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TECHNICAL SPECIFICATIONS

CIVIL WORKS

10 GENERAL:-

1.01 The specifications and mode of measurements for Civil and Plumbing works shal be in

1.02

1.03

1.04

1.05

1.06

accordance with C.P.W.D.specifications 2009 Volumes | and 11 with up to date correction
dips unless otherwise specified in the nomenclature of individua item or in the
specifications. The entire work shall be carried out as per the C.P.W.D. specifications in force
with up to date correction dips upto the date of opening of tender.

For the item not covered under CPWD Specifications mentioned above, the work shal be
executed as per latest relevant standards/codes published by B.I.S. (formerly 1S]) inclusive
of al amendments issued thereto or revision thereof, if any, upto the date of opering of
tenders.

In case of B.1.S. (formerly 1.S.I) codes/specifications are not available, the decision of
the Engineer based on acceptable sound engineering practice and local usage shdl be fina
and binding on the contractor.

However, in the event of any discrepancy in the description of any item as given in the
schedule of quantities or specifications appended with the tender and the specifications
relating to the relevant item as per CPWD specifications mentioned above, or in drawings
the former shdl prevail.

In generd the building floor to floor height is 4.00 mtr unless specified otherwise in the
drawing. However, the rates for different items of work shal be for up to 4.5 m floor to
floor height a al leves, lifts, leads and depths of the building except where otherwise
specified explicitly in the item of work or in special conditions appended with the tender.
All works above the top most terraces (main) shal be paid under the level existing below (i.e.
machine room, mumty €tc)

The work shal be carried out in accordance with the architectura, structura, plumbing and
eectrical drawings etc.  The drawings shall have to be properly corelated before executing
the work. In case of any difference noticed between the drawings, final decision, in writing of
the Engineer shall be obtained by the contractor. For items, where so required, samples
shall be prepared before starting the particular items of work for prior approva of the
Engineer and nothing extra shall be payable on this account.
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1.07

1.08

1.09

1.10

111

112

113

114

115

All  materials to be used on works shal bear |.S. certification mark unless specificaly
permitted otherwise in writing. In casel.S. marked materials are not available (not produced),
the materiadls used shdl conform to 1.S. Code or CPWD specifications, as applicable
in this contract.

In such cases the Engineer shall satisfy himsalf about the quality of such materials and give
his approval in writing. Only articles classified as "First Quality" by the manufacturers
shall be used unless otherwise specified. All materials shall be tested as per provisions of
the Mandatory Tests in CPWD specifications and the relevant IS specifications. The
Engineer may relax the condition regarding testing if the quantity of materias required for
the work is small. Proper proof of procurement of materids from  authentic
manufacturers shdl be provided by the contractor to the satisfaction of Engineer. Grade of
cement used shal be OPC 43 Grade unless otherwise specified explicitly. The contractor shall
get the Design Mix for RCC done by the labs approved by OWNER only. Reinforcement
Stedl used shall be of TMT Fe-500 unless otherwise specified.

In respect of the work of the sub-agencies deployed for doing work of eectrification, air-
conditioning, external services, other building work, horticulture work, etc. for this
project and any other agencies simultaneoudy executing other works, the contractor shall
afford necessary coordination and facilities for the same.  The contractor shdl leave such
necessary holes, openings, etc. for laying / burrying in the work pipes, cables, condlits,
clamps, boxes and hooks for fan clamps, etc. as may be required for the edectric, sanitary
ar-conditioning, fire fighting, PA system, telephone system, C.C.T.V. system, etc. and
nothing extra over the agreement rates shall be paid for the same.

Unless otherwise specified in the hill of quantities, the rates for all items of work shall be
considered as inclusive of pumping out or bailing out water if required for which no extra
payment will be made. This will include water encountered from any source such as
rains, floods, or due to any other cause whatsoever.

Any cement durry added over base surface (or) for continuation of concreting for
bond is added its cost isdeemed to have in built in the item unless
otherwise/explicitly stated and nothing extra shall be payable or extra cement considered
with consumption on this account.

The rate for al itemsin which the use of cement isinvolved isinclusive of chargesfor curing.

The contractor shal clear the site thoroughly of all scaffolding materials and rubbish etc.
left out of his work and dress the ste aound the building to the satisfaction of the
Engineer before the work is cansidered as complete.

Rates for plastering work (excluding washed grit finish on external wall surfaces) shall
include for making grooves, bands etc. wherever required and nothing extra shall be paid for
the same.

The rates quoted for dl brick/concrete work shall be deemed to include making openings and
making good these with the same specifications as shown in drawings and/or as directed. No
extra payment shall be made to the contractor on this account.

Rates for al concrete/plaster work shall include for making drip course moulding, grooves
etc. wherever required and nothing extra shall be paid for the same.
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1.16

117

118

119

1.20

121

Rates for flooring work shall include for laying the flooring in strips/as per sample or as shown
in drawings wherever required and nothing extra shall be paid for the same.

The drawing(s) attached with the tender documents are for the purpose of tender only, giving
the tenderer a general idea of the nature and the extent of works to be executed. The rates
quoted by the tenderer shal be deemed to be for the execution of works taking into
account the "Design Aspect” of the items and in accordance with the "Congtruction
Drawings' to be supplied to the Contractor during execution of the works.

The quoted rate shdl be for finished items and shall be complete in al respects including the
cost of all materias, labour, tools & plants, machinery etc., all taxes, duties, levies, octroi,
royalty charges, statutory levies etc. applicable from time to time and any other item required
but not mentioned here involved in the operations described above. The
client/ OWNER/Employer shdl not be supplying any materid, labour, plant etc. unless explicitly
mentioned so.

