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instructions to Tenderers

1.
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Date :

Tenders, sealed and marked on the outside for

“will be received by undersigned
Upto the - dayof 200

in the form of “Tender for Electrical Works™ hereto annexed

The tenderers shall state precisely in his tender the §y ~ and description of the materials. plant and stores he
proposes to use for the work. If he proposes to use materials. piant or stores of other than Indian manufacture he
must clearly state this in his tender, together with the name, manufacturer and of the country of origin of the same,

The officer with whom cash deposits are to be made, or to whom securities are to be endorsed in
accordance with clause 3 of General Conditions of Contract for Electrical Works. is the Ex.
Engr.

The work must be carried out in accordance with the Ge - el Conditions of Contract for Electrical Works. aind the
general specification for electrical works in Government building. '

Plans may be seen, inthe office of the Ex. Engr.

Dhvision.

Department___ _

The Governor of Gujarat does not undertake to accept the lowest or any tender.

- 200

Executive Enginesr.

Original
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ORIGINAL
Form of Tender for Electrical Works

Depar-tm'ent

1. [/We do hereby tender to execute the whole of the work

r

Described in the accompanying tender for the several sums. and in the case of measured works, at the several rates, set
forth in the tender hereto altached and signed by me/us and should this tender be accepted. I/We further undertake to
complete the work within the time stated below recknoed for the date of acceptance of lender. namely.

2. /We do agree and bind myseit/ourselves to abide by and #lfll the general conditions of contract and the Special
Conditions of Contract annexed to the Specification or in default thereof to pay to the purchaser. as reasoable compensation
for such breach of such conditions. the sums of meney mentioned in the said condition.

3. 1/We further agree to make good at my/our own expense all defect in the installation which appear within twelve months
from the date bringing the instaliation into beneficial use when such defects are due to defective workmanship or material
executed or supplied by mefus.

4. 1/We hereby declare that my/our near relative are not workine in this Division or in its sub-division as an Ex. Engineer,
Deputy Executive Engineer. Assistant Engineer, Additional Assistant Engineer. Overseer. Divisional Accountant. Store
Keeper, Manager of Atithi/Vishram Gruha and in the circle as Superintending Engineer in additicn for Panchayat Works not
working nor having posting as Chairman of PW. Committee or as incumbant in Jilla Panchayat at today.

Signature(s)

Dated at

Tha Date of 200
The above tender is hereby accepted by me for and on behalf of the Governor of Gujarat.

Dated at
" The day of 200

- Executive Engineer.
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Duplicate
Form of Tender for Electrical Works

Department

1. I/'We do hereby tenderto axecute the whole of the work

Described in the accompanyir:j iender for the several sums, and in the case of measurad works, at the several rates. set
forth in the tender hereto attachied and signed by me/us and should this tender be accepted. I/We further undertake to
cemplete the work within the time siated below recknoed for the date of acceptance of tenider. namely.

2. /'We do agree and bind myself/ourselves to abide by and rulfil the general conditions of contract and the Special
Conditions of Contract annexed to the Specification or in default thereof to pay to the purchaser. as reasoable cormpensation
for such breach of such conditions. the sums of money mentioned in the said condition.

3. I/We turther agree 1o make good at my/our own expense all defect in the installation which appear within twelve months

from the date bringing the installation into beneficial use when such defects are due to detective workimanship or material -

aexecuted or supplied by me/us.

-

4. I/We hereby declare that my/our near relative are not woriding in this Division or in its sub-division as an Ex. Engineer,
Deputy Executive Engineer, Assistant Engineer, Additional Assistant Engineer, Overseer, Divisional Accountant. Store
Keeper, Manager of Atithi/Vishram Gruha and in the circle as Superintending Engineer in addition for Panchayat Works not
working nor having posting as Chairman of PW. Committee or as incumbant in Jilla Panchayat at today.

Signature(s)

Dated at

The Date of 200
The ahove tender is hereby accepted by me for and on behalf of the Governor of Gujarat.

Dated at
The day of 200

Executive Engineer.
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10.

11.

12.

13.

GENERAL CONDITIONS

The work of the Electrical Installation shall be carried out as per |.S. Specifications 1.8. 732-Code Part |, 1l & It -
1982-82 of practice of Electrical wiring and fitting in builidng. :

For Hospital .8, 7732 0f 1985
For Educational Installation 1.5, 108941 - 1984
For Aluminium Conductor 1.5, 398 - 1984 Part {li

The fitting should be fixed with mild steel hooks to be supplied and erected and duly grouted in the cement concrete
by the contractor wherever possibie the decision of the Ex. Engr. in respect of the feasibility of providing such hooks
in the cement concrete, shall be final and binding on the contractors. :

The work shall have io be completed within the prescribed time limit unless the extension in the time limit at the

instance and the request of the contractor is granted by the authorities in which case, the application for the extension

intime limit have to be made by the contractors by registered post before the date of expiry of the schedule time iim#t

under the agreement.

The amount of Rs. 1-00 for each empty wooden box of ceiling fan and 0-50 paise for each empty wooden box of Table

tan issued to the contractors tor the work as per Schedute B of the work shall be reccvered from the Contractors

Materials required for the work shall be supplied to the contractor as per rates mentioned in the Schedule A’ attached

herewith and the cost of materials.will be recovered from their bills.

The tender documents required shall have to be filled in either in ink or by balipen.

{G.RB.&C. Dept. No. TNC-11751113-853/198 V. Dtd. 8- 79},

tn-addition to the above the tender will also be liable to be rejected outright if -

i Any of the pages of the tender is/are removed or replaced.

(i) Inthecase of “ltem rate” tender. the rates not entered in ink. in figures and words and the totai of each item and
grand total are not struck by the tenderer or in ink in the last column of schedule ‘2" under his signature.

{iiy  All Corrections additions or pasted slips are not initialled by the tenderer.

(iv}  Any eresure is made by him in the tender AND

(v} The tenderer in the case of a firm. each partner or the person holding the power of attorney therzof does not
sigh or the signature is/are not attested by witness on page 8 of the tender in the space provided for purpose.

A certificate of registration as approved contractor should be attached with the tender

In respect of tenders from the Co-operative society a solvency certificate of an amount equal to 20 of the amount

of the work put to tender plus costs of work i3 hand will have to be produced along with the tender or a certificate.

regarding the borrowing capacity of the society issued by the legal Assistant, Directorate of Cottage industries will
have to be produced along with the tender.

The several documents forming the contract are the essential parts of the contract and requirement occuring in one

is as binding as though occuring in all, they are intended to be mutually explanatory and complementary and 1o

describe and provide for a complete work.

In the event of any discrepancy the several documents forming the contract or in any one document the following

arder of precedence should apply

Dimension and quantities :

{iy Drawing

(i Schedule B’ of the tender form

(ily Specification: ‘

On drawing tigure 3. smensions unless obvious in contract wili be followed in preference to sealed dimension,

(by  Descriptior _

(i Schedule'B ¢f the tender form

()  Drawings

(i}  Specifications .

In case of defective desc::.otion or an ambiguity. the Ex. Engineer in charge should issue further instructions
directing in what manner the work is to be carried out is being understood that the last modern practice is to be
followed. The contractor should forthwith comply with such instruction.

The contractor should take no advantage of any apparent error, omission in drawings or a specifications and the Ex

Engineer in charge should be permitted to make fulfil the intent of the plans and specifications.

Controlled materials {Essentially certificate)

{0 As regards “Controlled materials, the R. & B. Dept. will help to arrange for the permits as far as possible and
hold the contractor in securing the same. All incidental charges in procuring these materials shall be borne by
the permit as far as possible by the contractor himself. Though the R. & B. Dept. will help to arrange for the
permit as far as possible and help the contractor in obtaining the materials. it shall not accept any responsibility
for any delay or loss on account of delay caused to e contractor while obtaining the same.

(i)  The contractor shall submit the monthly returns in the prescribed forms as to the receipts and actual use of the
controfled materials during the month to the Ex. Engr. of Every calender month. _ '

(i)  The contractor shall submit the £x. Engineer or his representalives to inspect the stock of the controlled




14.
15.
16.

17.

18.

19,
20.
21.

materials by him at any time whenever the Ex. Engineer or his representatives so desire.
The tender for the work shall remain open for a period (30/120*) days from the stipulated date of receiving of the
tenders for this work and that the tenderer shall not be allowed to withdraw or modify the offer on his own after handing
over the tender to postal authorities tor despatch. if any tenderer withdraws or makes any modifications or additions
in the terms and conditions of his tender not acceptable to the Government ( Public Works Department ) then the
Government shall without prejudice to any right remedy. be at liberty to forfeit in full the said earnest money absolutely.
The contractor shall employ only such labourers who shall produce a valid certificate of having been vaccinated
against small pox within ia period of last three years.
The contractor shall provide drinking water facilities to the workers, labourers to comply with the provisions, the
engineer in charge shall gives notice for such facility to the workers, Labourers within a period of ten days from the
date of the notice in writing the Engineer in charge shall there upon make the arrangement for the drinking water at the
cost of the contractor.
The contractor shall provide the amenity of shade and shelter to the workers, labourers and their children on Govt.
work as soon as the work starts. If the contractor fails to provide shade and shelter than the Govt. Shall provide the
same at the cost of the contractor.
Govit Resolution PWD No. TNC-2172 (i) 76-C Dt. 4-7-1973.
Challan for earnest money @ 1% of the estimated cost must accompany the tender. Tenderer may pay earnest
money upto Rs. 50,000 in cash or in the form of Crossed Demand Draft or in case of tenderer is member of only
IEEMA DEPOSIT AT CALL receipts of Nationalised or scheduled Bank drawn in favour if Executive Engineer,
Divisional Officer concemed. However in respact of the works estimated to cost above Rs. 50 iacs, the amount of
earnes! money in excess of Rs. 50,000 can be offered by the contractor, at his choice, in the form of Bank Guarantee
of the Scheduied Bank only. The Bank Guarantee in such cases will be furnished in the following form. In such cases
also, the amount of first Rs. 50,000 will paid only in the form of cash or crossed demand drafts or fixed deposit
recepits or deposit at call recepits worth the validity period of not less than 6 months of the nationalised or Scheduled
Banks.,
The Contractors who have secured exemption certificate for payment of earnest money by depositing Lump Sum
earnest money Deposit need not pay earnest money, but preduce the certified copy of the exemption certificate
alongwith the tender.

BANK GUARANTEE
Where as M/s. _.. (hereinafter called the
Tenderer) is desirous and prefered to tender for works in accordance with the terms and conditions of tender for the
work of and where as We, Bank, agree to give the tenderer a guarantee for the

Earnest Money.
1. Therefore, we hereby affirm that we are guarantors on behalf of the Tenderer upto total rupees

e inwords} Rs. - (infigures ) and we
undertake to pay to Executfve Enigneer . Division _. Department of Gov-
ernment of Gujarat the ___ (name of Govt. previous no-

tice of judicial or to be specified}. upto his first written demand, without demur, without delay and without the
necessity of a previous notice of judicial or administrative procedures and without the necessity to prove to the
Bank the defects or shortcomings or debits of the contractor any sum within.the limit of Rs.
2 We further agree that the Guarantee herein contained, shall remain in full force and effect during the period that
would be taken for the acceptance of tender.
However, unless a demand of claim under this guarantee is made on us in writing on or before the
. { Date to be specified - will not be less than 180 days from the date of opening the
tender ) we shall be discharged form all liabifities under the guarantee thereafter.
3. We undertake not to revoke the guarantee during it currency except with the previous consent of the Executive

Engineer Division inwriting.
4. We fastly undertake not to revoke thie gurantee for any charge in consitution of the Tenderer or of the Bank.
Date Signature & Seal of Guarantor '

Bank Address

Wires of 1.S.1. mark will be allowed to be used on the work.
The rates should be written both in words and figures inclusive of all taxes and duties.
The percentage additions in totat amount tendered of any items is not allowed however if over all reduction in

* Strike out whichever is not applicable.
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22.

23.

24,

25.

26.

27.
28.
29.

3C.

31.

31

and ligures. If no reduction is to be made the gap should be filled in by the world ‘NIL.

Note : As per Govi. Resoi. No. CDN/1269/PAC/51-C. dt. 15/4/1978

Safeguards : :

(a)  Thatthe percentages and the tender amount by each contractor shall actually be shown to the other contractors
who may be praesent at the time of opening the tenders.

(by  Thatatender with any erasures and/or over writing in percentage (buth in word and in figures) shall be rejected
outright.

(c)  Thatinsertions and cr correction in the percentage quoted {both in werds and in figures) resuiting into increase
in the value of the work shall be liable to be rejected outright unless it is authenticated by the officer opening the
tender at the time of open ng tender as well as the contractors they may be present at the time of opening
tender and

(d)  Thatany other correction or insertions shall be authenticated by the officer opening the tender and the intending
bidders who may be present.

Wherever secured advance has been granted the contractor should provide necessary sign board indicating the fact

of hypothecation of the materials to the Govt. and exhibited the same publically prominently.

(Govt. in PW.D. Resol. No. PWD-2675-1B-305-68-C. dtd. 30-11-77).

The contractor shouid give a written undertaking while applying for the grant of secured advance in case of the

agreement indenture bond already prescribed to the effect that he has not taken or casued to be taken nor shall be

taken or caused to be taken any advance on the same materials on which secured advance is applied for from any
other persor/firm, corporation, fimited company or any financing institution like Bank etc. by hypothecating or pledging

the materials (Govt. in PW.D. Resolution No. PWD-2675 B/905/66-C, dtd. 30-11-77).

Secured advance will be paid after producing equivalent amount of Bank Guarantee of Schedule Bank (R&BD G.R.No.

PW.M.-1090/U-0-13(5}-C, dated 4-10-1997)

Any error in quantity or amount in Schedule ‘B’ showing items of works to be carried out shalt be adjusted in accordance

with the following rules :

(@) In the event of a discrepancy between description in words and figures quoted by a tenderer in the rates

“column, the description in words shall prevai.

{b)  Inthe event of an error occuring in the amount column of the Schedule ‘B’ snowing itern of works, as a resu't
of wrong multiplication of the unit rate and quantity the unit rate shall be regarded as firm and multiplication
shall be amended on the basis of the rate.

(¢)  Allerrors in totalling in the amount column, and in carrying forward totals shall be corrected.

{d  Any rounding off of amounts against items of in totals shall be ignored. The tendered sum so altered shalt for
the purpose of tender be substituted for the sum original tendered and considered for acceptance.’

Battens shall be teakwood for acceptable auality and shall be varnished betore tixing in position.

Wooden-cup board should be polished on both the sides.

Whenever Government materials are issued, the contractor shall be responsible for the safe custody and proper use

of the materials.

Loose electric fitting connectionshould be done at the time of nanding over possession of building to the concerned

civil or adminstrative department and accordingly after taking over possession of these connection concerned Civil/

Administrative department is responsible for fittings.

(i) Late tenders {\.e. tender received after the specified time of opening) Delayad tender (i.e. tenders received before

the time of opsr 173 but after the due date & time of receipt of tenders) and post tender offers shall not be opened and

considered at !

(i)) The tenders recaived (by registered post after the time of date specified in the tender notice) shall not be received

by the concerned cffice {rom the postman, for which date and time may be recorded on the cover of the tender as to

when tender was refuse :t by the Divisional Accountant or the Divisional Head or any other person in charge.
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22513 A adH 51252 e Ay U5 Yol adl 2530 AT L. 1-¥-2002 ughl Ysash s2arrll udl 253 ued s wo-w-ll

A3 Al Qs @y usd 4l '
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Signature ofcontractor/s Executive Engineer,

Division
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GENERAL CONDITION OF CONTRACT FOR ELECTRICAL WORKS IN THE BUILDING AND COMMUNICATION
DEPARTMENT

GENERAL CONDITIONS OF CONTRACT

1. Definition of terms :

In construmq these general conditions and the annexed specification the following words shall have the meaning
here assigned to them unless there is something in the subject or context inconsistent with such constructaons

The "GOVERNOR OF GUJARAT" shall include his successors and assigns.

"The “Engineer” shall mean the Ex. Engineer. Electrical [ <ion. for the time being attached to the Public Works
Department of the Gujarat State or such other officer as may be appointed by the Ex. Engineer. Electrical Division to
supervise the work on behalf of the Governor of Gujarat.

The "CONTRACTOR" shall mean the Tenderer whose tender. shalil be accepted by the Governor of Gujarat. and
shall include the tenderer's legal personal representatives or successors and assigns. '

"PLANT" shall mean and include any machine. fixed or movable. used for the generation or transmission of power
or actuated by power.

"WORK" or "WORKS" shall mean the whole of the plant and material to be provided and work to be done.
executed or carried out by the contractor under the contract.

The "CONTRACT" shall mean all the documents by which the agreement by the contractor to be provided to
execute or carry out the plant work or works shall be constituted or in or by which the terms of such agreement or any
of them are contained or set forth specially as per these General conditions. any special conditions attached to or
issued, with these conditions. the specification. the Drawing... uie invitation for Tenders (if any) or any other letter.
notice or document upon or with reference to which the Tender is made and the schedule of prices (if any) furnished by
the contractor with his Tender. _ _

The "SPECIFICATION" shall mean the specification annexed to these General conditions and the Schedule
thereto (if any).

The "SITE" shall mean the whole of the premises, buildings and grounds in or upon which the Plant work or works
is or are to be provided, executed, erected, done or carried out.

The"DRAWINGS" shall mean the drawings issued with the specification which will ordinarily be identified by being
signed by the Engineer and any further drawings submitted by the contractor with his tender and duly signed by him
and accepted or approved by the Engineer and all other drawings supplied or furnished by the contractor or by the
Engineer in accordance with these General conditions.

The 'SPECIAL CONDITIONS shall mean the special ~onditions of contractor {if any) attached to general
condition.

The "SCHEDULE"shali mean the schedule or schedules attached to the specification.

