—-memmemmmee
At New Delhi.

Signed by

Party No.1

Party No.2

WITNESS

1. - Party No.1

2. - Party No.2
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SUMMARY SHEET
I-SIEJEIS SH. DESCRIPTION AMOUNT (in Rs)
I INTERIOR WORKS
I POINT WIRING
1 SUB WIRES AND CABLES
V. DISTRIBUTION BOARDS
\Y% LIGHT FIXTURES & FANS
Vi FIRE DETECTION & ALARM SYSTEM.
VI WIRING FOR TELEPHONE SYSTEM, DATA

NETWORKING & IP CCTV SYSTEM

TOTAL excluding GST

GST

Total including GST
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SCHEDULE OF QUANTITIES
[. INTERIOR WORKS

Delhi

Item
No.

Description

Unit

Qty.

Rate

Amount

Gypsum Partition : Provide and fixing of Gl frame on Floor and
Ceiling channel (0.55 mm BMT, 52mm wide & having two
flanges of 30mm each) to the RCC Floor and Slab with
Approved Fasteners @600 mm C/C respectively. The frame
Wall Studs (0.55mm BMT, 50mm wide having one flange of
34mm another of 36 mm). These Wall studs are placed
maximum distance of 610 mm C/C in Floor and Ceiling channel.

50mm thick @ 48kg/cum density Rockwool Insulation to be
suspended on Insulation Holder Strip positioned at 1200mm
vertical centers within the stud cavity.

2x12.5 mm thick Standard Plasterboard up to all heights on
both side is screw fixed to metal system using Self tapping 3.5 x
25/38mm corrosion resistant drywall screws spaced at 150mm
centers on all joints and 300mm centers in the field of
plasterboards. Screw fixing is done mechanically. Install Flat
Strap 90mm x 0.55mm behind horizontal board joints. Finally,
plasterboards and screw heads are to be jointed and finished
so as to have a flush look which includes filling tapered edge
and square edges of board with  APJC Compound, Paper Tape
(As per recommended practice). All perimeters and
penetrations to be sealed with fire and acoustic sealant along
with baker rod as per manufacturer’s specifications. Cost of the
partition shall be inclusive of necessary additional bracing of the
frames at the slab level for stability and supports for fixing Hi
wall AC units , glass partitioning systems, on same, making
necessary cutouts for electrical / data and other service outlets
and also for passing through ducts/conduits, cable trays and
other service requirements. (Elevation area of one side of the
executed work shall be measured and paid for)All complete as
per drawing and specifications and direction of the Engineer-in-
Charge.

Make : India Gypsum/Saint Gobain Gyproc

Sgm

600

Providing and fixing MS Framing for partition with Steel work
welded in built up sections/ framed work including cutting,
hoisting, fixing in position and applying a priming coat of
approved steel primer using structural steel etc. as required.
Include cost of cutting and making good walls/floor / false
ceiling to continue framework till RCC slab/members for
anchorage. Include cost of anchoring frameworks to floor /wall/
ceiling/RCC works using suitable anchoring arrangements
complete.

M.S. TUBE 50 X 50 X2 mm

KG

1292
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Wooden Flush Door in the partitioning system
glazed/gypsum partition.

Supply & Fixing of both side laminated Flush Door (Single or
double Leaf) of 35mm thick with DORMA Alexa System-
45/equivalent frames all around the door. Alexa DP 45 Door
Profile frame of size 45X50mm with seals with DORMA BB
4330 Ball Bearing Hinges/Flush Hinges (3Nos) & Pure 8998
Lever Handle 271 Lock package/TGDI H350 Pull Handle 278
Dead Lock package and DORMA TS 89 Slide Channel Door
closer with (as per EN 1154) necessary seals to be provided all
around the door frames & all complete hardware which is
required for single or double door. The Alexa profiles shall be
suitable for Wooden/Flush Door thickness upto 35mm.For door
thickness above 35mm upto 40 DP-AJ45 Adjustable Door
rebate to be used.The Profile shall be matt natural anodized,
the Profile Manufacturer to supply all the necessary clips, seals
and fixing accessories for the system. All complete as per
drawing and specifications and direction of the Engineer-in-
Charge.

All Profiles to be with 2 mm Gauge thickness Excluding 20
Micron of Anodizing.

Approved Manufacturer: Profiles/Frames: DORMA, BENE,JEB
,Glass : Saint Gobain/Asahi

APPROVED HARDWARE: DORMA/ASSA ABLOY

APPROVED DOOR Manufacturer: Greenlam,Century,Merino
Door thickness Upto 35mm.

46

3.1

Extra for providing vision panel 150mm*1175mm size in all type
of both side laminated flush doors shutter, providing and fixing
5mm glass with wooden beading complete.

Nos

14

3.2

Providing and fixing wooden support in sub structure of 8 mm
thickness fixed to be M.S. tubular frame with necessary fixing
arrangements ,for supporting glazed partition structure

Sgm

10

SINGLE GLAZED TOUGHENED GLASS FIXED PARTITIONS
- WITH ALEXA SYSTEM-45/Equivalent as in approved make
as listed below.