On account of security consideration, there could be some restrictions on the working hours,
movement of vehicles for transportation of materids and location of labour camp. The
contractor shall be bound to follow al such redtrictions and adjust the programme for
execution of work accordingly.

The contractor has to ensure co-ordination with Inditute authorities to maintain the smooth
functioning / operation of existing Institute without disruption during the execution of work.
This may require working rescheduling the normal working hours, working in restricted period
etc. Nothing extra shal be payable on this account.

He shdl also ensure that dl work sites within the Ingtitute complex are properly cordoned off
by means of barricades and screens upto aheight of 3.0 m above ground level. The contractor
shall use painted CGI sheets which are in good condition mounted on steel props.

Stacking of materids and excavated earth including its disposal shal be done as per the
directions of the Engineer-in-Charge. Double handling of materials or excavated earth if
required shall have to be done by the contractor at his own cost.

2.0 CHEMICAL RESISTANT EPOXY RESIN WALL COATING

MATERIAL

The system shall consist of 2 component solvent free, epoxy based, chemical
resistant coating. The thickness of the coating shall be between 300 microns
depending on the number of coats. The application of primer and coating is to be
done as per the manufacturer’s specifications.

a. A coat of primer shall be applied over clean, dry surface:

b. While the primer coat is tack-free, two topcoats of epoxy shall be applied:

APPLICATION/LAYING PROCEDURE
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The surface should be properly cleaned and should be free from oil, grease, cement laitance
and dust. The surface should be free from potholes, honeycombing, potholes & cavities. If
defects are found, the surface should be prepared to a smooth finish.

The surface should be primed using epoxy primer Allow the primer to dry overnight so that it
is track-free.

Top coat of epoxy should be applied in two coats to a thickness of 300 microns. The first coat
should be allowed to become tack free before the second coat is applied.

The system should be air cured for a minimum period of 5 to 7 days to achieve the best
results against loading & chemical resistance.

3.00 WATER PROOFING TREATMENT BY CHEMICAL INJECTION SYSTEM
(PRECONSTRUCTION)

3.01 HORIZONTAL SURFACE (RAFT SLAB)
A. Beforethe raft reinforcement is placed in pogtion:
1.1 Laying PCC as per drawings and specifications.(payable under the corresponding item)

1.2 Cement durry (cement and polymer based water proofing compound) is spread on the PCC
for proper bonding with subsequent water proofing treatment.

1.3 Water Proofing Course of 20mm thick cement mortar 1:4 (1 cement: 4 coarse sand) mixed
with polymer based water proofing compound is laid over the durry. Stone aggregeates
12mm down is embedded at random.

1.4 After 24 hours, spreading cement durry (cement and polymer based water proofing
compound) on the 1<t layer of mortar.

1.5 Providing and laying 2nd layer of 20mm thick cement mortar 1:4 mixed with polymer based
water proofing compound. Stone aggregate 12mm down is embedded & random.

1.6 After curing for two days, spread cement durry mixed with water proofing compound over
the 2nd layer of cement mortar. Thereafter, the 3rd and find layer of 20mm thick cement
mortar in 1:4 mixed with water proofing compound is laid and finished smooth to receive raft
foundetion.

1.7 Thetotd thickness of the trestment from operation 1.2 to 1.6 will be about 60mm.

B. After Thereinforcement of raft is placed in position:

2.1 Providing and fixing 25mm dia Gl threaded grouting nozzles of adequate length at the
specified locations @ 1.50 metre c/c or as shown in the drawing al over the dab. The
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grouting nozzles are tied with reinforcement in such a manner as not to choke its end during
concrete operations. The top of these nozzles protrudes above the raft concrete.

2.2 After minimum 7 days of concreting, cement grout of cement and polymer based water
proofing compound (non shrinkage grouting compound) in proportion as specified is
injected, through these nozzles at the pressure of 2.5 to 3.0 Kg/Sg.cm.

2.3 After grouting, top of the nozzles is cut and the space is filled with cement mortar 1:2 (1
cement: 2 coarse sand) mixed with polymer based water proofing compound.

3.02 Retaining Wall

1.1 The externd surfaceis prepared and polymer based cement durry is gpplied.

1.2 Providing and laying 25mm thick cement mortar in 1:4 (1 cement : 4 coarse sand) mixed
with polymer based water proofing compound in two layers with chicken wire mesh 26 or
24 gauge 25mm size in between the two layers.

1.3 The G.l. pipes are placed a 1.5m c/c and at location indicated as per drawing and securdly
fagtened to the reinforcement prior to shuttering and concreting or dternatdy by drilling
holes (25mm to 32mm dia) in the concrete upto a depth as shown in the drawing al over the
wall surface @ 1.50mt. c¢/c and as shown in the drawing. Treatment dong al congtruction
joints by providing nozzles, as above, shall dso be executed.

1.4 Fixing 25mm dia G.l. threeded nozzles in these holes with cement mortar 1.4 mixed with
water proofing compound.

1.5 Injecting cement grout of cement and polymer based water proofing compound (non
ghrinkage grouting compound) in proportion as specified in these nozzles & a pressure of
2.5t0 3.0 Kg/Sg.cm.

1.6 After the grout the nozzles are cut and filled with cement mortar 1:2 mixed with polymer
based water proofing compound in proportion as specified and finished smooth.

Note: The proportion of acrylic based polymer compound to be used in respect of ordinary
cement shall be 1% by weight.

Acrylic based integral water proof compound shall satisfy the provision |S: 2645.
Guarantee for water proofing:

Work to be get executed through a approved speciadized agency & covered by a
10 years guarantee by the main contractor against leskage, seepage and dampness
etc. for which necessary performance guarantee for requisite indicated vaue of
work shal be furnished by the contractor before completion.