2. Contractor to inform himself fully :

The contractor shall be deemed to have carefully examined the invitation for Tender (if any) the general and any
special conditions, the specification and Drawings and the Schedule of price (i any). In case of disordance or want of
agreement between or amongsl the several things herein described as the grounds or data of the contract. then these
conditions shall have precedence of and be held to be more correct and binding and in like manner detailed drawings
shall be held to be more correct. and binding than general drawings and in like manner drawing made to a large scale.
or for special instruction. shall be held to be more correct and binding than drawing made to a smaller scale. or for
general instruction and figured dimensions shall be held to be more correct than dimensions by scale but subiect
nevertheless in case of doubt or dispute as to any of the matters aforesaid to the determination and decision of
Engineer as hereafter is more particularly mentioned and prov’ 'ed alwavs that nothing herein contained shalt limit the
powers of the Engineer hereinafter mentioned. :

3. Security Deposit :

The person/persons whose tender is accepted (hereinafter called the "Contractor” which expression shall, unless
excluded by, or repugnant to the context include his Legal heirs. executors, administrators and assigness) shall (a) Deposit
with the Executive Engineer a sum sufficient to make up the full security deposit specified in the tender in cash or
Government securities { as mentioned in para 208 of Gujarat Public Works Department Manual Vol. 1) duly transferred in the
name of the Executive Engineer or fixed deposit receipts or Term Deposits of Narmada Project in the name of the Excutive
Engineer within a period of 10 days from the date of receipt of the Notification of acceptance of his tender. or (b) (i) deposit
fifty percentage of the total security deposits as specified in the ténder form with the Executive Engineer in form of small
saving schemes or securities of Sardar Sarovar Narmada Nigam or F.D. Rs. of scheduled bank. However. the Contractor
can deposit twenty five percentage of total security deposit in the form of Gowvt. security (as mentioned in para 208 of
Gujarat Public Works Department Manual Vol. 1) or Term Depos ., uf Narmada Project duly transferred in the name of the
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Executive Engineer. or fixed deposit receipts in the name of the Executive Engineer within a period of ten days from the
date of receipt of notification of acceptence of his tender. |f the security deposit is not paid within the above specified time.
no work order will be issued till the issue about delay is finaify der ~~d by the competent authority. (b) (i) The Government
shall be deemed o have been authotised to deduct the balance of fifty percentage of the security deposit as specified in the
tender form from the amounts that become payable 1o the contractor for the work done under the contract from time to time,
such deduction shall not exceed ten percentage of the amouni so payable and the whole amount paid in cash or by way of
deduction shall be held by Government by way of security deposit. For the works whose estimated amount is more than
rupees fifteen lacs, the Contractor shall have to give the performance bond supported by F. D. R. or Unconditional. So that
same can be encashed without giving any reason by the Executive Engineer Non Transferable and Irrecovable Bank
Guarantee of any schedule bank equivalent to five percentage of the estimated amount put to tender alongwith the initial
security deposits. All compensation. L iquidated damages or other sums or money payable by the contractor to Government
under the terms of this contract shail be deducted from or recouped by the realisation of a sufficient part of his security
deposit. or from the interest arising therefrom or performance bond or from any sums which may due or may become due
by Government to the Contractor on any account whatsoever and whether in respect of this contract, any other contract, or
otherwise. In the event of his security deposit being reduced by r~ason of any such deduction or recoupment as aforesaid.
the contractor shall within ten days thereafter. make good in cash or in Government securities transferred as aforesaid any
sum or sums required to make good the shortfall in the amount of the security deposit. The security deposit. when paid as
above shall at the cost of the depositor. be converted into interést bearing Government securities in the name of Executive
Engineer provided that the depositor has expressly desired this in writing. This is subject to the condition that twenty five
percentage of the total security deposit must be held in the form of small saving Schemes or Term Deposits of Narmada
Project. If the full amount of the security deposit to be paid as above within the period specified above, is not paid the
tender/contract already accepted shall be considered as cancelled and legal steps shall be taken against the contractor for
recovery of the amounts. ‘

Fifty percentage of the Security Deposit alongwith performance bend shall become refundable within fifteen days after the
final completion cerlificate is issued as per Clause-25. All dues under this contract or other contract, or otherwise; including
the royalty charge if * No Due-Certificate” is not produced by the contractor shall be recovered from the aforesaid amount of
fifty percentage of the said security deposit and the balance sha®l be refunded within fiteen days after the final certificate
is issued as per clause-25. The remaining fifty percentage of the security deposit shali be refunded after the expitry of the
Defect Liability period as per clause-33 after deducting therefrom the amount of expenses, if any. due to Government under
this contract.

Annexure

PERFORMANCE BOND
( The date of this bond must not be prior to the date of the instrument in connection with which it is given}.

KNOW ALL MEN BY THESE PRESENTS, THAT WE, THE PRINCIPALS AND SURETY above named are held and firmiy
bounduptothe ... e hereinafter called the Employer in the amount stated for payment of which
sum, well and truley 1o be made. we bind ourselves. our heirs, executors, administrators and successors jointly and
severally. firmly by these presents subject to the provisions of which the aforesaid Contractor on demand and without
demand on a claim being made by the Employer.

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the principals have entered in to a contract with the
Employer numbered and dates as shown above and hereto attached for the execution of work ... TR

NOW THEREFORE, if the Principal shall well and truly perform and fulfill all the undertakings. convenants. terms, condi-
tions and agreements of said contact during the original terms of tHe said Confract and any extensions thereof that may be
granted by the Employer with or without notice to the surety and during the life or any guarantee required under the contract
and shall also well and truly perform and fulfill all the Undertakings, convenants, terms. conditions and agreements of any
all duty and unduly authorized modifications ¢f said Contract that may hereafter be made. notice of which modifications to
the surety being hereby waived or shall pay over, make good and reimburse lo the Emplryer all loss and damages which the
employer may sustain by reason of failure or default on the part of said-Principai >0 to do.




"

We ... turther agree that the guarantee herein Contained shall remain
in fuli force and effect during the perlod that would be taken for the validity of the said Contract. and that it shall continue 1o
be enforceable till all the dues of the employer under or by virtue of the Contract have been fully paid and its claims satisfied
or discharged or till the Employer certifies that the terms and conditions of the Contract have been fully and properly carried
out by the said Contractor and accordingly discharges the guarantee. Unless a demand or claim under this guarantee is
made on us in writing on or beforathe .............. ... TRURTOTORUURUUUUURUIRI we shall be discharged from all I|ab|I|ty under
this guarantee thereafter.

INWITNESS WHERE OF, the above bounded parties have executed this instrument under their several seals on the date
indicated above the name and corporate seal of each corporate partly being hereto affixed and these presents duly signed
by its undersigned representatives. pursuant to authority of its governing body.

In the presence of witness ‘ individual
Principal '
LT BT PRURPR asto ... (seal
D AS MO (seal)
B AS 1O (seal)
A asto .. (seal)

by affix Corporate Seal

Attested Corporate stirety
Business address
Affc by ... RO OTTTURR corporate Seal
Title o

For and on behalf of the Employer
4. Mistake in contractor’s Drawings :

The contractor shall submit such drawings as may be required and shall be responsible for any discrepancies,
RITOrS Or omissions in any drawings or other particutars supplied by him notwithstanding that such drawings or
particutars may have been approved by Engineer.

5. Patent Rights etc.

The contractor shall fully indemnify the Governor of Gujaral against all actions suits claims demands, costs,
charges and expenses arising from or incurred by reason of any infringement or alleged infringement, of any. letters
patent. design. trademark or name copyright or other protected rights in respect of any machine. plant. werk materials
thing or system or method of using, fixing. working or arrangement used or fixed or supplied by the contractor but this
indemnity shall not extend or apply to any action. suit. clain., uemand. cost charges or expenses arising from or
incurred by reason of the use of the work or any part thereof otherwise than in the manner of for a purpose
contemplated by the contract. All royalties and other similar payments which may have to be paid for the use of any
machine. plant. work. material. thing. system or method as aforesaid (whether payable in one sum or by installments or
otherwise) shall be covered by the contract price and payable by the contractor.

in the event ot any claim or demand being madea or action or suit brought against the Governar of Gujarat in
respect of any such matter or matters as all negotiations for the settlement of such claim or demand and such action . .
aforesaid the contractor shall be duly notified. thereof. and he shall conduct or suit also be conducted by him subject
it and so far as the Governor of Gujarat shall think proper under the Supervision & Control of Governor of Gujarat
through the officer duly authorised on his behalf.

6. Excess over Tender quantities, Extra items & Variations in Specifications, Drawings etc.

6.1 The Engineer-in-charge shall have power to make anv alterations additions in or 1o the original specifications.
drawings. designs and instructions that may appear to him tu be necessary or advisable during the pregress of the
work and the contractor shalt be bound to carry out the work in atcordance with any instructions in this connection
which may be given to him in writing signed by the Engineer-in-charge and such alternation shall not invalidate the
contract and additional work which the contractor may be directed to do in the manner above specified as part of the
work shall be carried out by the contractor on the manner above specified as part of the work shall be carried out by
the contractor in the same conditions in all respects on which he agreed to do the work and at the same rate as are
specified in the tender for the main work.

6.2 Except thal when the quantity of any item exceeds the quantity as i the tender by more than 30% the
contractor will be paid for the quantity in excess of 30% at the rate entered in the S.O.R. of the year during which the
excess in quantity is first executed and for the materials consumed in excess quantity the rate for the materials 1o be
charged would be the basic rate taken into account for fixing the rate for the S.0.R. above instead of the rate
stipulated in scheduie-A.

6.3 It the additional or altered work includes any class of work for which no rate is specified in this contract. then
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such class of work shall be carried out. :

(i) At the rate derived from the tem within the contract which is comparable to the one‘invoiving additionat or
altered class of work; where there are more than one comparable items, the item of the contract which is nearest in
comparison with regard to class or classes of the work invelved shall be selected and the decision of the
Superintending Engineer as o the nearest comparable item shali be finai and binding on the contractor.

(i} If the rate cannot be derived in accordance with (i) above. such ctass of works shall be carried out at the rate
entered in the Schedule of Rates of the Division for the year in which, the tender was received, increased or
decreased by the percentage by which the tender received. increased or decreased by the percentage by which the
tender amount is more or less as compared or decreased by the percentage by. which the tender amount 1s more or
less as compared 1o the amount arrived at the rates in the "Schedule of Rates™ of the Division in the year in which the
tender was received. If the Schedule of rates calculated considering such items which were included in the “Schedule
of Rates™ of the Division for the year and for materials consumed on such item the rate to be charged would be the
basic rate taken into account for fixing the rate in $.O.R. referred to above. instead of the rate.

(iii) it it is not possible to arrive at the rate from (1} and (i) above. such class of work shall be carried out at the
rate decided by: the competent authorities on the basis of detailed rate analysis after hearing the contractor before a
committee of two superintending Engineers stationed at the same place or the nearest place.

6.4 If the additional or altered work. for which no rate is entered in the “Schedule or Rates™ of the Division s
ordered to be carried out before the rate is agreed upon. then the contractor shall within seven days of the date of
_ receipt by him of the order to carry out the work. inform the Engineer-in-charge of the rate. which it is his intention to
charge for such class of work and if the Engineer-in-charge does not agree to this rates. he shall by notice in writing
be at liberty to cancel his order to carry out such class of work and arrange to carry it out in such manner as he may
consider il advisable, provided always that if the contractor s' 21l commence work or incur any expenditure in regard
thereof before the rates shali have been determined as lastly herein before mentioned, then in such cases he shall
only be entitled to be paid in respect of the work carried out or expenditure incurred by him prior to the date of the
determination of the rate as aforesaid accourding 1o such rate or rates as shall be fixed by the Engineer-in-charge. In
the event of the dispute, the decision of the Superintending Engineer of the Circle shall be final.

Where. however. the work is to be executed according to the designs. drawings and specifications recommended
by the contractor and accepted by the competent authority. the alternation above referred to shall be within the scope
of such designs. drawings and specifications appended to the tenders.

The time limit for the completion of the work shall be extended in the proportion that the increase in the cost
occasioned by allernations bears to the cast of the original contract work and the certificate of the Engineer-in-charge
as to such proportion shall final and conclusive.

7. Workmanship and Materials :

The work shall be carried out in all respects with workm....ship and materials of the best and most substantal
and approved qualities 1o the entire satisfaction of the Engineer who may reject any plant. apparatus of malterial or
workmanship which shall in his opinion he of defective quality any such rejection to be final and conciusive The
contractor shall at his own expenses provide all material labour, haulage. power. tools. tackies and apparatus
necessary 10 execule and complete the works and plant in the manner aforesaid.

8. Use of work pending completion :

The Governor of Gujarat shall be at liberty at any time to put into beneficial use the whole or any part of the work
he may desire to use pending the formal completion and taking over of the same.
9, Subletting of contract :

The contractor shall not without the consent in writing of the Governor of Gujarat under the hand of the Engineer
assign or sublet the contract nor make any sub contract with any person or persans for the execution of any portion of
the work other than for raw materials. or for any part of the work of which the manufacturers are named on his contract.
10. Protection and liability for accidents, Theft and Damag. .

The Contractor shall at all items until the commencement of the period maintenance as provided in clause 16
property and sufficiently cover up and protect all materials delivered on site from damage or injury by exposure to the
weather and shall take every proper precaution against accident, damage or injury on the same from any cause The
contractor shall be and remain answerable and liable for all accident and damage thereto which until the
commencement of the period of maintenance as provided for under clause 16 may arise or be occassioned bt the acts
or omissions of the contractor or his workmen. agents. servants or sub-contractors and ali losses and damages
arising from such accidents, damage or injuries as aforesaid shall be made good in the most complete and substantial
manner by and at sole cost of the contractor and to the satisfaction of the Engineer.

Provided that should the Engineer certify. that the work has been completed but that owning to circumstances
over which the contractor has no control the work cannot be taken over the contractor shall not be held liable for any
loss of or damage to the work occasioned by such delay in taking over and nceurring more than one month after date
of completion of the work as certified py the Engineer.
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Until the work shall be or deemed to be taken over as hereafter provided the Contractor shall also indemnify to
Governor of Gujarat from and against all claims and demands. suits. proceedings, cost and expenses in respect In
respect of or in connection with any injury to person or damage to property by whomsoever sustained or by defective
design work or materials made. done. furnished or supplied by the contractor. The Contractor shalf also be responsible .
for thefts of any property of the Governor of Gujarat or of others committed by any employees of his own or his
subcontractors and shall be krable for the costs of replacing any property stolen.

11. Insurance :

Subject as hereinafter provided the contractor shall at his own expense insure and at all times pricr to the
commencement of the period of maintenance keep insured against destruction or damage by fire or earthquake storm
and tempest such plant and materials ordered for the work as may for the time being be upon the site for the full value
of such plant and materials.

12. Materials brought on the site :

All materials, tools and tackle brought to and delivered upon the site for the purpose of the work shalt from the
time of their being so brought vest in and be the property of the Governor of Gujarat but may be used for the purpose of
the work but for that purpose only and not on any account be removed or taken away by the contractor or any other
person withoul the express permissicn in writing of the Engineer, but the Contraclor shall nevertheless (Subject as
hereinafter provided) be solely liable and responsible for any loss or destruction thereof or damage unless resuiting from
causes beyond the Contractor's control not being causes insurance against destruction or damage from which is
provided for in clause 11. The Governor of Gujarat shall have a hen cn such materials, tools and lackle for any sum
which may to any time prior to the completion of the works be due or cwing to him by the Contracior under in respect of
or by reason of the Contract and shall be at liberty to sell and dispese of any of such materials. tools and tackle
remaining after the completion of the works in such manner as he shall think fit, and to apply the proceeds in or towards
the satisfaction of such sum or sums so due or owing as aforesaid but subject to such lien and power of sale and
disposal such surplus materials. tools and tackle shall being to the contractor and may be removed and disposed of by
him as he shall think fit after the lien is withdrawn by the Engineer in charge.

13. Default :

If the Contractor shall at any time fail in the opinion of the Engineer to proceed with. the work with due diligence
and expedition. or shall refuse. neglect or omit to comply with any orders given to him in writing by the Engineer in
accordance with the provisions of these conditions or shall commit any other breach of the provision of the contract.
the Engineer shall be at liberty to give notice in writing to the Contractor to make gooed the failure neglect. omission or
breach complained of and should the Contractor shall fail to comply with any such notice within such period as may
be prescribed in such period as may be prescribed in such notice then and in such case the Governor of Gujarat shall
be at fiberty to employ workmen other than those of the contractor to perform and execute the work in respect of
which the failure neglect or omission referred to in such notice shall have been committed or occurred. If the Governer
of Gujarat shall think fit, it shall be lawful for him to enter into a new contract with arly other persons. or person. for the
execution of such part of the work as may not have been executed and in that event the Governor of Gujarat shall
without incurring any liability to the Contractor be entitled to use all or any of the materials. tocls. tackle or cther
things which may then be on site for the purpose of completing the werk or any part thereof and to provide any
additiona! materials. tools, or tackle required for the purpose and the cost of executing any such work and providing
any such materials shall be paid by the contractor te the Governor of Guiarat on demand.

Subject to and after satisfaction of the lien of the Governar of Gujarat for any sum due to him by the Contractor
for any expenses, cost or tharges incurred in the completion of the work, all materials. tools, tackle or other thing
remaining on the site and unsold after such completion shall forthwith hereafter be removed by the contracior.