Supply and Fixing of Slim Glass partition of12mm Toughened
Glass using DORMA Alexa System-45 Frames to a height of
maximum 3m or as per drawing.The Fixed glass to be fixed
using DORMA Alexa BP45 Profiles at Top & Bottom & Alexa
SP45 at sides. The profile size to be 45x25MM to be fixed on to
the floor/wall/ ceiling as per the architect design. DORMA Alexa
H Junction profile to be used at all Glass to Glass vertical joints,
90 Deg L Junction Profiles and T Junction profiles necessary as
per design.In case of Glass overall panel Alexa MP45 & BP45
Overpanel Profile to be used.In case of Open glass edges
EP45 End Profile to be used. The Alexa profiles shall be
suitable for Glass thickness of 10/12/13.52mm.The Profile shall
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be matt natural anodized, the Profile Manufacturer to supply all
the necessary clips, seals and fixing accessories for the
system. All Profiles to be with 2 mm Gauge thickness Excluding
20 Micron of Anodizing. All complete as per drawing and
specifications and direction of the Engineer-in-Charge. Work
shall be carried out as per approved sample.

Approved Manufacturer: Profiles/Frames: DORMA,BENE,JEB,
Glass : Saint Giobain/Asahi

APPROVED HARDWARE: DORMA/ASSA ABLOY

Sgm

70

5a)

Oil bound washable distemper New work (two or more coats)
over and including priming coat with cement/appropriate primer.
(ICl/Berger/AsianPaint/Nerolac)

Sgm

2000

b)

Painting of Internal Surfaces with 2 coats of Plastic Emulsion
having Low VOC with a coat of cement primer.
(ICl/Berger/AsianPaints /Nerolac)

sgm

100

Oil bound washable distemper Old work (two or more coats)
over and including priming coat with cement primer.
(ICl/Berger/AsianPaints /Nerolac)

Sgm

400

b)

Painting of Internal Surfaces with 2 coats of Plastic Emulsion
having Low VOC  with a coat of cement
primer(ICl/Berger/AsianPaints/Nerolac)

sgm

100

Providing and applying white cement based putty of average
thickness 1 mm, of approved brand and manufacturer, over the
gypsum board surface to prepare the surface even and smooth
complete. (ICl/Berger/AsianPaints/Nerolac)

Sgm

2000

Painting with synthetic enamel paint, having VOC (Volatile
Organic Compound) content less than 150grams/ litre, of
approved brand and manufacture, including applying additional
coats wherever required to achieve even shade and colour.
(Two or more coats) (ICl/Berger/AsianPaints/Nerolac)

Sgm

75

Applying priming coats with primer of approved brand and
manufacture, having low VOC (Volatile Organic Compound )
content. (ICl/Berger/AsianPaints/Nerolac)

Sgm

50

10

Cement Paint :Providing and Applying Cement paint finishing
wall/ceiling with waterproofing cement paint of required shade
with two or more coats applied @3.84ltr/10sgm for new works.
(ICl/Berger/AsianPaints/Nerolac)

Sgm

100

11

Texture paint: Providing and applying texture paint of required
shade and texture including priming coat of required primer,
texture painting in two or more coats for new works .
(ICl/Berger/AsianPaint/Nerolac)

Sgm

100

Total Amount of INTERIOR Works Excluding GST
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[ INTERNAL ELECTRICAL WORKS

Item No.

Description

Qty.

Unit

Rate

Amount

POINT WIRING

1.0

Wiring for light point/ fan point/ exhaust fan point/ call bell
point with 1.5 sg.mm FRLS PVC insulated copper
conductor single core cable in surface / recessed medium
class PVC conduit, with modular switch, modular plate,
suitable Gl box and earthing the point with 1.5 sq.mm.
FRLS PVC insulated copper conductor single core cable
etc. as required.

Group-C

62

Pt.

11

Rewiring for light point/ fan point/ exhaust fan point/ call
bell point with 1.5 sq.mm FRLS PVC insulated copper
conductor single core cable and 1.5 sq.mm FRLS PVC
insulated copper conductor single core cable as earth wire
in existing surface/ recessed steel/PVC conduit including
dismantling as required.

(i)

Group-C

50

Pt.

2.0

Wiring for group controlled (looped) light point/fan
point/exhaust fan point/ call bell point (without independent
switch etc.) with 1.5 sq. mm FRLS PVC insulated copper
conductor single core cable in surface/ recessed PVC
conduit, and earthing the point
with 1.5 sq. mm FRLS PVC insulated copper conductor
single core cable etc. as required

-Group-C

56

Pt.

3.0

Wiring for circuit/ submain wiring alongwith earth wire with
the following sizes of FRLS PVC insulated copper
conductor, single core cable in surface/ recessed medium
class PVC conduit as required.

(i

2 X 1.5sq. mm + 1 X 1.5 sq. mm earth wire

1830

(ii)

4 X1.5sg. mm + 2 X 1.5 sq. mm earth wire

170

(iil)

2 X2.5sq. mm + 1 X 2.5 sq. mm earth wire

2370

SRS

4.0

Wiring for light/ power plug with 2X4 sq. mm FRLS PVC
insulated copper conductor single core cable in surface/
recessed medium class PVC conduit alongwith 1 No 4 sq.

550
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mm FRLS PVC insulated copper conductor single core
cable for loop earthing as required.