M easur ements:
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The length and breath shal be measured correct to cm. The flooring area shal be measured in
sg.m. actudly executed in raft dab. Insgde wall surfaces of the basement upto ground level from
top of raft dab shall be measured in sg.m.

Columns cross sections area not to be deducted from the plan area.

Rate:
Rates shdl be inclusve of adl operations incuding labour, materid, T&P, scaffolding etc.
complete. Nothing extra shall be payable on any account.

4.00

401

402

403

ALUMINIUM COMPOSITE PANEL METAL CLADDING
Scope of Work

The contractor shall design, supply, fabricate, deliver and install and guarantee al construction
necessary to provide a complete auminium composite panel cladding, complete with all
necessary anchors, hardware and fittings to provide atotal ingtallation, fully in conformity with
the requirements and intent of the drawing and specification as per item description.

The scope of work shal be read in conjunction with those in the specificaion of curtain
wadling.

Design Concept
a The proposed cladding shall be based on a water-tight system.

b) A 20mm wide joint shall be provided between cladding €l ements to cater for individua
pand ingtalation and shal be sedled off with extruded EPDM gasket or slicon
sealant.

Aluminium Composite Pandl Cladding

Providing, designing, cutting, bending and fixing 4mm thick auminium composite cladding of
approved make on external fagade of size as shown with Water tight system either curved
or graight in plan. Skin materiad 0.5mm thick auminium sheet (3005 H6) core materia
natural polyethylene, auminium cladding paned to be of approved colour/shade fixed with
extruded aluminium basic frame, angle cleats, weather sedants, rivets, Gl brackets dl as
approved, using suitable chemical/anchor bolts on structura steel work including necessary
accessories complete in all respects. Where leve difference is shown dummy structural steel
backup frame shall be provided. Protective Film: The finished surface shall be protected with
80 microns self adhesive Peel Off film with two layers of white and black tested to withstand
a least 6 months exposure to loca weather condition, without loosing the origina pedl off
characteristic or causing stains or other damages.

The quoted rate to include for any provision of openable access panels for services wherever
required. Weather silicon sealant, non stresking /staining weather sealant shall also be used
wherever required.
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Technical Data

A. Compogtion Skin materia 0.5mm thick aluminium sheet (3005 H6) core
materia natural polyethylene.

B. Dimensions Pandl thickness : 4mm
Pand size: Width 1000/1250/1500mm
Length between 1500 and 5000mm
Tolerance
Width + 2.0mm
Length + 4.0mm
Thickness + 0.02mm

C. Principal Properties Panel weight: 5.5 kg/sq.m
Thermal expansion: 1mm/M/60 deg.C.

D. Acoustic Properties Average airborne sound transmission loss 26 db.

E. Mechanica Properties Tensile Strength RM> 160 MPa.
0.2% Proof stress RP> 130 MPa
Modulus of Eladticity E 70,000 MPa.
Elongation A-50— 5 7%

Aluminium Extrusions Extrusions shdl be of duminium aloy 6063 T5, conforming
to BS-1470— 1475 : 1972 in mill finish.

4.03.1 Design Wind Loading
850 N/m2 positive and negative to Podium.
1150 N/m2 positive and negative to Tower.
1500 N/m?2 positive and negative to Crown to Tower.

No cladding element shall sustain permanent deformation of failure under loading equivalent
1.5 times the design wind pressure specified.

4.03.2 Deflection
Deflection of any aluminium frame shall not exceeding 1/175 of the clear span.

4.03.3 Expansion and Contraction
The cladding shall be so fabricated and erected as to provide for al expansion and contraction
of the components. Any temperature change due to climatic conditions shall not cause
harmful buckling, opening of joints, undue stress on fastening and anchors, noise of any kind or

other defects.
4.03.4 Flatness
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4.03.5

4.03.6

4.04

4.05

5.00

5.01

The dadding surface taken individualy shdl not have any irregularities such as oil canning,
waves, buckles and other imperfections when viewed at any position but not less than at an
angle of 15 degrees to the true plane of the pand with naturd lighting of incident of not less
than the same angle.

Water Tightness

The pand cladding shall be so congtructed to be water tight with provision for rear ventilation.
Acoustic Treatment

The cladding panel system shall be designed so as to dampen noise caused by splashing water.

Fixings

a Fasthers including conceadled screws, nuts, bolts and other items required for
connecting auminium to auminium shdl be of non-magnetic stainless sted!.

b) Rivets used for fastening panel to duminium sub-frame shdl be of dloy auminium
large flange head type with stainless sted mandrel.

o) All fixing anchors, brackets and similar attachments used in the erection shal be of
auminium or norntmagnetic stainless stedl.

Weather seal

a All exposed joints between panel which require to be water tight shall be sealed with
extruded EPDM gasket of hardness approx. 75 SHORE.

b) All secondary weather sedl shall be of self-adhesive tape as approved by Architects.

STUCTURAL/CURTAIN WALL SYSTEM

SCOPE OF WORK

The contractor shall design, engineer, test, fabricate, ddiver, ingdl, and guarantee al
construction necessary to provide a complete curtain wall/structural glazing system to the
proposed building, al in conformity with the Drawings as shown. Specification and all relevant
construction reguations including providing any measures that may be required to that end, not
withstanding any omissions or inadequacies of the Drawings and/or

Without limiting the generdities of the foregoing, the Curtain Wal/structural glazing Systems
shdl include, without being limited to, the followings.

Metal frames, glass glazing, spandrels, ventilators, finish hardware, copings meta closure,
windows etc.

All anchors, attachments, reinforcement and steel reinforcing for the systems required for the
complete ingtallations.
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All thermal insulation associated with the system.
All fire protection associated with the system.
All copings, end closure and metal cladding to complete the system.