14. Replacement of Defective work or material : ‘

If during the progress of the work the Engineer shal! notify in writing to the contractor that in his opinion the
Centractor has executed any unsound or imperfect work, or has supplied any materials inferior in qualty to those
stipulated for by the Contractor. the contractor shall at his own expense. within ten days of his receiving the notice.
proceed with due expedition to remove or after and reconstruct or replace the work, or as the case may be supplied
fresh materials up to the standard of the specification. In place of the work or materials complained of by the notice
(as the case may be) and in case the contractor shall fail to do so the Govarnor of Gujarat may after expiraticn of ten
days from giving of such notice give a further notice in writing staling that the Governor of Gujarat intention so to do
forthwith at the cost of the Contractor remove the work or materials complained of and perform all such work or (as
the case may be) supply all such materials in place of those complainad of as may be necessary or proper in order to
comply with the Contractor and the cost as certified by the Engineer of any such removed and performance of work or
supply of materials shall be paid by the contractor to the Governor of Gujarat on demand. provided always that nothing
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in this clause shall be deemed to deprive the Governor of Gujarat or effect any other rights or remedies under the
Contract or otherwise which he may have in respect of such defects of deficiencies. No payment which have been
made on account of materiais delivered or work executed shall be looked on as acceptance of such or any work or
materials. .

15. Cutting away & making good

The tender is to include all nedessary cutting and making good for the purpose of the contract of the wood work,
walls, floors etc. of the site. The contractor will be held responsible for. and will have to make good at his own
expense. to the satisfaction of the Engineer. any damages 1o or disfigurement of the site which may have been
caused by the acts or omissions of himself or his servants or agents in connection with the carrying out of the contract.

16. Maintainence : .

The Contractor shall make good at his own expense all defects due to faulty design material, or workmanship on
the part of the contractor which may during a period of 6 calender months from the date on which the work is certified
by the Engineer to have been brought into beneficial use or if no such certificate is given from the date of the final
payment for the work under clause 20 (which period is hereinafter called the "the pericd of maintenance” ) develop
under proper use in the work or any part thereof by replacing plant materials or work or otherwise as may be
necessary. Any such making good by the contractor shall in no case relieve him from his liability to make good any
furthur defect in the work made good of replace which may develop during the reminder of such period of twelve
months. If any such defects are clearly. caused by the fault of the Contractor and are liable to recurrence the
contractor shall make such alterations as are required to prevent any recurrence of such defects. If any defects or
alterations which Contractor shall become liable to make good or make under this clause be not made good or made
(as the case may be) within such time as the Engineer may prescribe for the purpose. the Engineer may proceed to
make good or make the same (as the case may bej at the risk and expense of the Contractor. but without prejudice to
any other right or remedies which the Governor of Gujarat may have against the Contractor in respect of his default in
making good or making the same as aforesaid and the cost of any such making good or making shall be paid by the
Contractor le the Government of Gujarat on demand.

17. Contractor's Representative & workmen :

The contractor Shall employ at least one competent representive. whose name Or names shall have previously
been communicated in writing to the Engineer by the Contractor to Superintend the carrying out the works. The said
representative. of if more then one shall be employed then. one of such representative, shall always be present on the
sile during working hours and any written orders or instruction which the Engineer or his duly authorized
representative. whose name shall have been previously communicated in writing to the contractor, may give to the
said representative of contractor. shall be deemed to have beer given to the contractor.

The Engineer shall be at liberty to object to any representative cr person employed by the Contractor in the
execution of or otherwise about the work whe in the Engineers opinion shall misconduct himself or be incompetent or
negligent and the contractor shall remove every person 8o objected to forthwith upon receipt from the Engineer of
notice in writing requiring him to do so. :

17.A Minimum age of persons employed and employment of donkeys or other animals :
() The Contractor shall not employ any person who is under the age 12 years.

(il The contractor shall not employ donkeys or other animals with breaching of string or thin rope. The breaching
must be attest three inches side and should be tape (Nawar).

(iy  No animal suffering from scres. lameness or emaciation or which is immature shall be employed on the work.

(iv) If contractor does not accept the proceeding conditions No. (iy. {ii}. & (iii) his tender shall not be accepted and
his name shali be removed from the list of contractors.

(v, The Engineer shall remove from the work any perscn of animal found working which does not satisfy these
conditions and to responsibility shall be accepted by the Governor of Guiarat for any delay caused in the
completion of the work by such removal.

18. Submission of Samples :

The contractor shall not without written sanction of the Engineer use for the execution of the work any materials
plant or stores of-any type of description other than those specified in his tender. He shaii. if required to do so. or al
his options. deposit samples, at the office of the Engineer for approval and the Engineer shall within 14 days of the
recetpt of the samples, express in writing to the contractor his approval or otherwise of the samples deposited. and all
materials. plant and stores used in the execution of the works must be in every way equal to the deposited sampies.
All the deposited samples will be returned to the contractor within one month of the work being taken over .



19. Ded uction from contract Price :

The amount or all costs of works, expenses or other sums which under the contract shall be payable by the
contractor to the Governor of Gujarat from any moneys due or becoming due by him to the Contractor under contract,
without prejudice to the Governor of Guijarat. right to recover the same.by the ordinary process of law.

20. Terms of Payment :

Subject to any deduction which the Governor of Gujarat may be authorised to make under the contract. the
Contractor shall be entilled upon the certificate of the Engineer to the effect hereinafter stated payments of R.A.Bills
shall be made to the contractor as per items, in measurable units executed according to the specifications.

it at any time the contractor shall be prevented for any period of not less than 30 days from causes within the
control of the Governor of Gujarat either first. from delivering on the site any plant or material ready in India for
delivery or secondly from proceeding with the erection at any plant or materials which he had already delivered on the
site. the Governor of Gujarat shall bear the cost of storage and protection, including insurance in accordance with
clause Il. of the plant and material during such period in the first of such of contractor shall be entitled to payment of
80°: percent of the value certified as aforesaid of the plant or materials delivery of which shall have been so
prevented within one month from the date on which as certified by the Enginser such plant or materiai are so ready as
aforesaid provided that alt portions thereof have been suitahly and sufficiently marked as being property of the
Governor of Gujarat and are delivered into the custody of some person approved by the Engineer who has granted a
receipt thereof.

instaliments shall be due and payable by the Governcr of Gujarat within one month from the date of each
certificate of the Engineer.

21. Certificates of Engineer :

Every applications to the Engiineer for a certificate must be accompanied by a detailed claim in duplicate) setting
forth (in the order of the Schedule for price if any) particulars of the Plant or materials delivered and work executed to
the date of the claim. and the certificate as te such of the plant and work mentioned in the claim as is in the opinion
the Engineer in accordance with the contract shail be issued within 14 days of the application. No application for a
certificate shall be made within 14 days previous applications.

22. Cenrtificate not to affect rights of the Governor of Gujarat of contractor :

The Engineer may be any certificate make any correction or modification in any certificate previously issued. by
him. any payment shall be regulated and adjusted accordingly. No certificate of the Engineer shall nor shall any
payments on account by the Governor of Gujarat tc the Contractor. nor extension of time for the execution of the
works by the contractor which may be granted by or behalf of the Governor of Gujarat affect or prejudice any of the
rights of the Governer of Gujarat against the contractor under or relieve him any of his obligations for or in respect of
the due perfermance of the contract, or be interpreted as approval of work done or of malerial supplied.

23. Suspension of Work :
The Governor of Guijarat shall any to the contractor all proper expenses arising from suspensions of the works by

order in writing of the Engineer or any other officer on behalf of the Governor of Gujarat unless such suspension is due
of ome default on the part of the Contractor or any sub-contracter under him,

24. Datnages for delay in completion :

(iy It the Contractor fails to complete the work under contract by the stipulated date. he shall pay liquidated damages
ot Rs. 0.1 percentage of the contract value per day from the date of delaying the said work upto the date of completion and
handing over to the Government.

(i) However also if the contractor fails to complate any part of the werk Proportionate to by the time in relation to the
vaiue of such part. he shall pay Liquidated damages per day from the date of delaying the said part of the work up to the
date of completion of the said designated part at the rates shown inthe said schedule of the contract Value of such part for
such failure till the said designated part is compieted.

(i) The aggregate maximum of liquidated damages payable under this clause shall not exceed Rs. 0.1 percentage of
contract value per day and shall be subject to the maximum amount of ten percent of the estimated amount put to tender.

(iv) Delays requinng payment of ten percent liquidated damages of the amount put to tender for performance sivall be
«ufficient cause for termination of contract and for forfeiture of security deposit. (including amount of performance bond in
~spect of works estimated 1o cost more than Rs. 15 lacs. for performance) and registration of the contractor shalt also be
Leptin abeyance for three years from the date as fixed in all such cases.

24-A  If the Contractor shall desire an extension of the time for completion of work on the ground of his having been
unavoidably hindered in it execution or on any other ground he shall apply in writing to the Ex. Engr. before the
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expiration of the period stipulated in the tender or before expiration of 30 days from the date on which he was hindered
as aforesaid on with the cause for making for extension occurred whichever. is earlier and the Ex. Engr. may if in his
opinion. There are reasonable and bonafide grounds for granting. and extension grant such extension as he thinks
necessary or proper. The decision of the Ex. Engr. in this matter shall be final.

No applications for extension of time for completion of work shall be considered unless it 15 received by
registered post in the office of the Executive Engr. or left at his office and obtained receipt there of duly signed by the
Ex. Engr. or his nominee authorised in this respect.

The date of receipt of application by the Ex.Engr. shall be considered as the date of application for the purpose
of counting the period as mentioned above.

24B. “If the contractor or his workmen. or servants shali break deface. injure or destroy and part of the building. or
the work in question in/or which they may be working or any building. road fence. enclosure or glass-land or cultivated
ground contingence to the premises on which the work or any part thereof is being executed or if any damage shall be
done to the work from any cause whatever before completion of the work or before the completion of the maintenance
period whichever is later or any damages occurred/caused due to normal flood or rain or if any imperfection become
apparent in it within three-months from the grant of a certificate of completion. final or otherwise by the Engineer-in-
charge. the contractor shall make good the same at his own expenses or in default. the Engineer-in-charge may cause
the same to be good by other contractor. and deduct expenses {(of which the certificate of the Engineer-in-charge shali
be final) from any sums that may then be due or may thereafter become due to the contractor or from his security
deposit or the proceeds of sale thereof a sufficient portion thereot™.

24-C Force Major Clause :

Neither party shall be liable to the other for any loss or damage occasioned by or arising out of acts of God. such as
tinorecedented flood. Volcanic eruption. earthquake or other convuwsion of nature and other acts such as but not restricted
to general strike. invasion. the acts of foreign countries. hostilities, or war like operations before or after declaration of war.
retellion. military or Usruped power which prevent performance of the contract and which could not have been foreseen or
avoided by a prudent person.

Note : "Unprecedented flood” means the flood crossing the High Flood Level of thepast _ ___ _ _ year(s)
which s on the available record.
iModified Vide R & B D. G. R No. TNC - 1096 - {B - 143 - (16) - C dated 11-1-99)
25. Time of taking over :
The work shall for the purpose of all the provisions of these conditions be deemed to have been completed and taken
over by the Governor of Gujarat when the Engineer. shall have certified in writing that it has been completed in
accordance with the Contract conditions and such Certificate shall not be unreascnable withheld nor shall the
Engineer delay its issue on account of commissions or defecis which in his opinion do not effect the effictent use of
the work. but such issue shall be without prejudice to the Contractor's liability to make good any such omissions and
defects with the greatest possible expedition

26. Death & Bankruptcy :

if the Contractor shall die. or become insolvent or bankrupt or have a receiving order made against him or
compound with or make no proposal carrying on his business under inspection or for the benefit of his creditors. or
commit an act of Insolvency or bankruptcy. or being a corparation be ordered 1o e wound up or have a received of its
business appointed the Governor of Gujarat shafl be entitled forthwith by notice in writing to the Contractor hig legal
representatives 1o determine the contract and the Governor of Guiarat may in that event complete the contract.in such
time and manner and by such person as he shall think fit.

27. Disputes to be referred to Gujarat Public Works Disputes Arbitration Tribunal :

The disputes relating to this Contract in so far as they fall within the jurisdiction of Gujarat Public Works
Disputes arbitration tribunal shall-be referred to the said Tribunal of Gujaral State.

However the reference to Arbitration Tribunal under this clause will not stay fuifilment of obligations of the contractor
or rights of the Engineer-in-charge under this contract. unless otherwise ordered to the contrary by the said Tribunal as
interim Relief measure. ‘

(The following clause is to be deemed included in this conditions only when Plant or Machinery is
included in the Contract).

28, Contract Drawings :

The contractor shall submit to the Engineer for his approval on or before the dates stipulated for this purpose in the
specification copies of ali the drawings of the general arrangements of the plant as set out therein and of such detail
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drawings as may be reasonably necessary.

Within Fourteen days from the recéipt. by him of such copies the Engineer shall signify his approval or otherwise of
the same and if he does not do so he shall be deemed to have approved thereof.

Within Fourteen days from the notification by the Engineer to the Contractor of his approval such copies, orin the
absence of such notification within thirty days from the receipt of such copies. the copies in ink on tracing cloth or
ferrogallic prints mounted on cloth, of all drawings as approved shall be supplied to the engineer by the contractor respectively
and shall thereupon the signed by the contractor and become the property of the Governor of Gujarat.

Such signed copies of the drawing shall not be departed from in any way whatsoever except with the written permission
of the Engineer. During the execution of the works of the signed copies shall be always kept available for reference onthe site.

Inthe event of the Contractor desiring to keep in his own possession a signed copy of the drawings as approved he
shall supply three copies instead of two and in this case the Engineer shall sign the third copy and return the same to the
Contractor.

29. Manner of Execution, Quality of materials etc. :

The plant shall be manufactured. constructed. provided, put in position and maintained in the best and most
substantial and workmen like manner and materias of the best and approved qualities having regard to their respective uses.

30.Tests on site :

In all cases where the special conditions are provided for tests on the site whether of plant. materials or workmanship
the Governor of Gujarat except where otherwise specifically stipulated shalt provide free of charge such labour, materials
fuel stores. apparatus and instruments as may be requisitioned from time to time efficiently to carry out such tests in
accorance with the condition.

Where electrical energy is required for tesis on site and a supply is available on the site from an existing installation
such electrical energy shall be supplied to the contractor by the Gowt. free of charge at the pressure and frequency of the
ardinary supply is available the electrical energy necessary for such tests shalf be provided by the contractor’

31. Delivery of plants & materials :

No Plant materials shall be tendered for delivery until an intimation in writing shall have been given to the contractor
by the Engineer that Governor of Gujarat is ready to take delivery.

32.Tests on completion :

On the completion of the works on the site in accordance with the contract the contractor shall give the Engineer
notice in writing of such completion. The Engineer shall after receipt of such notice by notice in writing under his hand for
date and an hour on that date for the making of the test on site if any such are provided for the contract.

. The contractor shall carry out such tests upon the date and at the hour se fixed and if the Engineer or his authorised
representative shall attend on that date at that hours such test shall be carried out in the presence of the Engineer or such
representative.

If any portion of the plant fails under the tests fo satisfv the contract conditions similar tests according to the
contract of the portion so failing shall if required by the Engineer or by the Contractor be repeated within a time to be fixed
wy the Engineer and ithe provisions of this clause shall apply to such repeat 20 test as if they were the original tests and the
contractor shall pay to the Governor of Gujarat all reasonable expenses to which he may be put by such tests.

If the tests or any repeated tests so required as aforesaid be not made by the Contractor on the date fixed as
aforesaid for the same by the Engineer may proceed to make such test himself at the contractor's risk and expense.

It in any test under this clause the plant tested shall fail to satisfy the contract conditions the Governor of Gujarat
shail as from the date slipulated by the contract for completion nevertheless have the right of using such plant until the
same shall satisfy such conditions and such use shall be at the contractor's risk_ in the event of the question whether the
works have been completed in accordance with the contract or any question regarding such completion being submitted to
Arbitration as any portion of the plant the Engineer may certify to be capable of being used on condition of paying to the
contractor a sum calculated (according to the period or the use) at the rate of 5 percent per annum upon the amount withheld
or deducted in respect of such plant.

33. Rejection of Defective work :

If the works, or any potion thereof shall not in the opinion of the Engineer on the stipulated tests (if any) being made
in accordance with the contract satisfy the contract condition within three months after the date stipulated for completion
the engineer may give notice in writing to the contractor setting for the particular of the defects of particularts in respect of
which the works in his opinion fail to comply with the contract conditions and requiring the contractor to make good. after or
replace the same within such time to be specified in the notice as the engineer may consider reasonabie and the contractor
shall make good. after or replace the same as required by such notice and so as to make it employ with the requirements




| 16|

of the contract condition within the time so specified. Shouid he fail to do so within that time the Governor of Gujarat may
make good after or replace the same as so required and the cost . [ such making alteration good or replacement {less in the
case of any replacement any sum which would have become due to the contractor under the contract in respect of the
works replaced and which shall not have been paid to him) shall be paid by the contractor to the Governor of Gujarat on
demand or should the Governor of Gujarat not make good. after or replace any defective works in respect of which such
notice as aforesaid shall be given within six weeks from the date of the given of such notice the contractor shall repay tothe
Governor of Gujarat all sums (if any) paid by him to the Contractor in respect of such works. Nothing comtained in this
clause shall prejudice or affect the rights of the Governor of Gujarat undler the contract whether in the way of enforecement
of penalties or otherwise in respect of any delay in the completion of this work.

34. Use of plant of works pending making good :

If at expiration of the time specified for making good. altering or replacing the plint of works in any notice given by
the engineer to the contractor under the last preceeding clause the contractor stiali not have duly made good. altered or
replaced the same in accordance with the contract the Governor of Gujarat shalf be at liberty if he thinks fit to make use of
the same for such time as shall be reasonably sufficient accordil 4 to the circumstances (o enable him. to make good after
or replace the same (whichever he may see fit to do) provided that in respect of the pericd of such user. the Govt. of Gujarat
shall not be entitled to any damages under clause 24 of these contditions land in the case of complete replacement the
contractor shali be entitled to be paid in reasonable sum for the same.
35.Workman's compensation in case of injury :

The contractor shail be responsible for any compensation and shall pay to his workmen Compensation payable for
injuries under. the workmen's Compensation Act. 1923 {VIll of 1923) hereinafter calleci the said Act. If such comensation is
paid by Govt. as principal under sub-section (1) of section 12 of the said Act. on behalf of the Contractor. it shall be
recoverable by Government from the contrator under sub section (2) of the said section such compensation shali be
recovered iin the manner laid down in clause 3 and 19 of the condition of contract.
36.The Apprentices : - ‘ _

The contractors shall afford or procure as the case may he everyfacility to Indian apprentices for practical training
in the factory.