5.0

Supplying and fixing suitable size Gl box with modular
plate and cover in front on surface or in recess, including
providing and fixing 3 pin 5/6 amps modular socket outlet
and 5/6 amps modular switch, connection etc. as required.
(For AIC Cassette unit & FCU unit)

65

No.

6.0

Supplying and fixing suitable size Gl box with modular
plate and cover in front on surface or in recess, including
providng and fixing 2 Nos. 3 pin 5/6 A modular socket
outlet and 2 Nos. 5/6 A modular switch, connections etc.
as required. (For light plugs
to be used in non residential buildings).

125

No.

7.0

Supplying and fixing suitable size Gl box with modular
plate and cover in front on surface or in recess, including
providing and fixing 6 pin 5/6 & 15/16 amps, modular
socket outlet and 15/16 amps modular switch, connection
etc. as required.

10

No.

TOTAL FOR POINT WIRING CARRIED OVER TO
SUMMARY.

SUB WIRES AND CABLES

1.0

Wiring for circuit/ submain wiring alongwith earth wire with
the following sizes of FRLS PVC insulated copper
conductor, single core cable in surface/ recessed medium
class PVC conduit as required.

4 X 6sg. mm + 2 X 6 sqg.mm earth wire

20

(ii)

4 X 10 sg. mm + 2 X 6 sq.mm earth wire

20

2.0

Supply of following size of 1.1KV grade multicore
aluminium conductor XLPE / PVC insulated & PVC
sheathed armoured cable as per IS: 7098 (Part-1) 1988
complete as required.

4 core, 16 Sq.mm.

40

(ii)

4 core, 25 Sg.mm.

35

3.0

Laying and fixing of one number PVC insulated and PVC
sheathed / XLPE power cable of 1.1 KV grade of following
size on cable Tray as required.
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(i

Upto 35 sq. mm (clamped with 1mm thick saddle)

75

4.0

Suppling and making indoor end termination with brass
compression gland and aluminium lugs for following size of
PVC insulated and PVC sheathed / XLPE aluminium
conductor cable of 1.1 KV grade as required.

(i

21 core, 16 Sg.mm.

No.

(ii)

21 core, 25 Sg.mm.

No.

5.0

Supplying and installing following size of perforated
painted with powder coating M.S. cable trays with
perforation not more than 17.5%, in convenient sections,
joined with connectors, suspended from the ceiling with
M.S. suspenders including bolts & nuts, painting
suspenders etc. as required

)

150 mm width X 50 mm depth X 1.6 mm thickness

300

TOTAL OF SUB MAIN & CABLES CARRIED OVER TO
SUMMARY.

DISTRIBUTION BOARDS

1.0

Supplying and fixing of following ways surface/ recess
mounting, vertical type, 415 volts, TPN MCB distribution
board of sheet steel, dust protected, duly power painted,
inclusive of 200 amps tinned copper bus bar, common
neutral, link earth bar, din bar for mounting MCB'S (but
without MCB's and incomer) as required. (Note: Vertical
type MCB TPDB is normally used where 3 phase outlets
are required.)

(i

4 Way (4+12)Double door (ESDB -5th Floor)

No.

(ii)

8 Way (4+24 )Double door (A/C DB -5th Floor)

No.

2.0

Supplying and fixing following way, horizontal type three
pole and neutral, sheet steel, MCB distribution board, 415
V, on surface/ recess, complete with tinned copper bus
bar, neutral bus bar, earth bar, din bar, interconnections,
powder painted including earthing etc. as required. (But
without MCB/RCCB/ Isolator)

(i)

12 way (4 + 36 way), Double door (PDB -5th Floor)

No.
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(ii)

8 way (4+24), Double door (LDB -5th Floor)

No.

3.0

Supplying and fixing following rating, four pole, 415 volts,
isolator in the existing MCB DB complete with
connections, testing and commissioning etc. as required.

40 Amps (For LDB 5th floor & PDB-5th Floor)

No.

(i

63Amps (For A/C DB-5th Floor & UPS DB 5th floor )

No.

4.0

Supplying and fixing Double Door Flexi DB with
minimum of 56 modules (4 rows of 14 modules each) ,
three pole and neutral, sheet steel, MCB distribution
board, 415 V, on surface/ recess, complete with tinned
copper bus bar, neutral bus bar, earth bar, din bar,
interconnections, powder painted including earthing etc. as
required. (But without MCB/RCCB/ Isolator) (For UPS DB -
5 th Floor)

No.

5.0

Supplying and fixing following rating, double pole, (single
phase and neutral), 240 volts, residual current circuit
breaker (RCCB), having a sensitivity current upto 300
milliamperes in the existing MCB DB complete with
connections, testing and commissioning etc. as required.

(i

40 Amps (For LDB 5th floor & PDB 5th floor)

No.

(ii)

63 Amps (For UPS DB 5th floaor)

No.

6.0

Supplying and fixing 5 amps to 32 amps rating, 240/415
volts, “C” curve, miniature circuit breaker suitable for
inductive load of following poles in the existing MCB DB
complete with connections, testing and commissioning etc.
as required.

(i

Single pole

112

No.

(ii)

Triple pole

No.