All sedling and flushing including seding at junctions with other trades to achieve complete
water tightness in the system.

Isolation of dissmilar metals and moving parts.

Anticorrosive treatment on al metals used in the system.

Polyester powder coating aluminium sections.

The contractor shal aso be responsible for providing the followings:

1 Engineering Proposals, Shop Drawings, Engineering data and Structural Calculations
in connection with the design of the Curtain Wall/structural glazing System.

2 Scheduling and Monitoring of the Work.

3 M ock-ups, samples and test units.

4, Performance Tegting of the Curtain Wal/structural glazing framing and glazing
assembly.

5 Co-ordination with work of other trades.

6. Protection.

7. All find exterior and interior cleaning and finishing of the Curtain Wall /structura
glazing System

8 As-built record drawings and photographs.
9 Guarantees and Warranties.
10. All hoigting, staging and temporary services.

11 Conceptuaising and design of a suitable maintenance system for curtain/structura
glazing.

The water tightness and structural stability of the whole Curtain Wall /structural glazing
System are the prime responsibility of the Contractor. Any defect or leakage found within the
Guarantee Period shall be sealed and made good all at the expense of the Contractor.

The curtain wall/structural glazing system shall be designed to provide for expanson and
contraction of components which will be caused by an ambient temperature range without
causing buckling, stress on glass, failure of joint sealants, undue stress on structural elements
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502

5.03

5.04

5.05

or other detrimental effects. Specific details should be designed to accommodate thermal and
building movements.

BUILDING REGULATIONS

Curtain Wall/gtructura glazing shal comply with al Government Codes and Regulations
including IS codes, if any.

All curtain waling/structurd glazing, individua auminium and glass components and al
completed work shdl be designed and erected to comply with the following:

Design load and deflection.

Curtain Wall/structural glazing construction in its entirety shall be fabricated and erected to
withstand without damage or permanent deformation inward (positive) and outwards
(negative) pressure, dl acting normal to the construction plane with a maximum deflection of
not exceeding 1/175 of the clear span between structural support or 20mm maximum
whichever isless.

Structura performance of al parts of curtain wall/structurd glazing system shall conform to
relevant |S codes, wind load as per 1S-875 and seismic loads as per 1S 1893. Deflection shall
cause no permanent set in excess of 1/1000 of span nor evidence of structure failure.

MEASUREMENTS

Measurements of the Curtain Wall /gtructura glazing shall be in the metric system in sg.m
correct to two paces of decimal. The area considered for measurement shall be net area as
fixed on the exterior face of the curtain wall/structura glazing including open able windows as
part of curtain wall/structural glazing. The contractor shall be responsible for verifying al the
dimensions and actual conditionson site.

RATE

The rates shall include the cogt of al the operations described above including the cogt of al
materials, labour, design, fabrication, erection, finishing, scaffolding and testing of water
tightness etc.

TENDER DRAWINGS AND SPECIFICATIONS

The tender drawings indicate profile and configuration required together with relaionship to
structurd frame and interior building elements.

The Specification and tender drawings is of the performance type and includes only the
minimum requirements of the /structural glazing Wall System without limiting the Contractor to
the method of achieving desired performance.

506 POST TENDER REQUIREMENTS

a)

Design Proposals
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vii)

viii)

xii)

i)

The contractor shdl propose the final design in such a way that al basic functiona and
architectural requirements are fulfilled and get the same approved by Deptt. However, basic
design requirements as described in the specification and other Architectura requirements
such as the size of window, net glass area, ventilator, configuration of windows and spandrels
shall be retained.

The design proposals shdl be in the form of drawings, drawn to full scae as far as practica
and specification shown in or describing dl items of work including:

Request details as indicated on the tender drawings.

Metal quality, finishes and thickness.

Glass quality, coating and thickness and proposed manufacturer’s brand names.
Sections of the mullion and transom together with structural calculations.
Arrangement and jointing of components.

Field connections especialy mullion to mullion and transom to mullion.

Fixing and anchorage system of typical wall unit together with structural calculations.

Drainage system and provision in respect of water leskage in the curtain wall/structura
glazing system.

Provisions for therma movements.

Sealant and sealing method.

Glazing method.

Wind load and seismic load and any other specific load considered in the design.

Lightning protection link-up system of the curtain wall/structura glazing for connection and
incorporation into the lightning conductor syslem of the building . Design concept must be

sated in the proposd.

The maximum permissible structura tolerances of the building that the system has been
designed to accommodate in case thistolerance exceed those specified in the Specification.

Any parts of the curtain wall/structural glazing, when completed, shal be within the following
tolerances:

Deviation from plumb, level or dimensioned angle must not exceed 3mm per 3.5m of length of
any member, or 6mm in any tota runin any line.

Deviation from theoretica position on plan or eevation, including deviation from plumb, level or
dimensioned angle, must not exceed 9mm totdl at any location.

Change in deviation must not exceed 3mm for any 3.5m run in any direction.
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b)

f)

5.07

b)

Samples

The contractor shal aso submit samples of mullion and transom sections in lengths of 300mm
with the same finish and workmanship along with the proposals and 300mmx300mm samples
of glass (samples to include exposed screws and other exposed securing devices, if any).

Preliminary Programme

The tenderer shall also submit a preliminary programme of the contract works showing the
various stages of design sampling, testing, fabrication, delivery and ingtallation of the works.

Upon gpproval of the shop drawings, at least 4 copies shall be submitted by the Contractor.

The Contractor/Sub-contractor shall submit a maintenance manua for the curtain
wall/gtructural glazing system inclusive of al metd parts, glass and finish etc.