Owned managed controited or patronized by thein, so as to enable the Indian Apprentices to acquire full knowledge
of the technique and work of their trade industry:calling or profession. -

37. Set-off Clause : o

Any sums of money due to the Contractor (including the security deposit returnable to the contractor under this
contract shall be appropriated by the Government and shali be set off against any claim of the Government far the payment
of sum of a money arising out of or under any other centract made by the contractor with the Government. When no such
amount for purpose of the recovery from the contractor iagainst any claim of the Government is available such a recovery
shall be made from the contractor as arrears of land revenue.

38. Appointment of Local Labourers :

The Contractor should as far as possible obtain the requirement of fabourers skilled and unskilled from the nearest
employment exchange, so as to utilize the local employment pot ~ntial.  there are no iocal employment exchange or such
exchanges are not able to provide the required tabourers locally. suitable local labours should be utilized to the maximum
exten! possible.

39. Fairwages : _ .

If a contractor fails to pay within ‘7" {seven) days to the labourer (s) worker(s) the minimum wages prescribed by the
Government under the Minimum Wages Act. 1949 as in force from time 16 ime the Executive Engineer or the officer of a
equal rank shall be at liberty to deducl the amount payable to the labourer (s} workers from his {(contractor's) bill or
deposit(s) payable by the contractor afte making due inquiries and shall not be entitled to any payment or compensation on
account of any loss that he (contractor) may have to incur of the action as aforesaid. Before the action as aforesaid is
enforced notice in writing to the contractor shall be issued by the Executive Engineer or the officer of the equal rank to pay
the wages as per minimum Wages Act in foce at the relevant time. if the contractor does not act as aforesaid within seven
days then the action contemplated as above shall be taken against him.

Signature of contractor/s ' Executive Engineer.
Division




SPECIFICATIONS FOR ELECTRICAL WORKS IN GOVERNMENT BUILDING
SUBJECTTOTHE GENERAL CONDITION OF CONTRACT IN FORCE

(1986)
GENERAL
1. Wiring Rules :

The installation generally shall be carried out in conformity with relevant tndian Standard Specifications and code
of practices prevalent, Indian Electricity Rules. 1956 and Indian Electricity Act. 1910 as amended from time to time.

2. Definition :

The definition of terms shall be in accordance with Indian Standard code of Practice for Electrical wiring Instaliation
IS- 732-1982 except for the definition of point in case of Internal Electrical Instaliation. For definition of point wiring and
measurement of Electrical works 1S-5908-1970 shall be referred to.

3. Voitage and Frequency of Supply :

All current consuming devices shall be suitable for frequency of 50 C/s and system of voltage meant for unless
otherwise specified. '

4. Layout of wiring and its discription :

{i} The wiring shall be carried out as per Schedule ‘power” wiring must be in screwed conduit and shalt be kept
separate and distinct from lighting wiring. All wiring must be done on the distribution system with main and branch distribution
boards at convenient centres and without isolated fuses. Alf conductors shall be run as far as possible along the walls and
ceiling as to be easily accessible and capable of being thoroughly inspected. The baiancing of circuits will be arranged -
before hand by the Ex. Engineer Electrical Division.

(i) Within one month of the taking over the installation, the contractor shall supply to the Ex. Engineer, Elect.
Division a complete set of wiring diagrams of the same on drawings to be supplied when available by the Execulive
Engineer, Electrical Division, and to the satisfaction of the Fx. Engineer, Elct. Dn. and these wiring iplans shall be "Drawings™
within the meaning of the term as used in the General Conditions of contract.

5. Conductors :

All conductors unless otherwise specified shall not be less than 1.5 Sq. mm for point wiring and 2.5 Sq. mm for
mains Conductors for power and lighting circuits shall be of adequate size to carry the designed circuit load without
exceeding the permissible thermal limits for the installation. and such sizes will be stipulated in specifications and or
drawings.

6. Cables :
6.1 All cablés shall conform to releveant Indian Standards.

6.2 Condugctors of all cable except the flexible cable shali be of ialuminium, The smallest aluminium conductors for_the
final circuit shall have nominal cross sectional area of not lessthan 1.5 $g. mm. The minimum size of the aluminium
conductors for power wiring shall be 4 sq. mm

6.3.1  Conductors of flexible cables shall be of Copper. The minimumcross sectional area of such a cables shail be
14.0193 mm. The flexible cable shall have uniform and adequate insuiation.

6.32  Unless the flexible cables and conductors are protected by armour or though rubber or PVC Sheath, these shall not
be used in workshops and other places where they are liable to mechanical damage.

- 633. Corefiexibie cables shall be used for connecting signle phase Appliances for phase, neutral & earth connections.
7. Fall of Potential :

The cross sectional area of all conductors inside buildings shall be so proportioned to their lengths that the drop in
voltage between main fuses and the farthest point or any lamp shall not exceed three percent of the voltage of the
consumer's with all the consuming devices in use,

7.1 If the CABLE SIZE is increased to avoid the voltage drop in circuit current rating of the cable shall be more than
that for which the circuit is designed. in each circuit or sub circuit every cable shall have a current rating not less

mm .
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than that of 1he fuse which protects the circuit or sub circuit respectively for current higher than the fuil load current.
Ratings of lamps and fans socket out lets : Points and exhaust ifans

Incondescent lamps installed in residential and non-residential buildings shall be rated at 60 wattas & 100 walls

respectively.
L]

Table fans and ceifing fans shall be rated at 60 watts, exhaust fan shall be rated according to their capacity.

5 Amp. socket outlet points and 15 Amp. sockets outlet points shall be rated at 100 watts and 1000 watts respectively
for the purpose of load assessment unless actual values of the load are know or specified.

Tests :
Before the installation is commissioned following tests shall be carried out.

(1) Insulation Resistance test

{2) Polarity Tests of Switches
{3) Earth continuity tests
{4) Earth electrods Resistance test

The insulation resistance shall be measured between earth and ithe whole system of conductors or any section
there of with all fuses in place and all switches closed, and except in earlhed concentric wiring all lamps in position
or both poles of the installation otherwise electrically connected together a direct current pressuere of not less than
twice the working pressure provided that it need not exceed. 500 volts for medium voltage circuits where the supply
is derived from the three wire D.C. or a poly phase A.C. System. the neutral pole of which is connected to eart
either direct or through added resistance, the working pressure shall be deemed to be that which is maintained
between the pahse conductor and the neutral.

The insulation resistance shall also be measured between all conductors to one pole or phase conductor of the
supply and all the conductors connected to the neutral or to the order pole or phase conductors of the supply with
all lamps in position and switches in ‘OFF" position and its value shall be not less than in that specified in Sub-
Clause8.2.1.3.

The insulation resistance in Megohms measured as above shall not be less than 50 Megohms devided by the
number if outlet or when PVC insulated cables are used for wiring 12.5 megohms divided by number iof outlets.

Where a whole installation is being tested. a lower value than that given by the formula, subject to a minimum of
1 megohm is acceplable.

A prefiminary and similar test may be made before lamps, etc. are installed and in this event the insulation
resistance to earth should be not less than 100 megohms divided by the number of outlet or when PVC insulated
cables are used for wiring 25 megohms divided by number of outlets.

The term “Cutlet” includes every switch except thal a switch combined with a socket outlet, appliance or lighting
fitting is regarded as one outtet.

Control theostat heating and power appliance and electric sign may. if required, be dis-connected from the circuit -
during the test, but inthat event the insulation resistance between the case or frame work, and all live parts of each
rheostat, appliance and sign, shall ibe not less than that specified in the refevant Indian Standard Specification or
where there is no such specification shall be not less than half a megohm.

Polarity Test :

In a two wire installation a test shall be made to verify that all switches in every circuit have beenfitted inthe same
conductor through out & such conductor shail be labeiled or marked for connection to the phase conductor or to the
non- earthed conductor of the supply.

In a three wire or a four wire installation a test shali be made to verify that every non-linked single pole switch is
fitted in a conductcr which is labelled or marked for ~onnorti,, 12 tnie of the phase conductor of the supply.
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9.2.2.3 Theinstallation shalt be connected to the suppty for testing. The terminals of all switches shall be tested by a test

9.2.3.

lamp one lead of which is connected to the earth. Glowing of test lamp to its full britliance, when the switch is inon’
posttion inmespective of appliance in position or not shall indicate that the switch is connected to the right polarity.

Earth Continuity Test :

The earth continuity conductor including metal conduits and metallf envelops of cables in all cases shail be tested
for electric continuity and the electrical resistance of the same alongwith the earthing lead but excluding any added
resistance or earth leakage circuit breaker measured from the connection with the earth electrode ito any point in
the earth continuity conductor in the completed installation shall not exceed one ohm.

* 9.2.3.1 Earth Elecrode Resistance Test :

10.

1.

Earth eleclrode Resistance test may be carried out by Megger Earth Testers containing a direct reading ohn-meter,
a hand driven generator and auxitlary electrodes.

On completion of an slectric installation (addition and alteration) a cerlificate shalt be furnished by the contractor
countersigned by the certified Supervisor under whose direction supervision the installation was carried out. This
certificate shall be in the prescribed form ias given in Appendix-'B’ in addition 1o the test certificate reqguired by
Local Electrical Supply Authortties.

Joint and looping back :

Unless with the sanction of Ex. Engineer Electrical Divisions all joints in conductor shall be means of approved
mechanical connectors in suitable and approved junction boxes but looping back system shalf be preferable. In
wiring unless otherwise specified Phase and live conduct shall be looped at the switch box where a neutral conductor

- can be looped from light. fan or socked. In non-residential buildings. neutrat and earth continuity wire shall be
brought to each of the switch boards should be of adequate size to accommodate at least one number of 5 Amps
socket outiet and control switch in future,

Switches :

Main Switchgears, Switch Board and their location :

11

112

-om

All main switches (other than those of iron clad pattern) carrying current of 10 Amp. and above shali be fitted for
back connections iand shall be suitably protected.

All switches and circuit breakers shall be constructed in accordance with the |.S. 4237-1967. General requirement
for switchgear and control gear for voltage not exceeding 1000 Volts and cther refevant {.S. provided also that
spring shall be either of phospher bronze or if steel shail be copper or Nickel plated and that handel shall be so
fastened that they do not tend to unscrew or become loose.

All main switches shall be either of metal clad enclosed pattern or of any insulated enclosed pattern which shall be
fixed at close proximity to the point of entry of supply.

Switch boards shall not be erected above gas. stoves, ot sinks or within 2.5 m of any washing unit i the washing
rooms of laundries or in the bath rooms. lavatorias, toilets or kitchens,

Switch boards. if unavoidably fixed in places likely to be exposed to weather. to drip or to abnormal moist temperature
the outlet casing shall be weather proof and shail be provider with glands or bushing of adopted to receive screwed
conduit agcording to the manner in which cabiles are run. PVG and double flanged bushes shall be fitted in the holes
of the switches for entry and exit of wires.

A switch board not be installed so that its bottom is within 1.25 m above the floor unless the front Qf the switch
board is completely enclosed by a door or the switch board is located in a position to which only authorised persons
have access.

Switch boards shall be recessed in the wall if so specificed in the schedule of work or in the special specitication,
The front shail be fitted with hinged pannel of other suitable material such as bakelite in wood frame with locking
arrangement. the outer surface of door being tlush with the walls. Ampie room shail be provided at the back for
connections and at the front between the switchgear mountings and the door. -

g A
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11.8  Equipments which are on the front of a switch board shall be so arranged that inadvertantly personal contact with
live parts is unlikely during the manipulation of switchgears, changing of fuses or like operations.

11.9  No holes other than the holes by means of-which the panel is fixed shall be drilled closer than 1.3 cms. from any
edge of the pannel.

11.10 The va_rious five parts, unless they are effectively screened by substantial barriers of hon-hydroscopic. no-inflammable
insulating material, shall be so spaced that space shall not be maintained between such parts and earth.

11.11  The arrangement of gear shall be such that they shall be readily accessible and their connections to all instruments
and apparatus shal also be traceable.

1112  In every case in Which switches and fuses are fitted on the same pole, these fuses shall be so arranged that the
fuses are not alive when their respective switches are in the off position.

11.18  No fuses other than fuses in instrument circut shall be fixed on the back of or behind a switch board pannel or
frame.

11,14 Allthe metal switchgears and switch boards shall be painted, prior to srection with one coat of antirust primer, After
erection they shall be painted with two coats of approved enamel or aluminium paint as required on all sides
wheraver accessible.

11.15  All'switch boards connected to medium voltage and above shall be provided with ‘Danger Notice Plate’ conforming
to relevant Indian Standards.

12, Control at Point of Commencement of Supply :

12.1  There shall be a linked main switchgear with fuse on each live conductor of the supply mains at the point of entry.
The wiring through out the installation shall be such that there is no break in the neutral wire except in the form of
a linked switchegear. The neutral shall also be distinctly marked. Ini this cornection Rule 32(2) of the Indian
Electricity Rules. 1966 (See Appendix-'A’) shall also be referred.

12.2  The main switchgear shall be situated as near as practicable to be termination of service line and shall be easily

accessible without the use of any external aid.
I

12.3  Onthe main switchgear, where the conductor of a two wire system or an earthel neutral conductor of a multi-wire
system or a conductor which is to be connected thereto. an indication of a permanent nature shall be provided to
identify the earther neutral conductor. In this connection Rule 32(1) of Indian Electricity Rules. 1956 {see appendix
‘A’ shallbe referred.

13.0 Switch Board & Distribution Boards :
Metal clad swilch gear shail preferably be mounted on any of the following types of Board.
13.1  Hinged type Metal Boards :

These shall consist of a box made of sheet metal not less than 2 mm thich and shall be provided with a hinged
cover to enable the board to swing open for examination of the wiring at the back. The joints shall be welded. A teak
wood board, thoroughly protected both inside and outside with good insulating varnish conforming to 15 : 1347-1952
specification for varnish shellac, for General purpose, and of not less than 6.5 mm thichness, shall be provided at
the back for altachment of incoming and outgoing cables. There shall be a clear distance of not less than 2.9 cm
between the teak wood board and the cover. the distance being increased for larger boards in order that on closing
of the cover, the insulation of the cables is not subjected to damage and no short length of cables is subjected to
excessive twisting or bending in any case. The board shall be securily fixed to the wall by means of rag bolts. plugs
or wooden Guitties and shall be provided with a locking arrangement and an earthing stud. All wires passing through
the metal board shall be bunched. Alternatively, hinged itype metal boards shall be made of sheet covering mounted
oh channel or angle iron frame.

Note: Suchtype of boards are particularly suitable for small switch-boards for mounting metal-clad switchgear connected
to supply at low voltages.
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13.2

Noten :

13.3

13.4

13.5

Fixed type Metal Boards :

These shall consist of an angle or channel of iror: frame fixed on the wall or on floor and supported on the wall at the
top if necessary. There shall be a clear distance of one metre in front of the swilch board. If there are attachments
of base connections at the back of the switch board Rules 51(1) (c) of Indian Electricity Ruies; 1956 isgall apply.

Such type of boards are particularly suitable for large switchboard for mounting large number or switchgears or
higher capacity metal clad switchgears or both,

Teakwood Boards ;

For small installations connecled to a single phase 229 volts supply teak wood boards may be caused as main
boards or sub- board. These shall be of seasoned teak or other durable wood with solid back impregnated with
varnish of approved quality with all joints dovetailed.

In farge size medium voltage installations, before proceeding with the actual construction of the boards, a proper
drawing showing the detailed dimensions and design including the disposition of the mountings. which shall be
symmetrically and neatly arranged for arriving at the overall dimensions, shall be prepared and approved by the
Engineer-in-chargs,

Recessing of Boards :

Where so specified the switch boards shall be recessed in the wall. The front shall be fitted with a hinged pannel of
teak wood or other suitable materials. such as bakelite. or with unbreakable glass doors in trak wood frame with
locking arrangement, the uther surface off iiie doors being flush with the walls. Ample room shall be provided at the
back for connection and at the front between the switchgear mountings.

Arrangement of Apparatus ;

Equipment which is on the front of a switch board shall be so arranged that inadvertenty personal contact with live
paris is unlikely during the manipulation of switches, changing of fuses or like operation.

No apparatus shall project beyond any edge of pannel .No fuse body shall be mounted within 2.5 cm. of any edge
of the panel and ino hole other than holes by means of which the panel is fixed shall be drilled closer than 1.3 cms
from any edge of the panel.

The various live parts, unless they are eifectively screened by substantial barriers of non-hydroscopic, non-
inflammable insulating material, shall be so spaced that an arc cannot maintain between such parts and earth.

The arrangement of the gear shall be such that they shall be readily accessible and their connections to all

" instruments and apparatus shall also be easily traceable.

In every case in which switches and fuses are fitted on the same pole. these fuses shall be so arranged that the
fuses are not alive when their respective switches are in the "'OFF position.

No fuses other than fuses instrument circuit shall be fixed on the back of or behind a switchboard pannel or flame.
Marking of Apparatus :

Where a boards is connected to voltage higher than 250 volts, ali the apparatus mounted on it shall be marked in
the following colours to indicate the different poles or phases to which the apparatus or its different terminals may
have beersconnected.