7.0

Supplying and fixing following rating 415V, MCB in the
existing MCBDB complete with connections, testing and
commissioning etc. as required.

(i

40-63Amp Triple Pole

No.

8.0

Supplying and fixing single pole blanking plate in the
existing MCB DB complete etc. as required.

10

No.
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9.0

Supplying and fixing of suitable size Gl Box with modular
plate and cover in front on surface or in recess including
providing and fixing 1 No. USB Port, 1No. VGA port and 1
No. HDMI port, connection painting etc as required.

No.

10.0

Providing and fixing following rating and breaking capacity
and pole MCCB with thermomagnetic/ Microprocessor
release and terminal spreaders in existing cubcle panel
board including drilling holes in cubicle panel, making
connections etc as required.

(i)

63Amp (25KA) FP MCCB (TM release) (Incomer of ESDB-
5th floor)

No.

TOTAL FOR DISTRIBUTION BOARDS CARRIED OVER
TO SUMMARY.

LIGHT FIXTURES & FANS

1.0

SITC of 23Watts LED Stand alone suspended linear fixture
(75 mm width, 4ft length) with extruded aluminium body,
PMMA diffuser, 2600 lumens output,CRI > 80 complete
with suspension and connection with 3x1.5 Sg.mm PVC
insulated FRLS PVC Sheathed copper conductor in PVC /
Steel Conduit as required. Philips cat ref SM 270(Smart
brite) Including cost of suspension arrangement.

135

No.

2.0

Supply of double sided 3 watt LED signage with bulit in
battery backup for 2 hours

No.

3.0

Supply of following sizes of ceiling fan without regulator
complete with double ball bearing, motor, blades,
downrod, canopy, capacitor etc. complete as required.

(i)

1200 mm Sweep.

34

No.

4.0

Supplying and fixing two module stepped type electronic
fan regulator on the existing modular plate switch box
including connections but excluding modular plate etc. as
required.

34

No.

5.0

Installation, testing and commissioning of ceiling fan,
including wiring the down rods of standard length (upto 30
cm) with 1.5 sg.mm FRLS PVC insulated, copper
conductor, single core cable etc. as required.

34

5.1

Extra for additional length per Meter of downrod

10

TOTAL OF LIGHT FIXTURES & FANS CARRIED OVER
TO SUMMARY.
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VI FIRE DETECTION & ALARM SYSTEM.
1.0 Supply, installation, testing and commissioning of

Conventional electric smoke detectors complete as per

specifications and as required at site conforming to IS :

11360 UL/FM approved and as per specifications. 50 No.
2.0 Supply, installation, testing and commissioning of duct

detector complete with detector, venturi tube etc. complete

as required. 2 No.
3.0 Supply, installation, testing and commissioning of

addressable control module for controlling AHU / lift and

integration of conventional smoke detectors complete as

required. 5 No.
4.0 Supply, installation, testing and commissioning of monitor

module for monitoring flow switch etc. interface with any

third party equipment complete as required. 1 No
5.0 Supply and fixing of Electronic response indicator in

aluminium housing complete with connections etc. as

required. 30 No.
6.0 Supply, installation testing and commissioning of wall

mounted addressable manual call point complete with all

accessories as required. 4 No.
7.0 Supply, installation testing and commissioning of wall

mounted addressable loop powered sounders with

variable sound output 90-102 DBA (+ 2DBA) output at 1

metre. 4 No.
8.0 Supply, installation, testing and commissioning of 6 watt

wall mounted PA speakers with tapping at 6W/3W

complete with all accessories as required. 3 No.
9.0 Supply and fixing of following sizes of steel conduit

alongwith the accessories in surface/recess including

painting in case of surface conduit or cutting the wall and

making good the same incase of recessed conduit as

required.

(i) | 25mm dia 50 M.
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10.0 Supply ,Installation ,Testing , Commissioning of 2 Core 1.5
Sg.mm flexible conductor armoured annealed copper
conductor, Outer sheath of LSZH compound fire survival
cable confirming to BS 6387, CWZ, LPCB certified
,including fixing on wall/ceiling with all accessories as
reqd. 700 M
TOTAL OF INTELLIGENT ADDRESSABLE FDA
SYSTEM. CARRIED OVER TO SUMMARY.
VII WIRING FOR  TELEPHONE SYSTEM, DATA
NETWORKING & IP CCTV SYSTEM
1.0 -Supply, installation, testing & commissioning of following
RJ-45 connectivity.
i) | Simplex Faceplate with RJ-45, information outlet with
shutter compliant to TIA 568A/B with colour coding. 160 | Nos.
2.0 -Supplying and fixing following size/ modules, Gl box
alongwith modular base & cover plate for modular
switches in recess etc. as required.
i) | 1or2Module (75 mmX75 mm) 160 No.
3.0 Supply, installation, testing & commissioning of wall
mounting cabinets (19 inch depth) equipped with one door
made of tinted glass, top and bottom cable entry plates,
ventilation grills at sides, color white RAL 9002 to be
supplied with earthing kit of following sizes :-
i) | 9 U capacity cabinet 6 No.
ii) | 12 U capacity cabinet 1 No.
4.0 Supply, installation, testing & commissioning of following
Jack Panel.
i) | 24 Port Jack Panel. 10 No.
5.0 Supplying and drawing of UTP 4 pair CAT 6 LAN Cabile in
the existing surface/ recessed Steel/ PVC conduit as
required.
i) | 1run of cable 2500 M
i) | 2run of cable 625 M
i) | 3 run of cable 410 M
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6.0 Supplying and fixing of following sizes of medium class
PVC conduit along with accessories in surface/recess
including cutting the wall and making good the same in
case of recessed conduit as required
i) | 20mm dia 3200 | M.
i) | 25 mm dia 500 M.
7.0 IP CAMERAS
7.1 Supply, Installation, Testing & Commissioning of IP IR
Dome Camera 1080P High Definition H.264 IR Network
Fixed Dome, 3.6mm fixed Lens, Built in Power over
Ethernet (PoE); 15m IR distance with all accessories like
tamper proof screws, clamps, wiring etc. complete as
required. 4 No.
TOTAL OF WIRING FOR TELEPHONE SYSTEM, DATA
NETWORKING & IP CCTV SYSTEM CARRIED OVER
TO SUMMARY.