During detailed design and execution any details may increase as per actual requirement at
site, these variations shall be executed without any extra cost implications to the client.

EXECUTION

Performance Testing

Genera Requirements

Mock-up units shal be congtructed by the contractor and tested to determine the structura
stability as well as air and water infiltration or leskage at glazing beads and all other joints
designed into the facade.

After approval of structura calculations and shop drawings for the curtain wall/structural
glazing, one (1) Test Unit for performance testing of the curtain wall/structural glazing shdl be
constructed by the contractor at a laboratory approved by the Department.

Erect mock-up under manufacturer’ installer’s direct supervison and employ workmen as
they would be employed during the actud erection at the job site.

Test procedures test schedules and test locations shall be submitted to Client for approva
before testing.

Prior to fabrication of Test Units, the contractor shall submit shop drawings and cd culations of
the Test Unit for the Architect’ s approval.

Production for fina job site erection shdl not start until approval has been obtained as a result
of the mock-up test.

Test of Wind Pressure
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©)

The equivadent load of wind pressure or wind suction shall be given to the Test Unit as
increasing or decreasing the inside pressure in the * Pressure Chamber’ at which the Test Unit
is fixed.

The static wind pressure shal be applied up to 1.5 Kpa at maximum wind pressure.

The variation of dynamic pressure shall be of any approximate sine-cure-line.

Deflection on each observationa points of the Test Unit shall be observed and recorded under
the Static pressure as described above.

Any damage and harmful permanent deformation on any parts except sealing materials shall
not be found a maximum wind pressure.

The deflection on the main structural partsin these conditions shall not exceed:
1/175 of the span between supports or 20mm, whichever isthe lesser for vertical elements.
1/250 of the span between supports for horizontal elements.

The extent of recovery of deformation 15 minutes after the remova of the test load is to be
least 95%.

Test of Lateral Deflection Per Floor Height

Lateral deflection per floor height shall be occurred on the test unit, when the structural frame
which fixes the test unit is deflected horizontally.

The deflection of every + 2.5mm shall be increased upto + 13mmm on the Test Unit (Static
Deflection Test).

The dynamic deflection shall be applied upto + 13mm.

The variaion of dynamic deflection shal be of an gpproximate sine-curve-line, one period of 3
seconds.

The dimension of the deflection on each observationd points of the Test Unit shal be
measured under the condition as described above, the damage shall be observed.

Any damage and harmful permanent deformation shall not be found in any parts of the curtain
wall/structural glazing except sealant at maximum deflection.

Test of Water-tightness

Water shall be sprinkled to the Test Unit under the wind pressure.

Pressure shall not be applied to the Test Unit.

The volume of the sprinkling water in one minute shall be 5 litresm2 min. (0.1 gal/sgyfft.).
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f)

9

h)

All water leskage and drainage system at the joint and openable sash of the curtain
wall/structural glazing system shall be observed from the outside of the chamber.

Hold the test 2 times, in sequence as described below, conforming to the above mentioned
conditions.

Ingtal the test unit.

Hold I st water-tightness test.

Hold test of wind pressure as described above.
Host 2nd water -tightness test.

Lateral deflection test.

Water leakage at all parts of the Test Unit shall not be observed inside during the Ist water-
tightness test.

Test Report

The Contractor is required to submit five (5) copies of test reports to the Client.

Cost of Performance Test

The Contractor shal alow in his tender for the cost of the performance testing and of
fabrication, erection, corrections to and demolition of the Test Units including any specid

provision required in the testing laboratory for the tests mentioned above.

The Contractor shall allow for amendments and adjustments to the mock-up as required by the
Employer.

If the Test Unit fals to pass the initial testing, the Contractor shall make the necessary
corrections to the Test Unit and shall have to get the Test Unit retested by the Testing
Laboratory till it passes the tests.

Cost of corrections to the Test Unit and cost of re-testing sal be borne by the Contractor at
no additiona cost to the Employer.

Shop Drawings and Calculations for the Performance Testing

Prior to fabrication of Test Unit, the Contractor shall submit shop drawings and calculations of
the Test Unit for Cliert/employer’s approval.

Record Drawings

The testing laboratory shall keep copy of approved Test Unit shop drawings and calculations
at testing laboratory during testing of Test Unit.

The testing laboratory shall accurately and neatly record on the above mentioned shop
drawings al changes, revisions, modification etc. made to Test Unit, which shdl become the
record drawings.

At completion of testing and after approva of test reports the testing laboratory shall submit
the marked-up record drawings to the Client.
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5.08

6.0

6.1

6.2

6.3

6.4

6.5

6.6

6.7

Contractor’s Representatives

Full time attendance by Approved Representatives of the Contractor & subcontractor
associated with the erection of curtain wall/structural glazing shall be provided for the erection
of the Test Unit and for al testing of the Test Unit.

PERFORMANCE GUARANTEE

The tenderer shall provide a performance guarantee of requisite value to be indicated in the
General Conditions of Contract for aperiod of five years, to provide for expenses, to cover the
risk and cost of rectification of defect, noticed during the five years guarantee period.
Guarantee period to start from the date of completion of the project.

ACOUSTIC CELING

The acoustic tiles shall be procured from an approved manufacturer as directed by
Engineer-In-Charge.

The tiles and the suspension system shall be as specified in the item nomenclature
.The Contractor shall prepare the shop drawings for the False Ceiling based on actual
measurements at site and based on the architectural drawings, clearly indicating the
typical panel as well as edge panel on all sides with details to adjust the minor
variations in orthogonal. Also, junction details with different types of false ceiling
materials shall be prepared and submitted for the approval of the Engineer-in-Charge
before execution.