Alternating Current Direct Current

. Three-phase-red, Three wire system-2 outer wires
Yellow. & blué, Positive red & negative blue
Natural-black Natural-black
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Where fuse-wire three phase wiring is done. the neutral shall be in one colour and the other three wires in another
colour.

b) Where a board has more than one switch each such swilch shall be marked to indicate which section of the
installation it controls.

c) All markings required under the rule shaii be clear permanent.
13.8  Main & Branch Distribution Board :
13.8.1 Main and branch distribution boards shall be of any type mentioned in 13.1

13.8.2 Main distribution boards shall be provided with a switch or air circuit breaker on each pole of each circuit, a fuse on
the phase or live conductor and a fink on the neutral or earthed conductor of ieach circuit. The switches shail
always be linked.

13.8.3 Branch Distribution Boatrd :

13.8.3.1Branch distribution boards shall be provided with a fuse or a miniature circuit breaker or both the adequate rating-

setting chosen on the live conductor of each circuit and the earthed neutral conductor shall be connected 1o a

< common link and be capable of being disconnected individually for testing purposes. At least one spare circuit of
the same capacity shafl be provided on each branch distribution board,

13.8.3.2In residential installations, lights and fans may be wired on a common circuit such sub circuit shall not have more
than total of ten points of lights, fans and socket outlets. The load of such circuit shall be restricted to 800 watts.
If a separate fan circuit is provided, the number of fans in the circuit shall not exceed ten. Power sub-circuits shall
be designed according to the load but in no case shall there be more than two outlets on each sub-circuits.

13.8.3.3.In industrial and other similar instalations requiring the use of group control of switching operation. circuits. for
socket outlets may be kept separate from fans and lights. Normally fans and lights may be wired on a common
circuit, however, if need is felt separate circuits may be provided for the two. The road on any low voltage sub-circuit
shall not exceed 3000 Watts. in case of new installation, all circuils and sub-circuits shall be designed by making
provision of 20 per cent increase in load due to any future modification. Power sub-circuits shall be designed
according to the load but in no case shall there be more than four outlets in each sub- circuits,

13.9 Installation of Distribution Boards :

13.9.1 The distribution fuse-hoards shall be located as near as possible to the centre of the load they are intended to
control.

13.9.2 These shall be fixed on suitable stanchion or wall and shall be accessibie for replacement of fuses.

13.9.3 These shall be of either metal-clad type, or all insulated type. But. if exposed to weather or damp situations, they
- shall be of the weather proof type and. if installed where exposed to explosed to explosive dust. vapour or gas,
they shall be of flame proof type.

13.9.4 Where two or more distribution fuse boards feed low voltage these distribution boards shall be :
tH Fixed not less than 2 m apart or,

V4] Arranged so that it is not possible to open two at a time. namely they are interlocked and the metal
case is marked 'Danger 415 Volts', or

3) Installed in a room or enclosure accessible lo only authorised persons.

13.9.5 Alldistribution boards shall be marked 'Lighting".'Power'. as the case may be and also marked with the voltage and
" number of phases of the supply. Each shall be provided with a circuit list giving details of each circuit which it
controls and the current rating of the circuit and size of fuse-element.

13.9.6 Triple pole distribution boards shall not be generally used for final circuit distribution unless specific approval of
Engineer- in-charge is obtained. In special cases where use of Tripple pole distribution boards are inevitable they
shall be of H.R.C. fuse tlype only.
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1310  Wiring and Distribution Board ;
13.10.1 Inwiring a branch board. total load of the consuming de ices shall be divided. as far as possible. evenly between
the number of ways of the boards ieaving thie spare circuit for future extension.

13.10.2 All connections between pieces of apparatus or between apparatus and terminals on a board shali be neatly
arranged in a definte sequence foliowing the arrangement of the apparatus mounted thereon. avoiding unnecesary
Crossing.

13.10.3 Cables shall be connected to a terminal only by soldered or welded or crimped lugs using suitable sleeve. lugs or
ferrules unless the terminalis of such aform that it is possibte to securely clamp them without the cutting away of
cable strands. '

13.10.4 Allbare conductor shall be rigidly fixed in such a manner that a clearance of atleast 2.5 cms. is maintained between
‘ conductor of opposite polarity or phase and between the onductors and any material other than insulating material.

13.10.5 If required. a pilot lamp shalt be fixed and connected through on independent single-pole switch and fuse to the bus-
bars of the board.

13.10.6 In a hinged type board. the incoming and outgoing cables shall be fixed at one or more points according to the
number of cabies on the back of the board leaving suitable space in between cables and shall also. f possible be
fixed at the corresponding points on the switch board panel The cables between these points shall be arranged to
forma U or*S” shaped loop which shall be of such length as to allow the switchborad pannel to swing threugh an
angte of not less then 90

14.0 Capacity of Circuits :

141 Lights and fans may be issued on a common circuits and such a circuit shall not have more than a total of ten
points of lights, fan and sicket outlets, or a load of 800 watts whichever is less. The power circuits shali be
designed with a maximum of two outlets per circuits generally when load is not known or specified. In non-
residential buildings at important District centres however one outlet per circuit may be preferred. The circuit
shail be designed based on the loading of the circuit where not specified the load shall be taken as 1 KW per
outiet. Where the load is more than 1 KW it should be controlled by a isolater switch or miniagire circuit
breaker.

15.0 Passing Through Walls and Fioors :

151 Where conductors pass through wails one of the following methods shall be employed. Care shall be taken o see
that wires pass very freely through protective pipe or boa and that the wires pass through iin a straight line without
any twist or cross in wires. on other ends of stich holes.

(a) Ateak wood box extending through the whole thickness of the wall shall be buried in the wall and casings
or conductors shall be carried so as to allow 1.3 cms air space on three sides. of the casing conductor.

b) The conductor shall be carried either in a rigid steet conduit conforming to *IS : 1653-1564 specification for
Rigid Steel conduits of Electrical wiring {Revised) or a rigid non- metallic conduit conforming e *IS : 2509-
1963 specification for Rigid Non-Metalic conduits for Electrical Installations, or in a percelain tube of such
size which permits easy drawing in. The end of conduit shall be neatly bushed with porcelain, wood of other
approved material. . "

() insulated conductors while passing through floors shall be protected from mechanical injury by means of
rigid steel conduit (see *IS 1653-1964) to a height not less than 1.5 m above the floors and flush with the
ceiling below. This steel conduit shall be earthed and securely bushed.

152 Where a wall tube passes outside a building so as to be exposed to weather, the outer end shall be beit mounted
- and turned down wards, and properly bushed on the open end.
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Fixing to Walls and Ceilings :

Plugs for ordinary walls or ceilings shall be of well seé§oned teak or other aproved hardwood not less than 5 cm
long 2.5 cm. square on the inner end and 2 cm. square onthe outer end. They shall be cemented into walls 1o witin
7.5 mm of the surface, thr remaining being finished according to the nature of the surface with plaster or lime
punning.

Where owing to irregular crossing or other reasons the plugging of the walls or ceiling with wood plugs presents
difficulties, the wood casing. wood batten, metal conduit, or cleat (as the case may be) shalt be attached to the wall
or ceiling in an approved manner. In the case of new building, wherever possible teak wood plugs shall be fixed in
the walls before they are plastered.

To achieve neainess, plugging of walls or ceiling may be done by an approved type of asbesios, metalic or a fibre
fixing plug.

Branch Switches :

Where the supply is derived from a three-wire or four-wire source. and distribution is done on the two wire system.
all branch switches shall be placed in the outer or live conductor of the circuit and no single-phase switch or fuse
shall be inserted in the middle wire. earth or earthed neutral conductor of the circuit. Single-pole switches (Other
than for multiple control} Carring not more than 15 amperes may be of tumbler type which shall be ‘ON' when the
handle known is down.

Fittings :

Where conductors are required to be threaded through tubes or channels formed in the metal work of fittings these
must be free from sharp angles ot projecting edges and such size thal will enable them to be wired with the
conductors used for the final sub Circuits without removing the boarding. taping or outer covering. As far as
possible. all tubes and channels should be of sufficient size to permit ‘Looping back; of wires cables and flexible
cords other than those designed for high temperature shall not be used for wiring fittings except for portable fit
tings. All fittings must have not less than a half inch male nipple. Fiffings and lamp holders for gas filled lamps shall
be adequately ventilated.

Where light fitting is supported by one or more flexible cords, the maximum weight to which the twin flexible cords
may be subjected shall be as follows :

Nominal cross No. & Dia in Max. Permissible
sectional mm of wires. weight
Area cord. _
mmy Kg.
0.5 16/0.2 1.7
0.75 ' 24/0.2 26
1.0 32/0.2 35
25 ' 48/0.2 53
35 . 80/0.2 88
4 128/0.2 14.0

No inflammable shade shall form a part of light fitting unless such shade is well protected against all risks of fire.
Gelluloid shade or light fitting shall not be used under any circumstances.

Fitting of Wire :

The use of fitting wire shall be restricted to the internal wiring and the lighting fittings. Where fitting wire is used for
wiring, for the sub-circuit loads shall be terminated in a ceiling zone or connector from which they shall be carried
into the fittings.

Lamp Holders :

Lamp holders for use on brackets and the like shali be in accordance with *IS : 1258-1967, specification for
Boyonet lampholders and all those for use flexible pandants shali be provided with cord grips. Alllampholders shalt
be provided with shade carriers. Where centre contact edison screw lampholders are used, the outer or screw
contacts shall be connected to the middle wire, the netural. and the earthed conductor of the circuit.

N
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Outdoor Lamps :

External and road lamps shall have weather proof fittings of approved design so as to effectively prevent the
admission of moisture. An insulating distance piece of moisture proof materials shall be inserted in the fittings.
Flexible cord and cord grip lampholders shall not be used where exposed to whether. In verandahs and similar
exposed situations where pandants are used. they shall be of fixed rod type.

Lamps :

Allincondescent lamps, unless otherwise required and suitably protected. shall be hung at a height of not less than
2.5 m above the floor level. They shall be in accordance with IS 418 - 1957 specification for Tongster Filament
General Service electric lamps.

Fans, Regulators and Clamps :
Ceilling fans :

Ceiling fans including their suspension shall conform to *IS 374-1960 specification for electric ceiling fans and
regulators (Revised) & to the follwing requirements :

(a) All ceiling fans shall be wired to ceiling roses or to special connector boxes, to which fans rod wires shall
be connected and suspended from hooks or shackles with insulators between hooks and suspension rods.
There shall be no joint in the suspension rod. but if joinls be avoidabie then such joints shall be screwed to
special couplers of 5 cm minimum length and both ends of pipes shall touch togeher within couplers, and
shall in addition be secured by means of split pins; alternatively, the two pipes may be welded.

(b) Fans clamps shall be of suitable design according to the nature of construction of ceiling on which these
clamps are fitted. In all cases fan clamps shall be fabricaled from tested new metal of suitable sizes and
they shall be as close fitting as possible. Fan ciamps for reinforced conerete roots shall be buried with the
casting and due care shall be taken that they shall serve the purpose. Fan clamps for wood beams shall be
of suitable flat iron fixed on two sides of the beam and according to the size and section of the beam one
or two mild steel bolts passing through the beam shall hold both flat irons togeher. Fan clamps for steel
joint shall be fabricated from tested flat iron to fit in rigidly to the bottom flange of the beam. Care shall be
taken during fabrication that the metal does not crack while hammering to shape. Other fan clamps shall
be made to suit the position, but in all cases care shall be taken to see that they are rigid and safe.

Note : All fan clamps shall be so fabricated that fans revolve steadily.

2220

23.0
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24.0

(C) Canopies on top and bottom of suspension rod shall effectively hide suspensions and connections to fan

motors, respectively.
{d) The lead-in-wire shall be of nominal cross-sectional area not iess than 1.0 mm? with copper and 1.5 mm?
with aluminium and shall be protected from abrasion.
(e) Unless otherwise specified. the Clear distance between the ceiling fan and the floor shall be less than 2.75 m.
Exhaust Fans :

For fixing of an exhaust fan, a circular hole shall be provided in the wall to suit the size of the frame which shall be
fixed by means of rag-bolts embedded in the wall. The hote shall be neatly plastered with cement and brought to the
original finish of the wall. The exhaust fan shall be connected to exhaust fan point which shall be wired as heat to
the hole as possible by means of a flexible. cord. care being taken that the blades rotate in the proper direction.

-

Attachment of fittings and accessories :

In other than conduit wiring, all ceiling crosses, brackets, pendants and accessories attached to walls or ceilings
shall be mounted on substantial teak wood block twice Varnished after all fixing holes are made in them. Blocks
shall be not less than 4 cms. deep, Brass screws only shalf be used for attaching filtings and accessories to their
base blocks.

Interchargeability :

Similar part of all switches, lampholders, distribution fuse- boards ceiling roses, brackets, pendants, fans and all -
other fittings of the same type shall be interchargeabale in each installation.
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Conduit Wiring System:

Type and size of conduit - All conduit pipes shall be conforming to *IS : 1653-1964, furnished with galvanised or
stove enamelled surface. All conduit accessories shall be of threaded type and under no circumstances pin grip
type or clamp type accessories be used. No steel conduit less than 16 mm in diameter shall be used. The number
of insulated conductors that can be drawn intc rigid steel conduit are given in Table II.

Bunching of cables - Unless otherwise specified, insulated conductors of AC supply and DC supply shall be
bunched in separate conduits.

Conduit-joints-Conduit pipes shall be joined by means of screwed couplers and screwed accessories only (1S :
2667-1964).

Specification for Fittings for Rigid Steel Conduits for Electrical Wiring). In long distance strance straight runs of
conduit, inspection type couplers at reasonable intervals shall be provided or running threads with couplers and
jam-puts (in the latter case the bare threaded portion shall be treated with anti- corrosive preservative} shall be
provided. Thread on conduit pipes in all cases shall be between 11 mm to 27 mm long sufficient fo accommodate
pipes to full threaded portion of couplers or accessories. Cul ends of conduit pipes shall have no sharp edges nor
any or buries left to avoid damage to the insulation of conductors while puting them through such pipes;

TABLE-II MAXIMUM PERMISSIBLE NUMBER OF 250-V

GRADE

SINGLE CORE CABLES THAT CAN BE DRAWN INTO

RIGID STEEL CONDUIT

(CLAUSE 6.5.1.1)

Size of cable Size of conduit (mm)
Nominal Number 16 : 20 : 25 : 32 40 ; 50 : 63
Crossectional and ; : (No. of cable Max)
area, Diameterin
mm of wires
S B S B S B § B S8 B S B S B
1.0 1/1.12 5 4 7 5 13 10 20 14 - - - - - -
1.5 1/1.40 4 3 7 5 12 10 20 14 - - - - - -
25 1/1.80 3 2 6 5 10 8 18 12 - - - - - -
4 ) 1/1.24 3 2 4 3 7 6 12 10 - - - - - -
(3/1.06%)
(7/0.85)
6 ) 1/2.80 2 - 3 2 6 5 10 8
) 7/1.06%)
10 ) 1/3.55+ - - 2 - 5 4 8 7 - - - - - =
) 7/1.40" - - 2 - 4 3 6 5 8 6 - - - -
16 ) 7/1.70 - - - - 2 - 4 3 7 6 - - _
25 ) 7/2.24 - - - - - - 2 - 4 3 7 6 9 7
35 ) 7/2.50 - - - - - - - - 2 - 5 4 6 5
50 ) 713.00+ - - T 5 4 6 5
* For Cu. Conductors only.
+For Al. Conductors only.
NOTE : 1.The cable shows the maximum capacity of conduits for the simultaneous drawing-in of cables. The table applies

to 250 volts grade cable. The columns headed 'S’ apply to runs of conduit which have distance not exceeding 4.25
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NOTE :

2514

2515

25.1.6

2517

2518

2519

M between draw in boxes, and which do not deflect from the straight by angle of more than 15° The eciumns
headed ‘B’ apply to rins of conduit which defiect from the straight by an angle of more than 15°,

2 In case of inspection type draw-in box has been provided and if the cables is first drawn through one straight
conduit, then through the drawn box, and then through the second straight conduit, such systems may be consid-
ered as that of a straight conduit even if the conduit deflects through the straight by more than 15°.

Protection against dampness- In order to minimise condensation or seating inside the tube, all outlets of conduit
system shall be properly drained and ventilated. but in such a manner as to prevent the entry of insects as far as-
possible. :

Protection of conduit against rust - The outer surface of the conduit pipes, including alf bends, unions, tees
junction boxes, etc., forming part of the conduit system shall be adequately protected against rust particularly
when such system is exposed to weather. In all cases, no bare threaded portion of conduit pipe shall be allowed
unless such bare threaded portion is treated with anti-corrosive preservative or covered with approved plastic
compound.

Fixing of conduit - Conduit pipes shall be fixed by heavy gauge saddles, secured to suitable wood plugs or any
other approved plug with screws in an approved manner at an interval of not more than one metre but on either side
of couplers or bends or similar fittings, saddles shall be fixed at a distance of 30 cm. from the centre of such
fittings.

Bends in conduit - All necessary bends in the system including diversion shall be done by bending pipes, or by
insering suitable solid or inspection type normal bends. elbows or similar fittings; or by fixing cast iron inpspection
boxes whichever is more suitable: Conduft fitting shall be avoided as far as possible. On conduit system exposed
to weather. where necessary, solid type fitling shall be used. Radius of such bends in conduit pipes shall be not
less than 7.5 cm. No length of conduit shall have more than the equivalent of four quarter bends from outlet, the
bends at the outlets not being counted.

Outlets - All outiets for fitting switches ete.. shall be boxes, of suitable metal or any other approved outlet boxes for
other surface mounting or flush mounting system.

Conductors - All conductors used in conduits wirings shall preferably be stranded. No single -core cable or nominat
Cross- sectional area greater than 130 mm? shall be enclosed in a conduit and used for atternating current.

25.1.10 Erection and earthing of conduit - The cohduit of each circuit or section shall be completed before conductors

252

2621

2522

25623

2524

are drawn in. The entire system of conduit and permanently connected to earth conforming to the requirements
specified under pipe ina workman like manner for a perfect continuty between each wire and conduit. Gas or water
pipes shall not be used as earth medium. if conduit pipes are liable to mechanicat damage, they shall be ad-
equately protected.