71



OGNS

JAN

HE

GIRLS TOILET
i 4850X3715
=

 PLUMBING SHAFT
5975X1000 -

il e [
|
BOYS TOILET
4850X5515

RER

8 NOS.

8 NOS.

20 NOS.

20 NOS.

10 NOS.

ool ol

N
-

1
L
U

L
@
3l

F@??@<@ 

i
A\
JZ AN

\
@ :
/

@

<
.
V
A\
SN
/
/
<

7 g ‘\ ’ g ‘\k
< i i i j P < i jj ii j > .
\ /
\\_ yd Ny ,/'/ \\_ s N // I
4 Vv \/ V i l
|
L

\ J
<
AN

I
@,
O
&

AIRRNE

O

Z
N\
2\,
“”/
</
AN
2\,

<

N\,
N\,
>
\\
N
>
/
f
|

e PaN N\
s N y
i’: > < :‘; i: >
e N, v

!%

ﬁ

R L v A e A vy A

BN O o O A O

A A A A
N &N " &N
J J \

% N / N

2
2

38 SEATER MEETING ROOMS

12 SEATER MEETING ROOM

DN

/
///
s _
S —
S
s}
N
\

LIFT SHAFT

// \\
LIFT
\\ //

2000MM WIDE
CORRIDOR

S

-

;@QZQ ABLED
TOILET

2100X1600 \\

ELECTRICAL/HUB DATA ROOM

3875X6585

AHU ROOM

ANNNNNNNNNNNNNNNNY

TN

DN

upP

B

S 243 NOS.

B

Nm%ljlﬁlﬁiﬁgglﬁlﬁlﬁ

l@w 100!

j

AN
>
/
/
/
N

) L
O
|

I
C
C

oﬁwm%oo%moﬁ’_ oolmi’_ molwoo‘ﬂlg wolmoﬂlg oolmﬁ‘ooo gv 1325

[

2+2 NOS.

2+2 NOS. |

2+2 NOS.

L

—_

2+3 NOS.