The installation shall be got done through a reputed nterior contractor who shall be
engaged by the Contractor. The false ceiling shall be perfectly level after installation.

The Contractor shall then prepare the mock-up at site for approval of material and
quality of workmanship by the Engineer-in-Charge. Only after the approval of Mock
up, the Contractor shall start the mass work.

The acoustic tiles shall be of size 600x600 mm or as required as per the architectural
drawings and as per the site requirements and shall be of the texture and physical &
other characteristics as per approved brand. The tiles shall have NRC, humidity
resistence, light reflectance, thermal conductivity and other properties as described in
the BOQ item. The contractor shall obtain and submit to the Department the
manufacturer’s certificate for compliance of the acoustic tiles & the suspension
system as per the manufacturer’s specifications and also copy of the manufacturer’s
test report for the record.

The tiles shall be made of non -combustible bio-soluble wool and shall have finely
granulated surface texture with virtually invisible micro-perforations as specified & as
required for its performance. It shall meet the various performance parameters like
aesthetics, acoustics (sound absorption), hygiene, humidity resistance, impact
resistance, fire resistance, durability etc.

The tiles shall have precisely machined edges including edge treatment required for
the installation depending on the type of suspension system grid of brand and
manufacture as approved by the Engineer-in-Charge / Consultant and as per the
architectural drawings. The openings of required size for light fittings; fire detection
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6.8

6.9

6.10

devices, sprinklers, AC diffusers etc. shall be suitably made in the tiles by cutting in
an approved and workmanlike manner. For the purpose of measurement, no
deduction shall be made in the area of false ceiling on this account. Also, nothing
extra shall be payable on this account. The end tiles shall be cut to the required size
in a workman like manner as per the site requirement. Nothing extra shall be payable
on account of any wastage in the material and /or account of providing grid at closure
spacing than 600mm c/c.

These tiles shall be fixed on to coordinated suspension ceiling system with supporting
grids system that fully integrates with the ceiling tiles. It shall be ensured that the
suspension system shall be suitable to take the entire incidental and dead loads and
other authorized loads efficiently and shall not sag .The permissible sag shall be as
per the British Standards BS 8290 - 1991. The Contractor shall provide a guarantee
for 10 years against sag on account of defective material and / or workmanship.

The suspension system shall consist of hangers, main runners, cross tees,
perimeter trims, wall connectors etc. The hangers shall be securely fixed to the
structural soffit/slab/beams at spacing not more than 1200mm centre to centre by
using electroplated Galvanized M.S anchor fasteners of 6 mm (minimum) diameter of
approved make and of adequate capacity to carry the design loads. The main runners
shall be fixed at spacing not more than 600mm centre to centre. The last hanger at
the end of each main runner shall not be placed more than 450 mm from the adjacent
walls. Additional hangers shall be placed at a distance not more than 150 mm from
the joint in the main runner on either side. The cross tees 600 mm long shall be
centrally inter-locked between main runners to form 600 X 600 mm modules. The
main runners shall have central notches to accommodate mitered joint of 600 mm
long cross tees.

Additional runners and hangers shall be provided where change of direction is
required as per the site conditions. All the hangers, runners, tees, cleats, brackets
etc. required for fixing the false ceiling suspension system shall be of anti-corrosive
hot dipped galvanized M.S sections with zinc coating not less than 170 gms per sq.m
and shall be as per BS 2989. The Galvanized M.S runners, cross tees, perimeter
trims/ edge profile etc. shall be powder/coil coated (the coating as per the
manufacturer’s specifications) matt finished, of required colour and shade. The cross
tees shall be connected to the main runner by stab and hook type (clip in) installation.
The runners and cross tees shall have mechanical stitching for enhanced torsional
resistance and shall have mitred inter-section. Further, the grid system with main
runners and the cross tees shall have 15 mm wide flanges with a 6 mm central
recess with reveal profile, with colour all white with black or white reveal of brand as
approved by the Engineer-in-Charge / Consultant. The hangers shall be mechanically
pre-straightened and shall not be less than 4 mm diameter and of lengths as required
for keeping minimum plenum depth as per the architectural drawings. It shall be
suitably cut / tied off. The stainless steel level adjuster clips (spring steel, butter fly
clips having suitable number and diameter of machine punched holes and bent to
required profile) shall be provided on the hangers to achieve the level ceiling. The
suspension hangers shall be vertical or near to vertical as far as possible. The
hangers shall be suitably designed not to have distributed load more than 12.5 kg. per
sg.m and shall have capacity to take incidental loads of fixtures, suspended signages
etc. within the tolerance limit of deflection as specified in BS 8290. Providing
additional hangers if any, may accommodate increased load.

The contractor shall ensure that the grid system is designed and installed to carry all
incidental loads and no other unauthorized load shall be transferred to this system.
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6.11

6.12

6.13

7.0

The luminaries, air grills / diffusers, signage etc. shall be as far as possible
independently supported to avoid any over loading of the ceiling system which may
result in excessive deflection or twisting of grids. Any strengthening of grid system by
providing additional hangers, fasteners, runners, cross tees etc. or providing
additional bracing may be carried out as required for any specific locations or for
specific purpose for which nothing extra shall be payable. Perimeter trims / edge
profiles of required size and shape, powder/coil coated to required colour and shade,
shall be installed at the suspension grid perimeter to completely enclose the ceiling
and shall be properly secured to the walls at not more than 450 mm centre to centre
using stainless steel screws and PVC sleeves. It shall be neatly jointed at all external
and internal angles and over lap sections in a workman like manner with mitered
joints.

The ceiling should be set out such that the perimeter boards or tiles are in excess of
half a module so that the edge panels on both the sides are of equal sizes as far as
possible. The tiles shall be cut to required size and shape with rebates as specified
using hand tools or mechanically operated tools in a workman like manner but with all
precautions as per the manufacturer’s specifications regarding generation of dust and
ventilation.