Recessed Conduit wiring system with Rigid Steel conduits - Recessed conduit wiring system shall comply
with all the requirements for surface conduit wiring system specified in 6.5.1.1 to 6.5.1.10 and in addition. conform
to the requirements specified in 6.5.2.110 6.5.2 4.

Making of chase - The chase inthe wall shall be neatly made and be of ample dimensions to permit the conduit to
be fixed in the manner desired. In the case of buildings under construction, chases shall be provided in the wall,
ceifing etc., at the time of their construction and shall be filled up neatly after erection of conduit and brought to the
original finish of the wail.

Fixing of conduit in chase - The conduit pipe shall be fixed by means of staples or by means of saddles not more
than 60 cm. apart. Fixing of standard bends or elbows shall be avoided as far as practicable and all curves
maintained by bending the conduit pipe itself with a longe radius which will permit easy drawing-in of conductors. All
threaded joints of rigid steel conduit shalt be treated with some approved preservative compound to secure protec-
tion against rust.

Inspection boxes - Suitable inspection boxes shall be provided to permit periodical inspection and to facilitate
removal of wires, if necessary. These shall be mounted flush with the wall Suitable ventilating holes shall be
provided in the inspection Lox covers:

Type of accessories to be used - All outlets such as swilches and walt sockets, may be either or flush mounting
type or surface mounting type.

(a) Flush mounting type - All flush mounting oulets shall be of cast iron mild steel boxes with a cover of
approved insulating material or shall be a box made of a suitable insulating material. The switches and




other outlets shall be mounted on such boxes as would be approved. The metal box shall be efficiently
parthed with conduit by an approved means of earth attachment.

(b) Surface mounting type - If surface mounting type outlet box is specitied. it shall be of any approved
insufating material and outlet mounted in an approved manner.

2525 When crossing through expansion joints in buildings. the conduit sections across the joint may be through flexible
conduits of the same size as the rigid conduit.

253  Conduit Wiring System with Rigid Non-Metallic Conduits :
Rigid Non-Metallic conduits are used for surface. recessed and concealed conduit wiring.

2531 Type and size - All non-metallic conduits used shall cc.4urm to S : 2509-1963 and shall be used with the corre-
sponding accessories (See IS : 3419-1965) specification for Fittings for Rigid Non-Metalfic Conduits).

25.3.2 Bunching off cables - Conductors of AC supply and DC supply shall be bunched in separate conduits. The number
of insulated cables that may be drawn into the conduits are given in Table |11. In this table space factor does not
exceed 40 percent.

TABLE-ilt MAXIMUM PERMISSIBLE NUMBER OF 250 VOLTS GRADE SINGLE- CORE CABLE THAT MAY BE DRAWN
INTO RIGID NON-METALLIC CONDUITS

Size of cable
~ Size of conduit {mm)

Nominal No. Diameter in 16 20" 25 3p 40 50

Crossectional area.  mm of wires ' {No. of cable Max)

mmz '

1.0 11.12* 5 7 13 20 - -

1.5 1/1.40 4 6 10 14 - -

2.5 1/1.80 - 3 5 10 14 - -
3/1.06"

4 1/1.24 2 3 6 10 14 -
7/0.85"

6 1/2.80 - 2 5 8 11 -
7/1.06" .

10 1/3.50+ - - 4 7 - 9 -
7711 407—

16 711.70 - .- 2 4 5 15

25 7/2.24 - - - 2

35 7250 - - - - 2

50 7/3.00+ - - - - 2
19/1.80

* For Cu. Conductors only.
+For Al. Conductors onty.

2533 Conduit joints - shall be joined by means of screwed or plain couplers depending on wheather the conduits are
screwed or plain. Where there are long runs of straight conduit. Inspection type couplers shall be provided at
intervals, For conduit fittings and accessories reference may be made to 1S : 3419-1965. - -

2534 Fixing of conduits - The provision of 25.1.6 shall apply except that the spacing between saddles or supporls is
recommended to be 60 cms for rigid non-metallic conduits.

25.3.5 Bends in conduit - Wherever necessary. bends or diversions may be achieved by bending the conduits (See
6.5.3.9) or by employing normal bends. inspection bends, insppection boxes. elbows or similar fittings.
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25.3.6
2537

2538
25639

Conduit fittings shall be avoided, as far as possible on outdoor system:,

Outlets - All the outlets for fittings, switches. etc.. shall be boxes of substantial construction. In order to minise
condensation or sweting inside the conduit all outlets of conduit system shail be properly drained and vantilated.
but in such a manner as to prevent the entry of insects. efc. as far as possible.

For use with recessed conduit wiring system the provisions of 6.5.2.1 t0 6.5.2 .4 shall apply.

Heat may be used to soften conduit for bending and forming joints in case of plaint conduits. As the material soften
when heated, fitting of conduit in close proximity to hot surfaces should be avoided. Caution should be exercised
in the use of the conduit in locations where the ambient temperature is 50°C or above Use of such conduits in place
where ambient temperature is 60°C or above is prohibited.

PVC INSULATED AND P.V.C. SHEATHED ORT.R.S.WIRING SYSTEM

26.0

26.1
26.1.1

26.1.2

26.1.3

26.20

26.3.0

26.4.0
26. 4.1

2642

2650

26.6.0

GENERAL : .

This system of wiring. is suitable for low pressure installation, and shall not be used in places exposed to sun and
rain nor in damp places, provided they are sheathed in the special approved protective covering and well protected
to withstand dampness.

Attachment to walls and ceiling :

All cables on brick walls, stone or plastered walls and ceiling shaii be run on well seaoned. perfectly straight and
well seasoned, perfectly straight and well varnished on four sides, teak wood or any approved hardwood battens
not less than 10 mm finished thick. width of which shall be such as to suit total width of cables laid on the batten,
prior to election, these shall be painted with one coat of varinish or approved paint of colour to match with surround-
ing. These battens shall be secured to wall and ceilings by flat head wood screws to raws plug or phill plug at an
interval not exceeding 75 cm. Wood plug can be used only with special approval of the Engineer-in-charge. The flat
head wood screws shall be counter within wood batten and smoothed down with file.

Where wiring is to be carried out along the face of the rolled steel joints a wooden batten of adequate width shali
first be laid on the same and dipped to it as inconspicously as possible. The wiring should then be fixed to this
backing shalf be suitably bushed to prevent the abrasion of the cables.

Attachment to false ceiling : In no case, the open witing shall be run above the false ceiling without the approval of
Engineer-in-charge.

Link dips : Only aluminium alloy clips/joint clips shall be used. The thickness shall be 0.32 mm (30 SWG) for
lengths of 25 mm to 40 mm and 40 mm (28 SWG) for lengths of 50 mm to 80 mm. The width shall not be iess than
8 mm in all these cases. Link clips/joint clips shall be so arranged that one single clip shall not hold more than two
core or three single core TRS of PVC insulated and PVC sheathed upto 2.5 sq. mm above while a single clip shalf
hold a single twin core or two single core cables. The clips shalibe fixed on varnished wood batten switch iron pins
and space at interval of 15 cm both in the case of horizontal and vertical runs.

Bends in wiring : The wiring shall not in circumsatnces be bent so as to form an abrupt right angle but must be
rounded off at the corners to a radius not less than six times the overall diameter of the cable. :

Protection of wiring from Mechanical Damage :

In cases where there are chances of any damage to wiring. such wiring shall be drawn complying with all the
requirements of conduit wiring system.

Such protective covering shall in all cases be fitted on all down drops witin 1.5 m from the floor, or from floor level
upto the switch board whichever is less.

Passing through fioors : All cables taken through floor shall be enclosed in heavy gauge steel conduit extending
1.5 m above the floor or upto the switch board whichever is less and flush with the ceiling below or by means of any
approved type of metallic covering. The ends of all conduits or pipes shall be neatly bushed with porcelain wood or
other approved material. The conduit pipes, shall be security earthed.

Passing through walls : When conductors pass through walls. any one of the following methods shall be em-
ployed. Care should be taken to see that wires pass very freely through protective pipe or box and that wires pass



26.6.1

26.7.0

26.8.0

27.0
27.1

27.2

27.3

27.4

275

27.6

28.

through ina straight line without any twist or cross in wires on either ends of such holes.

(@ A box of teak wood or approved hard wood extending through the hole thickness of the wall shall be
buried in the wall and casings or conductors and casing or conductors shall be carried s0 as to allow 1.3
cm air space on the three sides of the casing or conductor.

{b) The conductors shall be carried in an approved heavy gauge solid drawn or lap weld conduit of in a
porcelain tube of such a size that it permits easy drawing in, the ends of conduit shall be neatly bushed
with porcelain. wood or other approved material.

Where a wall tube passes outside a building so as to be exposed 1o weather, the outer end shall be mounted and

turned downwards and properly bushed on the open end. The conduit shall be neally arranged so that the cables

enter them withuot bending.

Buried cables : The TRS or PVC sheathed cable shall not normally be buried directly in plaster. Where so specified
inthe special specification they may be taken in teak wood channeling of ample capacity or conduit pipe buried in
the wall.

Stripping of outer covering. While cutting and stripping of the outer covering of the cable care shall be taken that
the sharp edge of the cutting instrument does not touch the inner insulation of the conductors. The protective outer
covering of the cables shall be stripped off near connecting terminal and this protective covering shall be main-
tained upto the close proximity of connecting terminals as far as practicable. Care shall be taken to avoid hammer-
ing on link clips with any metal insturment after the cables are laid. Where junction boxes are provided they shall be
made moisture proof with a plastic compound.

PAINTINGWORK IN GENERAL :

Paints : paints, cils varnishes, etc. of approved make in original to the satisfaction of the Engineer-in-charge shall
only be used. .

Preparation of surface : The surface shall be thoroughly cleaned and dusted before painting is starfed. The
proposed surface shall be inspected by Engineer-in-charge or his authorised agent and shall have received the
approval before painting is commenced.

Application : Paint shall be applied with brush. The paint shall be spread as smooth & even as possible. Particular
care shall be paid to revets, nuts, bolts and cover lapping. Before drawing cut, it shail be continuously stirred inthe
smalier containers with a smooth stick white it is being applied.

Each coat shall be allowed to dry out sufficiently before a subsequent coat is applied.

Scope : Painting on old surface in indoor situations will not include primer coat except where specially mentioned
in the schedule of work or special specification. However, where rust has formed on iron and steel surfaces the
spots will be painted with one anti-rust primer coat.

Precautions : All furniture fixtures. glazing floors, etc, shall be protected by covering. Al stains, smears, oplas'hings.
dropping of every kind shall be removed. While painting of wiring eic. it shall be ensured that painting of wil ceiling
etc. is not spoiled in any way.

Painting of conduit and accessories : After installation surface of conduit pipes, fittings switch and regulator
boxes, etc. shall be painted with two coats of approved enamel paint or aluminium paint as required to match the
finish of surrounding wall. trusser, etc.

link clip :

- The clip for batten wiring shall be of Aluminium conforming to |.S. specification No. 2415-1975.
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APPENDIX - ‘A’

Important Clauses of Indian Electricity Rules, 1956. Following clauses of
Indian Electricity Rules, 1956 shall in particular be
taken care of in the execution of electrical works

Clause No. . . Subject

3. Authorisation : |

29. Construction, installation, protection, operation and maintenance of electric supply lines and apparatues.

3. Cut-out on consumer's premises. ' )

32. identification of earthed and earthed neutl"al conductors and position of switcheé and cutous therein.

33. Earthed terminal on consumer's premises.

34. Handling of electrict supply lines and apﬁartus.

4%. Distinction of circuits of differents voltages.

42 Accidental charge.

43, Provisions applicable to protective equipmént.

44, Instructions for restoration of persons sutfering from electric shock.

45, Precautions to be adopted by consumers, owners, electrical contractors, Electrical work-men and suppliefs.
Periodical inspection and testing of consumer's installation.

48. Precautions against leakage before connection.

50. Supply to consumers. |

51. Provisions appiicable to medium, high volatge installations.

58. Pecint of commecement of supply.

59. Precautions against failure of supply: Notice of failures.

61. Connection with earth, (low and Medium Voltage system).

64. Use of energy at high and extra-high voltage system.

67. Connection with earth. {High & Extra-high voltage systage).

68. General conditions as to transformation and control of energy.

All clauses under Chapter VIl on Overhead Lines.

137.

138.

139.

140.

141.

Mode of entry.

Penalty for breaking seal.
Penalty for breach of rule 45.
Penalty for breach of rule 82.

Penalty for breach of rules.
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APPENDIX-‘B’

Form of Completion Certificate

|/We certify that the installation detailed below has been installed by me/us and tested and that to the best of

my/our knowledge and belief, it complies with Indian Electricity Rules, 1956, as well as the C.PW.D. General Specifica-

tion for Electrical Works, 1972. -
Electrical Instaliation at Vollage and system of supply

1) Particulars of works :

{(a) Internal Electrical Installation No. Total Load Type or system
of wiring.

(i} Lightpoint
(i) Fan point
(i) Plug point
{a) 3pin 5 Amp.
(b} 3 pin 15 Amp.
(15))] Others :
Description ' HP/KW
(a) Motars : (i)
(in
@xi= (iii)
{c) Other Plants :
(d) If the work involves installation of over head line/or under ground cable :
fa) ()  Type & Description of overhead line.
(i)  Total length & No. of spans.
(i) No. of street light & its description
(<) I ()] Total length of under ground cable & iis size.
(i)  No.of joint.

End joint :
Tee join :
- §t. through joint :
2) Earthing :

i Description of earthing elecrode :
(i) No. of earth eletrodes :
{iii) Size of main earth lead :
3) Test Resulls :
(@) Insulation Resistance :
{i Insulation resistance of the whole system
of conductors to earth. Megohms.
(ii) Insulation resistance belween the
phase conduclors and neutral. . Megohms. .
Between phase R and neutral Megohoms

e ———
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Between phase Y and neutral Megohoms
Between phase B and neutral Megohoms

(i#i) Insulation resistance between the phase conductors in case of polyphase supply.

Between phase R & phaseY Megohoms

Between phaseY & phase B Megohoms

Between phase B & phase R Megohoms
Polarity Test :

Polarity of non linked single pole branch switches.
Earth continuity Test

Maximum resistance between any point in the earth continuity conductor including metal conduits & main
earthing lead.

Earth Electrod R.esistance :
Resistance of each electrode.
i) ohms

i} ohms

iii} ohms

V) ohms

Lighting Protective System :

Resistance of the whole of lighting-protective system to earth before any bonding is effected with electrode
and metal infon the structure.

ohms

Signature of Supervisor Signature of Gontractor

Name & Address Name & Address
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SPECIFICATIONS

All Specification, standard. publication etc. specified mean the latest standards, publication etc. pertaining to

Electrical Installation and should conform to the following wherever applicable.

1)

Indian Electricity Act, 1910 with its amendments.

Indian Electricity Rules, 1956 and its amendments.

indian Electricity supply Act, 1948,

Regulation for Electrical Equipment in building by | E.F. Landon. -
The Factory Act, 1948 and its amendments.

1.5.-732-1882 Part-1, Il & Il code of practice for Electrical wiring and fitings in buildings for low and medium
voltages. .

[.S. 4064-1967 H.D. Air break switches and fuses for Voltages not exceeding 1100 volts.
[.S. 3043 - Earthing code of practice for

|.S.- 1554 Part-1 - 1970 PVC insulated (Heavy duty) Electrical Cables for working voltages upto and including 110
volts.

|.S.: 694 - 1964 Part- Il - PVC insulated cable with Alluminium conduits {revised) for voltages upto 110 volts.
|.S. 1 5908-1970 - Electrical installations in buildings. method of measurements of.

I.S. : 4237-1967 - General requirement for switchgear and control grear for voltage not exceeding 1000 voits. -
IS : 1653-1964 - Rigid steel conduits for electrical wiring {revised)

IS - 2509-1973 - Rigid steel conduits for electrical installation. (First revision).

IS : 1258-1967 - Beyonet lampholders (First revision).

IS : 418-1957 - Tungston-Filament General service electric lamps (Third revision).

IS : 374-1966 - Fans and Regulators. ceiling type, electric {(second revision).

IS : 2667-1964 - Fittings for rigid steel conduits for electrical wiring.

IS 1 3419-1976 - Fitting for rigid non-metallic conduits (First revision).

National Electric Code, 1986.
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ANNEXURE |

Abstract of the Wiring Rules of the Institution of
Electrical Engineer
(referred to in the specification)
- DEFINITIONS (See Clause 2 of the Specification)

Systems:

supply.

1)

2)

3)
9
5)

6)
7

All electrical system in which all the conductor and apparatus are electrically connected to a common source of

Earthed : Effectually connected to the general mass of the earth. Solidly earthed means earthed without the
imtervention of a fuse, switch, circuit-breaker, resistor reactor or solenoid.

Uninsuiated Conductor : A conductor without provision, by the interposition of a dieletric or otherwise, for its
insulation from earth.

Bare : Not covered with insulating material.
Diaelectric : anu material which offers high resistance to the passage of an electric current.

Bunch Conductor : When more than one conductor is contained within a single duct or groove or when they are run
enclosed and not spaced apart from each other.

Points : In wiring as per S : 5908-1970-Method of measurements of electrical instaiation in buildings.

Switch board : An assemblage pf switchgear with or without instruments, but the term does not apply to a group
of local switches in a final sub-circuit where each switch has its own insulating base.

Note : In the electricity {Factories Act) special regulahons 1908 and 1944 the term “Switchborad” includes “Distribuition

8)
9)

10)
11)

12)

13)

‘board"

Single pole switch : A switch suitable for closing and or opening a circuit on one phase or pole only.

Linked switches : A switch the blades of which are so Ilnked mechanically as to make or break all poles
simultaneoustly or in a definite sequence.