TERRACE

—F—F

1L
|

m

m

m

\

%3
883 %R & S

LOBBY

:3 TQM
I>zo_m>%mo

6760 X 3020

OUT

) —

A

@@@@@@@i -

\+§3Qﬂ

' terrace

LOBBY

/ \
/ \
S/ N\
1  S———

72



o™
(d®71)50-13/g71/aLiN/OS3 N
-ON ONIMVYHA
-—- LIAVd d33anvs | sLozso€o | siiil
‘ou j08foud :Aq paxoayo :Aq yeep :a)ep :9|eos I—I D O ><I— m m Z O &
NV1d 400714 H14I4 o
Q
1NOAV1H3IMOd ® ONILHOIT | £ NV1d 400714 H1S
MO0OT1d IVNINFS <
= ————! —| .
FTLLONMYEa | @ = p; ‘
vOIH10313 ANI0SIa = mWMW MWMW mWMW um
“
111Ng SV 7“ “ m
25~ w | i
NOISSIWENS Y777 zzrzzzzzzzzzzzZzZzZzzZ2Z222 W nm 1
¥30NEL : [ / "
WAOYIdY SLOIUHDEY JOViddl m M
404 AdOD IONVAQY W
MIIATY 8 NOILVWYOINI vas m
JO4 danssi 7m % 7
7 WOOH NHY 7
ﬁwc.o_uc_oom,\s\s\,w“\%o_ ﬁwc.O_UC_DOm®OOm“nmv_ _Mvﬂwwow.:.w?raw_ | mmNm%va._ \_m+ L I \ m _” W49 0004 H_@ NA
VIANI 620 0L 1-IH13A M3N "JAVIONI ONNrIva4vs INNIAY VOII4VY ‘1 /T g N <«
INIWIDOVYNYW 1D3rOdd | ONIYIINIONT | SYOI¥INI | FANLOILHONY | NVIdIILSYW | NOISIA Nvadn > @UO\_\_Q._. m ‘_” - ‘”_‘ \M
SIOFLIHDAY SILVIODOSSY VIS |3 — uado o m m\mﬁ&\
M 8 o = . OO0 1B | ] icaq1  SH1E
§ m o N O - - © ] © (I O / N o
m =1 I D Ql @ D ]| u.*.ﬁ Am, m 1/45-aan
‘ _ §%<gu o 850 5 gD 9 4 o oo 0l ol ol oo s (sl m =
02001 L~ IH13d MIN ‘Il - 3SVHd VIHNO | A99O ‘ = S " | ““ LLISLLIIEL L LS
"ADOTONHOIL NOIYWIOANI | & ‘ X N o | i
30 JLNUISNI VHISVAdVAANI | ] — NOILd3D3d 020E X 09/9 2 A i e} : .
1V II- 3SVHd 40 INIWdO13IAId | — s — - l 1 >mmoq %.m
or s 7 0
0z00L L- IH13d MAN ‘Il - ISVHd VIHYO | Q m \ y A y & s
‘ADOTONHOIL NOIYWIOINI | 3 o m N/ A4 NS
40 3LNLILSNI VHISVIdVIaNI | B 7 g S vl : ‘
7 R Al e i} H A
: | s R A~ A~ s
. _ . g : ] .
W0 IDWIpal@oJyaw—woygnys :jiow3 Z 3 “ L/ D
75062097 04 95124192 / €919z 8L | O i \ / o
620 0LL - 1U[Q MBN “8ADIOUZ BUNlIOPJOS ‘9¢/1-Y m s 8 m " & IS8R
S{UDYNSUOD OJYaW | & ggwﬁk@@% m —— _ g
1 A O Q
woo yowb@gguossa:yowe | M o m F ¢ oL s
spupyNsUoD | O " m A
SODINIDS m R “ = ||| e W N bl el el L bl el P BT e el ) Wed | BN M e O T
@C_‘_QQC_@CM_ z 3101 10 m
. i
W “““ ; W‘.Wi“”\“ i ”y.m..wl.w.m.w EOOW_ OZ:MME W_m._. EOON_ OZ_._.MME W_MH/G\MW N_. mmw__w__w__ww._ow%&%%
wodpwbgjupynsuosbyuw:jows | =
A e o | 2 SWOOY ONILTIW ¥3LV3S 8
Eoo.__cEt_vSmﬂNF_ﬁw_—_Lc%w z
>
upPsNH pIgy | O
1130 NOIS3a >
. B . z
Wo2"0IpNS|[eou _muv©w._:.wmn_vcoyc_“oo_mm_n_ m S'HTJ00TA HLC
- U
8OOW d4 VE9 HLIM XO8 440 dV1 Vel i 'GY1S ONII3D 40 1405 HL OL G3XI4 38 TIWHS AFHI
T s = 2 9MA NI NOHS S¥ LIvHS AT NI G3Lv007 38 0L 4004 ONY 3dAL GIINNOA FO¥44NS 38 TIVHS SLIND0S G3INNOW INITRD TV 0!
JvAH-80S T wwos 2oy | O — wﬁm“wwmm NNW+A¢MMQXMQM¢D‘mQ\Q< v T T HOV3 io.ﬂw«w «%«m Z@x £ TN HUM Q3HSNTS 38 TI¥HS S3X08 13N00S % SIX0F HOLIMS TV 6
sonbon | w3 o 98 Wosexzeony | —| ©%] 20| o514 vee | IMgd¥s| ss—eanf e - R ATy WY 38 TIVHS SLTTINO 134005 INFOVRQY OML NIIMLIE FONVISIO '8
(SIN) NV1d A3 SH] W s o amanoo e ZE | —| 2y —F0a % vor @rip) ks 5804 2 >>v§m,.©HQ. A 80—NdLA AVMY T78v) 34914 ININOONI 2 LINONOD 31v4d3S
O TIFGNOD 6 W 25 §00%_d0 "SONET NdL MA96 L=T9 8IN, (S'H™1)46—8as3 400 1SL NO 03Lv007 NI 39 TIVHS SY4'ALOO" INOHJTTILYIVA “INIOd ¥3MOd ‘INIOd LHOM ¥04 ONIMIM 2