The contractor shall ensure that the material is procured and delivered at installation
site without any damage. Adequate care shall be taken before installation as well as
afterwards till handing over the building for occupation. It shall be protected from rains,
excessive humidity, chemical fumes, vibrations, dust etc. The contractor shall ensure
careful handling and storage and prevent any rough handling, rolling of cartons or
dropping cartons to prevent any edge damage or breakage. Any tile with edge
damaged or crack etc. shall not be allowed to be used in the work and shall be
replaced by the contractor at his own cost. Similarly, adequate care shall be taken by
the contractor while placing or removing and handling the tiles so as not to cause any
damage. Also, the contractor shall direct his interior contractors to take adequate
precautions to prevent the tiles from any dirt, fingerprints, any other marks / splashes
etc. The ceiling shall not be wet cleaned. Abrasive cleaners shall not be used to clean
the marks.

The item of false ceiling includes cost of all inputs of labour, materials, wastage if any,
T&P, scaffolding, staging or any other temporary enabling structure / services etc.
and all other incidental charges including making necessary cut outs for A.C diffusers,
Light fittings, grills, Fire detection, alarm, sprinklers devices and fittings etc. No
deduction in the area shall be made for openings nor any thing extra shall be payable
for making the openings. Also nothing extra shall be payable on account of any
wastage in materials. Also nothing extra shall be payable on account of any
strengthening of the supporting suspension system for the false ceiling, around the
openings in the false ceiling by using additional hangers, fasteners, runners, cross
tees, etc.

FIRE RATED DOOR SHUTTER, FRAME AND FITTINGS

Door Shutter

Fully insulated wooden fire rated shutter of minimum 120 minutes fire rating shall conform to
BS: 476 part 22 and 1S:3614 Part Il @& per the prototype tested and certified by CBRI
Roorkee.The fire check door shall not collapse during the rated period of the fire under the
specified fire conditions.

Thickness of door shutter ~ 55mm thickness,
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Door Leaves shall be constructed of 75mm x 49mm hardwood internal timber frame
work, with infill of 96 kg/m3, ceramic fiber blankets of approved quality, coated with
intumuscent coating on both sides for insulation. The coated insulation shall be sandwiched
between 12mm thick, Non combustible calcium Silicate boards of approved quality provided
on both sides (edge to edge on internal Hardwood frame) and cladded with 3mm thick
commercial ply of approved quality & 1mm thick laminate of approved shade, brand and
manufacture on both sides. 2nd class teak wood lipping of size 55mm x 14mm shall be
provided all round the shutter. The shutter shall be made suitable for mounting on the fire
rated wooden door frame.

Door Frame

Door frames of minimum 120 minutes fire rating shall conform to BS: 476 part 22, 1S:3614
Part Il as per the prototype certified by CBRI Roorkee

Door Frame will be made out of 2nd class Teak Wood (lvory Coast) frame of section
140x65mm, with heat activated intumescent fire seal strips of size 20 x 4 mm( for smoke
sealing) provided in grooves on all three sides of the frame with one coat of fire retardant
primer of approved brand including two coats of fire retardant paint un thinned on cleared
hard wood surface of door frames (@3.5 sg.m. per litre per coat) including preperation of
base surface as per recommendations of manufacturer to make the surface fire retardant.
The frame shall be fixed with 8 nos. 100 mm long, 10 mm dia metal dash fastners of
approved brand and manufacture or as per direction of Engineer in charge

Both frame and shutter shall be fitted with fire & smoke intumescent seal of Viper or
equivalent make of size 20 x 4mm on all the three sides except bottom. The pasting of the
ply/veneer/laminate must be done using automatic machine and should be free from any
nails or perforations. The board shall be Resistant to vermin, mould growth, minor impact,
abrasion and short term water attack. The shutter shall be fixed with the frame with the help
of SS 304 grade ball bearing hinges of size 100x76x2mm with necessary stainless steel
screws and making cut out for vision panel. Provisions/reinforcement for fixing all fixtures
shall be built in on the door prior to the supply.

Prototype Test certificate for fire rating of doors from CBRI, Roorkee for earlier tested design
shall be attached along with manufacturers test certificate. Provisions/reinforcement for fixing
all fixtures shall be built in on the doors prior to the supply.

Testing: The Client holds the right to get the door tested for fire rating at the cost of the
contractor/vendor. In case the Engineer-in-charge desires to get the doors tested then one
door including shutter, frame and all fittings shall be selected at random out of the entire lot
and shall be tested for two hour fire rating. The testing shall be got done from CBRI,
Roorkee. The cost of material for testing and transportation / packing & other incidental
testing charges shall be borne by the contractor. In case the door fails to meet the
requirement, the entire lot shall be rejected.

Measurement:

Final finished area of door shutter shall be measured after fixing it with the frame in the
opening correct to one cm. Final finished length of door frame shall be measured after fixing it
in the opening correct to one cm.NOTE: cost of fire seal strips, dash fastners are included in
the item. Nothing extra shall be paid if size of any component of material exceeds the limit
mentioned in the item. The rates shall be inclusive of all materials, T&P, Labour, etc.
complete including the cost of fittings, testing etc. as described above.

Fire rated glass

6 mm thick piroshield fire rated clear glass of approved make, of 120 minutes fire
rating having a minimum 13 mm square electrically welded chemically treated steel
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wire mesh of dia 0.51 mm sandwiched in the centre during the continuous rolling
process shall be fixed in vision panel

Area of glass shall be measured correct to 5 mm. Rate for the item includes the cost
of glass, fire rated gasket channel and moulding/beading etc. all complete.