Fuse Switch : A switch the moving part of which carreis one or more fuses.
Three Wire System ..

a) Outer Conductor : Those between which there is the greatest difference of potenital. This use of the word outer
must not be confused with the use of the work when applied to the external conductor of a concentric main.

b) Neutral Conductotrs : The term includes the neutural conductor of a 3 phase 4 wire system, the conductor of a
single phase or d.c. installation which is earthed by the supply undertaking (or otherwise at the source of the
supply) and the middle wire or common return conductor of a 3 wire d.c. or single phase a.c. system.

Semi enclosed machine : One in which the ventilating openings in the frame are covered with-

a) Grids expanded metal or wire gauge. with openings of less than 1/4 inch so as to obstruct free ventilation.
b) Wire gauge, in which the openings are less than 1/4 linch but not less than 3/32 inch (diameter or width) :
c) Screens with smaller openings than the above.

Totally - enclosed Machine :

One in which the enclosing case and bearings are dust proof and which does not allow circulation of air between the
inside and outside of the case.
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14)

15)

16)

17)

Pipe Ventilated Machine : An enclosed machine in which the frame is so arranged that the ventilating air may be
conveyed to it through a pipe attached to the frame, the ventliation opening maintained by the fanning action
producted by the machine - itself.

Forced draught machine : An enclosed machine in which the ventilating air supply is maintained by an independent
fan external to the machine itself.

Protected Machine : One having end shield bearings and in which there is free access to the interior without
opening doors or removing covers.

SWITCHES AND CIRCUIT BREAKERS

(See clause |l of Specifications)
Switches and Circuit Breakers :

Switches and circuit breakers (rules 2b. 36 and 37) whether fixed separately ofr combined with lamps, holders or
fittings, must comply with the following requirements

{a) Overtheading must not take place at the point of contact or elsewhere, when the full current flows
continuously.

'(b) They must be so constructed or arrénged that the contracts cannot accidently close when left open.

(c) The basis must be of incombustible, non-conducting and maisture proof material.

{d) Circuit breaker as must be so arranged and placed that no combustible material is endangered by their
action,

(e Unless placed in an engine room or in a compartment especially arranged for the purpose, they must their
live parts covered. The coveres must be of incombustible material and must be either non-conducting or of
rigid metal and clear of all internal mechanism. For more than 6 amperes, at pressures exeeding 125 Volts
metal covers must be lined with insulating material.

] In positions where they are liable to injury or come into contrat with goods, they must be futher protected
by an open fronted box or other suitable guard.

(@ Handles must be insulated and so arranged that the hand cannot touch live metal, or be injured through and
adjacent fuse blowing.

(h) Switches having a handie projecting through an open slot in the cover, must not be used.

Signature of Contractor/s Executive Engineer

SECTION F-1A
GENERAL REQUIREMENTS

1.1 Scope of works :

The work covered by electrical specification consists supplying and instaliing, electrical wiring system complete in
strict accordance wilh this specification and the applicable drawing and subject to the terms and conditions of the
contract. il includes.

Conduit and wiring system for fans, lighting points bells, ciocks sockets, etc. including fixing of lighting fixtures and
fans etc. and miscellanecus points.

Conduit and wiring system for exhaust fans, power sockets etc.
Panel boards, distribution boards. switch fuse units.
Complete power and lighting cable systems.

Grounding system.



1.3

1.4

1.5

Conduits system.

Street lighting system.

Other miscellaneous electrical work.
Completness of Contract :

Any work fittings accesscries or apparatus which may not have been specificaity mentioned in the specification but
which are inecessary in the equipment for efficient working of the plant should be deemed to be included in the
contract and should be executed and provided by the contractors. All plant and apparalus should be complete in all
the details, where such details. are mentioned in the specifications or not.

Three prints and one permanent negative of each of the finally approved drawings incorporating all the modifications
proposed by the Department should be submitted. No medifications should be made in a drawing already approved
by the Engineer-in-charge without his prior consent.

Approval of the contractor's drawing will not relieve the contractor of any part of his obhgauon to meet all the
requirements of the contract.

Guarantee :

The performance of all the equipments and the installations should be guranteed at least for a minimum period of
one year from the date of taking over the installation by the Department. All equipments must comply with the
relevant 1S-BS specifications.

Interchangeability :
All corresponding parts of similar plant and equipment should be interchangeabile in every way.
Tools:

All special tools required for dismentling and assembly of the equipment covered by the contract shall be supplied
as obligation under the contract.

A list of items to be supplied by the Contractor should be submitted alongwith the tender.
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SECTION F-2A

Specifications for Electrical Installation in Buildings

GENERAL :

These specifications relate to the electrical installations in the builidngs of PW.D. Electrical. The specifications
cover general requirements to be fulfiled. These general specifications are supplemented by the specifications for
the particular buildings separately attached.

These specifications are governed by the General conditions of the contract attached hereto.
APPLICABLE RULES AND REGULATIONS :

instaliation shall be carried out in conformity with the regulations for electrical equipments of buildings, published
by the Institule of Electrical Engineers London (14th Edition 1966 and as amended uplo date) herein after referred
1o as the |.E.E. wiring regulations. Where these specifications. or the special specifications for the particular
builidng attached hereto are at variance with the I.E.E. regulations these specifications or special specificationis as
the case may be, shall be followed. The installation shall also comply with the requirements of the Indian Electricity
Act. 1910 as amended upto date and rules issued thereunder and also the regulations for the Electrical Association
of India. Where not specified othewise, the installation should generally follow the Indian standard codes of
practice and in their absence the relevant British Standard of practices. All the materials shall comply with the
relevant Indian Standard of British Standard specifications.

DEFINITIONS :
The definitions of 1erms in the |.E.E. Regualations shait apply in general.
DRAWINGS :

The prefiminary drawings only indicate the general scheme of requirement. The exact pesition of all points, control
switch boxes, runs of wiring and/or conduits joint boxes, inspection boxes, mains, and sub-distribution boards,
mains etc. shall be got approved by the Engineer-in-charge. All circuits shall be clearly numbered iin wiring diagrams
and building plans. The detailed design of a switch-board. special fixture or any other part of the electrical installation
as may be called for by the engineer-in-charge shall also be supplied by the Contractor and shouid be got approved
by the Engineer-in-charge. Three sets of completion drawings and wiring diagrams showing the installations as
executed shali be supplied by the contractor alongwith the completion certificate.

MATERIALS :

All materials shall be new and of the best quality conforming to the relevant {.S.B.S. specifications. They must be
the products of reliable manufacturers of many years or standings. Al like parts of materials shall be interchangeable.
In case of equipments such as circuit breakers, switch fuses elc. a descriptive and illustrated literature shall
accompany the tender. The names of manutacturers of various materials shall be furnished in proforma in Appendix-
. Samples of materials wherever required should be approved by the Engineer-in-charge before use inthe installation.
One set of such approved samples shall be deposited with the Engineer-in-charge. All materials shall be rust-proof
or rendered rust proof by application of suitable paints. The supply of all equipments, switchgears etc. shall be
complete with accessoaries, fittings and mountings as may be required for their proper performance, and as specified
in the relevant 1S-BS Code of Practice and standards.

WORKMANSHIP :

Good workmanship and neat finished appearance are the prerequisities for complying with the clauses of these
specifications. With a view to ensure fine workmanship the tenderers shall employ licenced wiremen, with an,
experience of not less than 5 years in the type of work they are engaged. The work should be done under supervisions
of lincenced Electrical Supervisors with good educational qualifications iand considerable experience.
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Tenderers shall furnish the names of Supervisor and their wiremen who will be engaged in this work with details of
their experience,

CO-OPERATIVE WITH CiVIL AND OTHER WORKS CONTRACTORS :

The tenderer, after the award of the contract, shall co-uperate with the civil and other contractors and shall co-
ordinate his work with the work of other contractors with the least amount of dislocation and inteference to the other
works. Tenderers shall go through the drawings carefully and shail furnish the Engineer-in-charge with all the details
of openings in the walls etc. they may be required for concealing any of ihe electrical equipments or accessories.
Where the contractor fails to furnish such information as may be required for the purpose of concealing the equipments
etc. they shall be made at his {Contractor) cost and expense. Any aiteration to parts of the building shall be carried
out with prior permission of the competent authority. All chasies of the structural work shall be made good at the
contragtor's expense and brought to the orignial shape finish and colour.

TESTING :

The electricai contractor shall be completely responsible fo the testing and commissioning of those installations
covered by these specifications in compliance with the standard procedure, in obtaining permission of the Government
Electrical Inspector. Any modification which is demanded by Government Electrical Inspector shall have to be
carried out within the scope of the contract. The contractor shall submit four copies of drawings of installations as
per regulations for shalt be provided by the contractor for carrying out the installatioin work. Al tests shall be carried
out inthe presence of the Engineer-in-charge or his authorised representative and his approval obtained for the test
results. )

COMPLETION CERTIFICATE AND MAINTENANCE GUARANTEE :

1 After ihe completion of the installation and testing, the contractor should furnish a certificate in the proforma in
Appendix-lll, al the time of taking over the installation by the Department. The installation shall be guaranted for
period of 12 months from the date of taking over by the Department. During the period of guarantee all defects in
material or in workmanship shall be rectified or replaced free of cost to the Department,

TENDERER'S ABILITY ;

Inorder to enable the Department to asses the ability of the tenderer to execute the work, the tenderer shall furnish

evidence of his experience and capacity to carry out the work of the magnitude and nature.
RATES :

The rates of items shall inculde all taxes, transport, loading and unloading charge and alt such charges that may

be required to be incurred for the supply and installation of the materials at site. The rates shall be firm and

variations in the market are not entertained. Break up figures as required in the schedule of work shall also be
furnished. As far as possible indigenous materials only shall be included for supply. Where it is unavoidable,
imporied ilems may be included and tenderer should clearly indicate materials, quantity, rate and amount of these
items.

STORAGE SPACE :

No'covered storage space will be provided by the Department. The contractor has 16 make his own arrangement.
However, the Department may give an open spate near the place of execution where the contractor can butld his
own stores for executing the work.

DEPARTURE FROM SPECIFICATIONS :

The tenderer should clearly indicate departure. if any, from the specifications with reasons for the same.

EXTRAITEMS :

Rates for extra items shall generally be derived from the rates already available in the schedule. Where it is not
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possible, the rates shail be mutually agreed upon and the contractor shall furnish a detailed analysis of the rates
claimed by him.

* TECHNICAL SPECIFICATION :
Supply System :

The wiring installation shall be suitable for 3 phase 4 wire, 400-440 V 50 cycles system of supply. Colour code of
different phase shali be followed as per standard.

Wiring for Lights and Fans :

Looping system of wiring shall be adopted. No joints shall be be made at intermediate runs of cables and where
they are unavoidable, such joints shall be through approved mechanical connections.

Point wiring :

Point wiring shall consist of the branch wiring from the switch board together with the controlling switch or push as
far as and including the ceiling rose or any other approved connector or socket, outlets. In tase of more than one
light being controlled by one switch, the wiring upto the ceilling rose of the first light iincluding the switch shail be
considered as a 'Primary point. Loop wiring from light shall be considered as a'Secondary’ point and rates shall be
quoted separately, including final connections to fixturs iand plugs.

Conductors :

No conductor for final sub circuit wiring for light and sccket outlets shall have across-section less than that of 2.5
5g. m (aluminium).
L oading :

No final sub-circuit radiating from the fuse board of a sub- distribution board and wires with 25 sq. m. (Al cable
shall carry more than 10 lights, fans or socket outlets or a connected load of 800 watts whichever is grater. The
following wattages may be assumed for estimating the load on each sub-circuit uniess otherwise known ior specified.

tncandescent Lampts 100 watts
Ceﬁling fans ‘ 60 watts
5-A Socket Outlets (lighting) 100 watts
4. . fluorecent tube. 50 watts
5 ft. flourescent tubes. 100 watts

In each sub-distribution board at least one way preferably two ways shall be left spare for future requiremeﬁt. A
wiring diagram giving the details of the exact utilitization of the ways shall be prepared and fixed in the sub-
distribution board itself or any cther easily accessible place. The ways of sub-distribution boards shall be accordingly
numbererd.

Local Control Switches (General) :

Local control switches for circuit carrying not less than 5-5 shall be piano type and shall conform to relevant 1.S.
Standards. The switch shali be 'ON’ when the knob is in the down posttion. All local control switches shall be
connected in the phase or live conductor only and not in the neutral conductor, switches shall be fixed in iron clad
box and shall be so placed that the centre of the switch box is 1.3 mtr. from the finished floor level unless otherwise
stated. All switch boxes shall be provided with 1/8" thick prespex cover fixed to the switch box with. chromium
plated counter sunk screws (brass).

Switches (Two way)

@ Two way swilches shall be piano type single pole, double throw, 250V, suitable for fiush mounting and of 5A
capacity as per the drawings. All switches shali be recessed in an embeded metal box.

(b) Each box shall have suitable outlet for fixing conduts directly.
(c) Each box shall have prespex cover painted inside with the wall colour, if required.

(& Each switch shalf be suitable for the position in a corridor stairway wiring.
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Switch Boxes (General):

Eiectrical circuits shall be writlen suitably on the cover of all switche boxes. as approved by the Engineer-in-charge
(Elect) wheneven different phase are terminatad in a switch box bakelite partition shall be provided. Each case
shall be provided with a G.1. Earth stud nut and washers for earth connectors.

Ceiling Rose :

Ceiling rose shall be used on circuits having a voltage normally exceeding 200V. Only one flexible cord shall be
attached to a ceiling rose. Only 3-pin 5A socket outlet shall be provided in lighting circuits. All socket outlets shall
be provided with a control switch and they shall be mounted in switch boxes in an approved manner.

Fittings :

These shall be of approved type as specified in the tender schedule The subcircuits teads should terminate in a
ceiling rose or conductor in the fitting and internal connection made therefrom. Wherever these fitting are suspended
they shall.be done so through the conduits and ball and socket joints. All fittings shall be grounded iby a G.1.
conductor not less than 16 S.W.G. '

Flexibie wiring :

Flexible cords of not less than 23/0076 size shall be used. The weight of suspension shall be governed by 1 E.E.
Hegulations.

Ceiling Fans :

All ceifing fans shalf be wired to ceiling rose and suspended from a hook shackle or clamp and insulated from the
same. All joints in the suspension road shall be screwed and secured by means of split pins. The fan clamps
supplied by the Contractor shall be suitable for the ceiling or proof member as the case may be. For concrete roofs,
fan hooks shall be burried in concrete during construction in an iapproved manner and securely bound to the
reinforcement.

Conduits and Earthing :

All conduits feeding lighting and fan circuits shall be pro.aed with earth continuity G.|. conductor as specified for
power wiring. All conduits shali be as specified for power wiring.

Point wiring :
Point wiring for power shall be as defined under seclion 2.2.2 and shall include the switches and sockets.
Loading:

Al distribution board for power wiring shall be not less than 15A per way. L oading per way shall not exceed normaily
100 watts. The following loads may be assumed if exact figures are not known.

3-Pin 15A Outlets 1.000 Woatts
3-Pin 5A Outlels 100 Walls
Wiring for Motors :

Final sub-circuits loop in motors shall be connected to separate ways of the Distribution board even if.the current
in the sub-circuit is less then 15A. No looping is permissible.

All wiring shall be carried in H.G. condulit as specified in |.S. specification for gauge for diffrent sizes of conduits.

" When the motor is resilienly mounted fixible conduit with approved adopters shall be used for the fast few feet.

2333
2334

Where cables are used sufficient loop shall be teft.
All swilch fuse units controlling circuits feeding motor shall be provided with H.R.C. fuses or as specified.

The frame of every motor and its association control gear shall be earthed by two separate and distinct connections
to earth connector shall be capable of carrying 3 times the rating of fuse or 1.1/2 time the setting or the circuit
breakers but in no case less than No. 8 S.W.G. or 7064" or equivalent cross section of copper. Where practicable.
the earth connections shall be visible for periodical inspection. Gas or water pipes shall not be used for earth
connections.
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All socket outlets shall be of 3 pin type. the third pin being connected to the earth stud of nearest distribution board
by separate earthing wire. The socket shall conform to .S, : 1293/1938, single pole, piano type. Each sockel
outlets shall be provided with a control switch of appropriate rating and as specified. The switch and socket shall be
moutted inside the iron clad box provided with 1/8" prespex cover as directed by the Engineer-in-charge or as
specified in schedule of quartities. inside switch box ample space shall be available around switches for connecting
wires 1o switches. All socket outlets for power shall be mounted at the skirting level unless otherwise specified or
as directed by the Engineer-in-charge

The three phase plug receptanies shail have their earth terminals connected by independent earth wires to ring
main earth slrips on the building. In buildings where explosion proof fixiures are installed single phase plug receptanles
as well as light points shall be connected to ring main ground bus installed in the building by separate earth wires
of approved size.

Socket outlet shall have some provision not to receive the matching plug unless the grounding pin is in correct
position. The grounding pin of the plug shall make the contract first and break the contract last at the time of
inserting or removing the plug respectively.

The grounding terminal shall be connected to the enclosed metal body by providing G I stud. nut washers welded
to the box

Each unit shall be suitable for flush mounting as required and indicated in the applicable drawings.

Combination unit of socket outlet and switch shail be complete with necessary internal wiring. The switch/socket
shall be mounted on'M. S, bracket enclosed in a box.

ConduitWiring :

Where conduit winng is adopted the type and size of the conduit shall be as indicated in the drawing. The minimum
of the conduit shall be 19 mm.

The contractor shall throughly study the structural arrangements of the buildings and wherever. necessary shall in
consultation with Department's representatives at site. make suitable adjustments in the cable routings. earthing
arrangements. and location boxes. fitting etc. with a view to avoid interference with any part of the building.
structure. equipment or any other work in the building or to effect any improvement in the arrangement.