15-9053 NI 10 05 WNOSoxz+oLXy | | | SY[ 08I di ov | (vz+v) Avmg| SS—8Q7 L dd VES e 38 0L Mve vLvd NIV 7L ‘wurbs oy INOd ¥IM0d A
I 49 45 -
SINVIINSNOD O7% 1o3IHD ol - . :
I om>om_n_Mq/mmmmsz_n_mwwm/wwW__W_mﬁmIm_znMM_M@MMMW - T MMM Mmﬁwﬁ/mw SNINOONI xo%N.%u 439 90 [ON'S SYESAE MY NdL YOO L INDIBORLIN ¥1¥0 404 10N wwbs ¢ - (INIOd [HOIT ¥04) ONIIM LINo¥ID
SIATITHM SONIMYIA NOILONIISNOD 8 STOIANTS INVAT13d V4 H00Td HLAL—T100TH0S QaV0d NOLLNAIMLSIT wwbs g - INIOd 9N1d LHIT !
HLM ONOTY av3y >._mDOm_Z<._.J_D§_m 39 Ol 33V SONIMYId TV .gg.v . _ )
Sm—L L o IHON NHGON NGO TN4EON o T
"Q3LVIS 3SIMITHIO SSTINN WW NI 33V SNOISNIWIQ TV dl V0¥ dl VoY dl VoY dl VoY CONVA NOLYATTS HORGELNI ¥343¥ STd SINGd VIVALIN00S YOl 105 YO HOLNMS 40 LHOGH L1O¥K3 H04 L2 —SMOTI04 SY 38 TIVHS S3ZIS ONIMIM 79
SILON TVIINTD :
| SYHINYD 404003 38 TIVHS ATddNS ¥3M0d IIVHIdIS ON IdAL T0°d T SYdInvdama NI T ozm% M@w W<Dm§4ﬁ@%%m%m%mmw%wﬂ%&w .
.w. ¥ hwDS Sey— .w. 7 j APAIVIN SY MOVY MOV VIVO OL QJLOINNOD J8 TIWHS AJHL "Q3SvE dI SIIWFLSAS ALDD™ 0¢ NIVED 38 0L SIHIM 40 IGNAN ANV 3715 NO QN33 TS 371S LNaNOD Ny
o - Se - ONO NI O3RN MOV ¥IYD OL G3ILOINNOD 38 TIWHS SINIOG 1M TI¥ 6L
o ava  |on (o0 i 5 3 £7 =3 ONA NI QIR OV Y1V 1Y QILYNINYAL 38 TIVHS w SY QMY SINIOd INOHATIL (O) Sv GIMVW SINIOd YIva TV 8 M%%mm%%%>%oﬂowazwwmy%ﬁmoM%Z%N&m%w@MZ%IM%MUMQMﬂm%mzi%iy q
% % =3 < L SONINYYO V'O HOONIA H3d Sv 39 TIWHS NOISNINIO LOWX3 ‘FALLVDIONI . . A
_ e [0 b o " " 33 I v NIOHS SLUNIWAINDT TWOIMLOTTI ¥IHLO ANV T3Nvd 40 SNOISNINIA T "L "ONINILSYId 340438 STIWM AMYINSNYI % %OIMg NI 03SS303Y 38 TIVHS TIM NI ATTYIILY3A
0012 HINVILS Vd AIINNON TIVM LIVMS W+ I W I W+ I I W+ W+ I I W+ W+ I I+ W+ I W I W+ I I W+ N - L
wSAL UL SN UL SN SN UL UL UL SN RN SR SN RN SRAL SRUL SR R R RN LRI RN L B =z = =z = 19 ON LINJYD 71-807 a4v08 NOILNGIMISI ONIAd0da LNANOD TIV ST 40 38 TIWHS JOv44NS NO % ONITFO0 ISTW4 3A0GV 03XIH 39
o0zt 08 T e ¢ ¢ ¢ ¢ tle g g @ @ o @ % %% 88 8 I oooge o o oo il - @ o= 034007 38 10N TIWHS INIO AL “IAT 30Vl OLdN INIOd AL HOW3 ¥04 F18v0 TWIXv00 99 1 LINGNOO 1 “Od 40 38 TI¥HS INLISYO 340438 8¥1S 008 NI 03SSI03H(13 TOUINOD
m m m m m ~d <-4 <3 ~ ~3 ) ~3 ~g ~3 ~3 ~3 N3 N3 3 ~ ~3 <35 &= T N o
: 2 %2 %% %2 B 53 8% gn oy B2 i3 B: gn o Bno o b i o - £ H SE TI9Y0 dIN 91V OMY'CZ MIvdy HIM a3¥IM 39 TIWHS INIOd 13TIN0 INOHJITAL ¢l SSIVOVALOOWA)  SYOM Q3MTY ®TWOIMLOITI QILVINSNI HO4 SHHOM INILINONOD T1¥ ¢
001z ¥30NNOS 319¥SS3HAAY GIINNOW TTvM Mm Mm Mm Nm Mm Mm e S S - ww o~ = ~ X O TINYd YOV 0L 1IM00S 1311N0 Y1va ONIMYEA NI 031Y1S m.m;\/ IHLO SSTINA WA NI m% mz@mzmza T ¢
ONMIIO 40103130 VI¥3LIOILTAN g s £ £ £ £ = = B Cy—ry LOINNOD OL 43S 39 0L 318V0 dln 9 VO OV ¢¢ divd ¥ ¢l dOd JORIINI Sdd INIBNATT IVAH TVINLONALS
= [ “IWINO0S WNWINIA- 40 FONYISIO ¥ A9 03LYd3dIS 39 WANLOILHONY INVATTIY TV HLM NOILONAPNOD NI O34 38 TIVHS ONIMVYQ SIHL |
o NOLelE0540 o8 . SFONYIS ISTHLTITIVEVG NI ININNNY 34 318YD AT % ¥IN0d ¥3AT34FHM 11
I TEEER
RINIRIEls]
NO YYINYO JNOA a3XId  dI JOOANI

ONIHOLIMS | \ /

(doD)oosl "(90) gavog Nownaisia | P I—I D } I_ Z —I—I_ — _I_
Hon 1xa| [ G 1 1

LIS d3d SV

5 LM 04 (Gy—rd) LM 131100 wiva | ) Z<I—m MOOI—m —I—l—lm

Sy—r¥) 13LN0 Viva
0 (sv-ry) Q = = = )
. AN yd
(o4 (S¥—rd) 137100 3NOHJI 3L + AN 2 -
N ¢
05z 131100 134008 TWIXY —00 AL| e \ WHM WM WHM WHM WM ”m
7
7
IN3NIND3 NY4 LSNVHX3 804 3S0Y ONMIFD | 7 m
JHL ¥vaN im ey
7 M7
- (AINO INIOd) *(Wii008) N¥4 1SMVHX3 ® | ¢
2 = 7 7
0072 JYNIXIE LHOI 140 QYIHAING ONLINNOW 30v4dNS mexL | (P v _M m b
%2 V]
. 1 M 5
0002 39NLXI4 LHOM IN3OSIOMS dOL m_U<W_W_m_._. m /.
HOMMIN GIINMON TIVM 3dAL 30vauns ol moixt| (O W
7
ozz,%o JANIXIS LHIM 38NL ONIINNOW TIWM/30¥44NS Q31 “MOL - 7 w
7 \ 7
7 7 7
ONMIZO WX KT | Wi B W W -
NO INTOSIHONTS AL 3OVANNS ONILNAOW ONITIFO SL "MSTXL 4 | \ | [ o
7 7
ONIMIFO =
NO ¥31Y1 430N30 38 0L IWNIXIH LHOM  QIINNOW FovAuns | < @
ol s
ozz:oao ‘3NIXI4 1HOM  Q3INNOW 3OVAUNS SOILJO HOMdIN SL mezxz |— @%@%@&J&“ ._|<.__
7 ; 1
ONMIZO 7 = [ | A | B N e e TN T
1S4 NI ‘JUNLXIA LHOM QILNNOW SSIOFY Q3T "MO| ) vy @ m \/. LNd OO AL
INII30 b i“ R ““““ E@%@%@ﬁ.ﬁi&:
154 N “JYNLXIS LHOINMOA IINNOW SS30F 31 ‘Mst|  (© m ' 008 Y10 ENH/VOIL
7
7
INIMIFD NO Qv 404 NO L13IA00S v9 < 3
- AGEOT = 1= e
0cz "A1ddNS SdN NO HOLIMS HLIM 131LN0 13X00S NId9/ V9l ! \oouviva shrmoora '
ﬂ ] I NOILdIDI B 0700 ¥ 0979 \,
00Z1 ¥3A ONYH ¥O4 131LN0 13¥00S HOLIMS NId9 v9/9L Q\I@ o oy l ' LT -
NHO3LVTd J . ¢
INIYHOM HOLIMS ¥l HLIM 131LNO 13X00S NId9 ¥9/91 sis9101y .
dﬂ/\ 13101 SAO8 Y
308V 082 ] | i | ) ) Y
A “\_EEEN‘ ‘\\w ) -— w/\\\\\\\\\E 08 i 4 0
. B . 7 / N / O C =y . v
ose HOLMS "v9L HUM 137010 13%00S NId9 v9/9l| 7% Ot O OO OO0 1O OO & },m A NS s \ S ¢ ¢ ( ) : 1
\\\\\\ = == ————— e = \ . h . -
0c7 HOLMS '¥9 HLM 137100 IOOS Nd €/z w9 |~ | ¥ W= . . T =1 T . | T = = = m AN i | L i
; SHo o Ho o dHo H , | | | 1 | | | il
0cz  [SdN/43LNANOD 04 HOLMS 'v9L'ONL HLM 13400S v9 ON z| 7 U g | i . oo
\ 5 I ! | ! | | | \ N T LVHS DNV
( ) avp @ - _W 7 | N | | | | P 5, 7 Lo | m mm, 7 Hmw \\\N\\\\\\\M\\M\m 77
0001 JdAL 03dd3LS DINO¥LOITI) MOLYIN9IY Nv4 UILLIIIEI IS TIIERELIIIIID 3 e 7 3 7 o
- 2 g2 Z
E— o B SHO YL 0 10 CHe T im ,
~ T LVHSONBWNT T » 7T =] I | | . - — S | - 7 7
e 7 7
000! 'SUNN OV ¥04 HOLMS AvM INO ve | O\ Wy e = = T —— — T = T qw U mi
\\\\\\\ — — S S— —_— — W) %
M g g
0001 "SIHOM AON3OYINI 40 TOMINOD ¥04 HOLIMS AVM 3NO V9 37 s @ O @ @ @ @ @ O O @ @ “ @ m
7 7
000L J4v0d MOv1d 3n08v ? B )
FYNIXI4 SIHOIT 40 T0YINOO ¥04 HOLIMS AYM 3INO "v9 | 88 S
000L SLHOM 20 TOYINOD ¥04 HOLMS AVM OML v9 | _— WOO ONILFIW J31v3aS ¢1
b I I SYINNOT 00¥X056
0001 ‘NY4 % SIHOIT 40 TOMINOD ¥04 HOLIMS AVM INO '¥9 ?
SWOOY ONILIFIW d31V3S 8
ww | NOILdI40S3d TOEWAS

TIAT 4 N
044 LHOI3H
ONILNNOW dN39 3