Protection of conduit against rust :

Condut shall be given two coats of oxide paint before they are placed in position. All exposed conduit shall be

planted after installation with the colour as approved by the Engineer-in- charge. This do not apply 1o galvanised
conduit.

Protection against insects and damp :

In order to minimise cocensation or sweating inside the conduit. system shail be properly drained any ventilated in
such a manner as 1o prevent the entry of insects

Conduit shall first be installed as a complete system without cables and shall be continuous from outlet to outlet
from fitting to fitting and mechanically and electricalty connected to all boxes and fittings.

SPECIFICATION FOR POWER CONTROL ANDTELEPHONE CABLES :
SCOPE :

i. The specifications cover the supply and installation of meduim voltage power and control cables either in
ground or trench depending on the conditions at site inciuding accessories for the same. The work in
general. consists of supplying. laying. jointing terminating and connecting all. 1 1. KV APLSTS PVC power

“and control cables.

i The contractor shall supply all aceessories including jointing and'ierminating materials. compound. tapes
supporling materials. cleats cables lugs. concrete stabs. bricks sand, cable markers etc. as required to
make the installation work including digging and back filling of the trenches as required.

SPECIFICATION:
1. All power cables to be supplied mentioned as 'APLSTS' in the Schedule should be mass impregnated.

non-draining, paper insulated lead sheathed. double steel tape armoured and must comply with the latest
IS BS specifications.

i Al cabling materials such as cable comtound. cable lugs, tapes shall be of approved quality acceptable to
the type recommended by the manufaciurer of the cable for which it is used and approved by the Department.
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Installation of all equipment shall also conform to the applicable. Codes and practice as per the IS and
shall be executed to comply with the lates Indian Electricity rules as regards the safely. earthing of
equipments and other essential provisions specified therein.

Only approved make of cable shall be used. ICC and CCI will be preferred.

The cables shall generally be laid as per is Code of practice.

GENERAL RULES CABLE LAYING :

vi.

Vii.

Vil

XE.

Xil.

Xiii.

Installation shall be carried out in a neat. workien like manner by skilled experienced and compstent
workmen in accordance with the standard practices.

~ Cables shall be laid preferebly in one piece length to avoid joins. If straight joints are found necessary.

these can be introduced with prior approval of the Engineer-in-charge. Tha cost of the straight joint however
shall not be borne by the Department. But in no case joint shall be within the conduit G.1. pipe and duct.

Proper care should be exeicised in handling the cable to avoid formation of kind stc. and should it become
necessary a cable be bent to a radius net iess than 20 times the overall diameter of the cable.

Method of installatior.. routing of cable etc. shall in every case be subject to the Department's approval and
the contractor shall modify and or certify 2t no extra cost to the Department any portions of the instalifron
which do not meet with the Departthent's approval. All damages to the. civil and other works on this
account shall be made good by the contractor : | no extra cost to the Department.

The electrical contractor while notifying .iwe building contractor for such work shall furnish the proper
drawins, fully explaining the work involved or indicate at site actual work to be carried out as may be
required by the building contractor. The electrical of any such work as soon as the electrical work with
respect to the same has been completed.

Where cables pass through hume pipes. contractor shall fix hard wood bushed round the cables at the
ends of hume pipes. Where the cables pass through the floors or chambers and in such other situations as
the Engineer shail require. the contractor shall seal cable holes in a manner approved by Engineer-in-
charge. Where cable pass through roads nallahs, etc. cables must be protected by Class ‘A’ Hume pipe of
diameter not less than 8" (15cms)

The cable route shall be the shortest and these shall be minimum interfernce with built up areas, lawns etc.

Care shall be exercised for providing suitable props for supporting other service lines on earth at the time
of excavation. Where cutting of a lawn become inevitable it shoud be with the approval of the Engineer-in-
charge.

Excavation of the trenches shall be executed with verticle sides and the trenches shall be kept as straight
as possible. The exact location of each trench shall be settled by the Enginear- in-charge. Onthe S|te when
the contracot is in a position to commence each portion of the work.

The trench shall be not less than 1/2 meter wide and 90 cms deep. If more. cables are to be laid. the width
should be suitably increased.

After the cables are laid, the trench shall be filled in layers, the earth in each layer being well rammaed by
spraying water and consoclidated and sufficient Laiowance made for settlement. The extra earth over the
trench should be removed from the place of trench to a place as decided by the Engineer- in-charge at site.

Ends of cables shall be properly sealed to prevent entry of moisture prior to installation.

Where 1 is as specified as 1/2 core cables the 1/2 core shall be a neutral conductor having reduced
section.

For all multicore cables each core and tails shall be brought out. marked and or coloured in on approved
manner.

Cables termination shall be done with suitable compression brass glands in the case of PVC cables and
cast iron trifurating boxes in the case of APLSTS cables. The armour should be connected to the right
main earth in building with duplicale earth wires as per the relevant I1S/BS specification.
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The core insulation over each conductor shail however be retained through out the run of the conductor
upto the end where lugs shall be fitted tharec . 158 connections. The lugs shall be fitted by means of
approved solder and flux such as aleap. and Eyre No. 7 liberally used. The joint shall be mechanicaily
strong and pressure fested.

DISTRIBUTION BOARDS AND PANELS :

General Requirements :

2.6.2

2.6.3

264

265
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All distribution pane!s shall comply with |.E.E. Rules 60- 61. A ¢lear distance of 0.91b metre in front of the switch
board shall be kept. Where bare connections or attachments are provided ai the back of the switch board the space
behind the panel shall be: either less than 0.208 metre or more than 0.762 main width there shali be a passage way
from the furtherest outstanding part of any attachement or conductor. if the space behind the switch board exceeds
0.70 main width there shall be a passage way from eith.er end of the switch borad clear to hight of 1.528 m width O-
289 m. All wiring connection shall be made neally and securely.

For corciots carrying more than 10 Amps. tinned cable sockets shall be used. All connections shall be so made as
to form their own diagram Circuit shall be clearly numbered o correspond 1o wiring diagram Names ot the distribution
boards shall be painted as directed by the Engineer-in-charge, All the switch fuse units and isolators D Bs. shall be
complete with earthing studs hugs neutral bar link. H.R C. fuses and of aproved make.

Skeleton type panels shall have a rigid form work adequate-ly braced and supported. The switch and distribution
boards shall be neatly arranged in the frame The details of the frame work and the arrangement of switches shall
be got approved by the Engineer-in-charge before the panel is fabricated.

All cutical type panels shalt have rigid supporting frames adequalely braced over which sheet metal shall be nearly
seciired All switches. distribution boards etc. shall be i, .ily arranged on the panels and all connections made
from the back of switches. The.panels shall be rendered dust and vermin-proof. The interior of the panels shall not
be accessible to unauthorised persons.

The recess type boards shall be embeded in wallin a cupboard with a metal hinged door with locking arrangement.
in all recessed conduit work all distribution boards shall be recessed. Where recessing is not possible. free standing
panelmay be provided as approved by the Engineer-in-charge.

Allindividual components i.e. switch fuse units D.Bs. etc. shall be connected by earth continuity wire of appropriate
size with the main earth bus of the panei D.B. etc. The panet switches or D Bs. shall be earthed by the less than 2
distinctive paths to earth. Earthing of metalic parts of exposed metal shall not be effected through any structural
metal work which houses the installation. Where metalic parts are not required to be earthed and are liatle to
become alive should the instaiiation of the contractor berome defective such metalic parts shall be separated by
durable non-conducting material from any structual work.

(&) Power panels shall be 3 phase. 4 wire. 400 230 volts for the distribution of 3 phase or single phase power
loads. Lighting panels shall be 3 phase 4 wire 400/230 volts for single phase lighting load distnbution on alt
3 phase.

by All paneis shall be done or protected front type with no mechanical or electrical defects.

() Bus bars shall be of electroiytic copper or aluminium as specified and the properly tinned sizes as indicated

onh applicable drawings as reguired.

{ch) All knock outs for branch circuits, conduit entries shall be drilled in and filled as required. For kghting
panels the top and battom cover plates shall be -emovable type.

(&)  Main disconnect device for all panel boards shall be of switches of disconnect type and of the size as
indicated shall be mounted directly below the panel or through a short thread conduit of required size.

] The main disconnect for all panel boards shall have an entry suitable for PYC armoured cable from bottom.
{g) All panel boards shall be provided with an earthing terminal and lug for connection to the grounding system.

)] Temperature rise of all electrical parts shall not be more than 300° with full load amseres at room temperature.
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{i) Buses shall be securely supported so that ordinary vibrations will not cause any of the parts to become
loose.

)] All barriers and supports of current carrying parts shall be of moisture resistant insulating material and
shall not be adversely affected by arcing. :

(k) The locations of panels shown in the drawings are only tentatlve Panels nay be located at a place approved
by the Engineer-in-charge.

{ All civil works connected with fixing such as grouting chasing and making good shall be the tenderer’s
responsibility.

{m) Wires adequale capacity with proper size of lugs shall be used for inter connectios.

(n) Panel should be self supported on angle channel iron frame work. It shouid be preferably of bolted construction
In case of transportation and flexibility. The frames shall be of the required size for the mounting of the
equipment on it. It shail be bolted or grouted rigidly after levelling and alignment.

(o) The cupboard and D.B. should be of such size so 10 be accommodated inthe exising room as per 1.S . rules
and |.5. codes of practice for instaliations of Meduim voltage switch gear.

M Fabrication drawing showing the detailed dimensions and panels and its components indicating the frame
work. earthing positioning of switches, D.Bs. cable boxes. adopter chambers etc. shall be furnished to the
Engineer-in-charge for his approval. All material to be got approved by the Engineer-in-charge Panel
should be guaranteed for satisfactory operations for a period of cne year after handing over.

Q) The panel should be painted with anticorrosive paint suitable for humid and sally atmosphere ontwo coats
: of primer.

Switch Gears, Powers Panels D. B.and S. F. Us.

The main busbar shall have continuous current rating as specified with neutral bar having half of fuit load rating of
the phase busbar. The sizes ot the bus bars shall be so selected that the current density in bar does not exceed 150
amps. per sq.m. for copper. The length of bus-bar chamber should be as suitable length \io fix all the switches etc
as per the prevailing standards, clear spacing of two adjacent buses shallbe 1 1/2" minimum bar shouid be itapted
all alongwith colour coated 11KV grade PVC tape. The maximum internal of suppor! for each unsupported length
shall exceed 600 mm.

The bus bar shall be of copper/alluminium and fabricated to the relevant standards specification. In case alluminium
bus bar is used special with high conductivity ailuminium bus bar alloy E 91 C frame conforming to E.S.5. 2898
shall be used. The current density shall not exceed 800A per sq. inch. Hylam barriers will be provided over the
joints to prevent any short circurt.

The hus enclosings shall be made cut not less than 16  auge M.S. sheet construct on with angle iron support. Ali
interconnections between bus bars S.F Us. and D. Bs. shall be of adequate size and details of such inter connec-
tion shall be furnished to the Engineer-in-charge for his approval.

The bus bar shall be air insulated extensible type rectangular one. The bus bars chamber shall be dust tight by
providing gaskets secured properly so as to tender it vermin proof.

The Combination Fuse-switch unit should comply with IS 4064 BS 861 and BBS 2510 wherever applicable. It
should be suitable to accommodate High Repturing Gapacity Catridge Fuselinks complying with 1S 2208 or BS 88
and having a certified rupturing capacity of not less than 35 MVA at 440 volis (AC5 duly). The switch gear (panes.
D. Bs. elc.) shall be installed generally as per 1S-Part- | 3072 and ias specified and shown in drawings.

All fuse switch units shall be provided with non-deteriorating HRC fuse links complying with 1S 2208-1962 and
having rupturing capacity of 35 MVA at 415 voits or as pecified.

All switches above 60 amps. rating shall be provided with suitable size adapted boxes. Ail switches mounted on
the top of the husbars shall be provided with detachable type reverse entry adapter boxes. Suitably engraved labels
shall be provided for each circuit as weil as for the board.
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A meters sector switches and LMH metre shall be provided where specifically mentioned. Small wiring for the inter-
connecting shall be colour coded and provided with numbered feuses for easy identification of circuits.

@ The distribution boards should be tolally enclosaed metal clad complying with B. S. 214. The M. S. sheat
steel enclosures for recessed D Bs. shall be of not less than 14 guage. :

{b) The D. B. shall be with hinded door and the locking arrangements as approved by the Engineer-in-charge.

() All the components shall be enclosed in the enclosure. The imounting of D. B. shall be got approved by the
Engineer-in-charge before carrying out the instailation.

(o) The D. Bs. shall have proper size cut outs for conduits entry or cable entry as required and these shall be
made on site.

(e) Adequate spacing shall be provided inside the D Bs. for easy removal of the fuses and carry out the inter
connection.

() - Asetof insulating barriers have to be provided between incoming breakers switches and fuses.

Switchfuse Units :

27

{a) Alithe D.RT.P.and T.PN_switch fuse units shall be totally enclosed iron clad quick make. quick dreak type
lo best Indian make conforming tothe 1 S or B.S. 3185 specifications. All the switch fuse units shali have
mechanical interlock with a door. so that the door cannot be opened when the swithches are in "ON’
posttion. The switches should be of double break solation type to ensure safely.

(b Fach T.P. & T.PN. switch fuse unit shall be eari. =u with two distinct earch connections.
{c} Suitable insulator shall he provided between phase.
() There shali be suitable netural link in the tuse box.

(e AllT. P & T.PN. switch fuse units shall be rated for 500 volts and D. P (reguired for single phase supply)
and S.PN. switches for 250 volts.

{f The H.R.C. catridge fuse shall conformto H.S. 88 {1952).

The O.C.Bs. ACB shall be suitable for 400/240 volts 3 phase 50 cycle supply capable of interuping a fault
MVA of not less than 31. The circuit breaker shall conform to the BSS-936-1940 BSS 3659 with such
tripping arrangement as may as required unde' ~recial specifications for the buiiding. Efficient and fool-
proof mechanical interlocking shall be provided tor the safe operation and maintenance. The rate shall be
inclusive of the first filling of oil.

Instrumentation :

The instruments and meters wherever necessary shall be housed in special sheet steel box located between
switch fuses units and bus bar chambers. The instruments etc shall be mounted on the hinged cover withheir dial
flushed. All instruments shall have protective H. R. C. fuse inks. All interconnections and small wiring shall be
neally dressed arranged and dtily coioured for easy identification of circuits.

Meters shall be provided as required in the Schedule. Meters shall be dead head and be suitable for 400/440 volt 3
phase 4 wire 50 cycle (inbalanced load) supply.

Each selector switch shall be 3 point and of minimum 250 volts grade with silver tipped contacts suitable for
metering circLits. current transformers shall be of 5VA burden and commercial metering accuracy. indicating lamps
shall be penal mounting type preferably of 250V grade. Every unit shall be prewired and interconnected to the
system for its required indicating performance, Indicating lamps shall have independent circuit fuse.

2. 8FIXING OF LIGHTING FIXTURES :

1.

Location of fixtures their manner of fixing mounting height etc_are indicated in refevant drawing. Actual location and
levels shall however be arrived at site in co-ordination with other service etc. and prior approval of the Engineer-in-
charge regarding the actual location. Manner of fixing shall be obtained before the work is taken up in hand.
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2.

In alt cases the contractor shall provide necesség interconnection wiring earthing painting etc all necessary for
complete installation. The contractor shall also tes! and commissicn the tixtures during completion of the work.

General arrangement of fixtures layout is indicated in drawings. Care shali be taken to see that all light fixtures are
N a row in a rcom or particular area, are in absolute line and plump and are symetrically disposed with respect to
finished surfaces of walls columns beams etc.

The inter-connections wiring from the light outlet point upto the fixiure shall be carried cut by means of flexible
copper wire of section not less than 1.5 mm?.

All fixtures suspended by means of conduits shall be done with all and socket joints or as per approved desigh.
Telephone System :

Empty conduiting shall be done. recessed or exposed to surface along with pull boxes. junction boxes and tele-
phone oullet boxes, in areas and location as indicaled in the relevant drawing as per mafeiials and methods as
described in regard to condulting under section "Wiring in Conduits” except the G 1. pull wires of guage notiessthan
20 SWG shall be kept pulled through conduits in all sections so that in future telephone wires can be pulled easity.

Location shown on the drawing are approximate and final location shall be decided in the field by the Engineet-in-
charge.

SECTION G '

SPECIFICATION FCR EARTHING.

1.

Installation of Earthing Plates :

All installation of earthing shall conform to indian Electricity Rules, 1S-3043 latest edition and |.E.E. The copper
earth plates should be tinned before intallation. The earth plates of copper 60 cm x 60 cm x 3.515 mm thick size as
mentioned in the schedule be in separate pits at least 150 cms to 300 cms. away from the building at a depth
necessary to reach moist earth surface but with a minimum depth of 2.5 mir from the finished ground level upto the
top vertical dodge of earth electrode. The earth plate shall be throughly cleaned to remove all dirt from the surface
and be tinned property for electrical contact with the main ground. Each earth pit shouid be provided with 38 mm.
dia G.1. pipe 2.5 Mts. long or more depending upto the depth of pit, put over the verticad edge of earth plate (with top
end of pipe provided with a closed to couyler). Alternative layers of salt and coke shall be provided surrounding the
plate. The pits shall be filled when the plates are in position and with the approval of Engineer-in-charge.

Tofacilitate watering the pit. a concrete compartment should be made with funinel with mesh and cover plate as per

_ rules provided in 1St regulation. The masonary endousures shall be 25 cm x 25 cm x 25 cm (deep) with C. | lid of

23 cm x 30 cms size. After installation, the earthing resistance of each earth piate should be measured by
resistance meggar in the presence of Engineer-in- charge, three days after the completion of earthing work, and the
value should conform o regulations.

Signature‘of contractor/s Executive Engineer,

Division.

-- List of Approved Products --

As Per Seperate Booklet Attached