Fire rated panic exit device

UL listed fire rated single/double leaf panic exit devices tested in accordance with BS EN
1125: 1997 & BS EN 179: 1997, EN 1670 (Corrosion Resistant), & BS 476 Part 22 (for fire
rating) shall be provided at fire staircase locations. The device shall be fixed with necessary
hardware as recommended by the manufacturer. A minimum one year warrantee is required
for the product. The measurement shall be made in numbers of the item provided, which
includes all the costs involved in materials and labour as described above.

Fire rated door closer

Fire rated door closer tested in accordance with BS:476 Part 22 (for fire rating) and BS EN
1154 shall be provided wherever required. The door closer shall be fixed with necessary
hardware as recommended by the manufacturer. A minimum one year warrantee is required
for the product. The measurement shall be made in humbers of the item provided, which
includes all the costs involved in materials and labour as described above.

Fire rated mortice lock

2 hrs, fire rated mortice lock with lever handle tested in accordance with BS:476 Part 22. A
minimum one year warrantee is required for the product. The measurement shall be made in
numbers of the item provided, which includes all the costs involved in materials and labour as
described above.

Pull handle

300 mm long stainless steel grade 304 D type pull handle shall be fixed with necessary
screws etc. complete. A minimum one year warrantee is required for the product. The
measurement shall be made in numbers of the item provided, which includes all the costs
involved in materials and labour as described above.

80 PVC FLOORING

PVC Sheet Flooring

Materials

The PVC Flooring Material shall conform to IS : 3462. It shall consist a thoroughly blended
composition of thermoplastic binder, filler and pigments. The thermoplastic binder shall
consist substantially of one or both of the following:

Vinyl chloride polymer

Vinyl chloride copolymer

The polymeric material shall be compounded with suitable plasticizers and stabilizers.
Thickness: The thickness of PVC sheet shall be as per BOQ item.

Thickness of PVC sheets shall be measured with micrometer of Ratechet type or a dial

gauge graduated to 0.02 mm. The micrometer shall have flat bearing surfaces of at least
6.5mm diameter at both contact points.
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The thickness of the specimen shall be measured at twenty scattered points.

Tolerance
a) Thickness +0.15 mm
b) Width of Sheets and Rolls 0.1 percent

Adhesive : Rubber based adhesive are suitable for fixing PVC flooring over concrete,
wooden and metal sub-floors. PVA based adhesives shall be used for concrete and wooden
subfloors. PVA based adhesives are not suitable for metallic surfaces and also for locations
where there is constant spillage of water.

Preparation of Sub-Floors

Before Lying PVC Sheets, it is essential to ensure that the base is thoroughly dry and damp
proof as evaporation of moisture can't take place once the PVC flooring is laid. Moisture
slowly damages the adhesive resulting in PVC sheet being separated fom the base and
curled up. In case of new work a period of 4 to 8 weeks shall be allowed for drying the sub-
floor under normal conditions.

In new concrete floor, the smooth finish required shall be produced by using cement slurry
spread on fresh concrete floor and finished smooth. If the concrete floor is old and surface
not even, the surface should be made smooth by first cleaning it free of all foreign material
and then a layer of cement mortar 1:2 (1 cement : 2 coarse sand) of average thickness of
6mm shall be applied on the surface finishing the surface smooth. The finished surface shall
be cured for 7 days and then allowed to dry thoroughly.

Laying and Fixing

Prior to laying, the flooring sheets shall be brought to the temperature of the area in which it is
to be laid by stacking in a suitable manner within or near the laying area for a period of about
24 hours.

Before commencing the laying operations, the sub-floor shall be examined for evenness and
dryness. The sub-floor shall then be cleaned with a dry cloth. The PVC flooring shall not be
laid on a sub-floor unless the sub floor is perfectly dry.

The layout of the PVC flooring on the sub-floor to be covered should be marked with
guidelines. The PVC flooring shall be first laid for trial, without using the adhesive, according
to the required layout.

The adhesive shall be applied by using a notched trowel to the sub-floor and to the backside
of the PVC sheet or tile flooring. When set sufficiently for laying, the adhesive will be sticky to
touch, but will not mark the fingers. In general, the adhesive will require about half an hour for
setting. It should not be left after setting for too long a period as the adhesive properties will
be lost owing to dust films and other causes.

Care should be taken while laying the flooring under high humidity conditions so that
condensation does not take place of the adhesive. It is preferable to avoid laying under high
humidity conditions.

The area of adhesive to be spread at one time on the sub-floor depends entirely upon local

circumstances. In case of a small room, adhesive may be spread over the entire area but
relatively small area of sheets flooring should be treated in a larger room.
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When the adhesive is just tack free the PVC flooring sheet shall be carefully taken and placed
in position from one end onwards slowly so that the air will be completely squeezed out
between the sheet and the background surface. After laying the sheet in position, it shall be
pressed with suitable roller weighing about 5 kg to develop proper contract with the sub-floor.
The next sheet with its back side applied with the adhesive shall be laid edge to edge with the
sheet already laid and fixed in exactly the same manner as the first sheet was fixed. The
sheets shall be laid edge to edge so that there is minimum gap between joints.

The alignment should be checked after laying of each row of sheet is completed. If the
alignment is not perfect, the sheets may be trimmed by using a straight edge.

Any adhesive which may squeeze up between tiles should be wiped off immediately with a
wet cloth before the adhesive hardens. If, by chance, adhesive dries up and hardens on the
surface of the sheet or tile, it should be removed with a suitable solvent. A solution of one part
of commercial butyleacetate and three parts of turpentine oil is a suitable solvent for the
purpose.

A minimum period of 24 hours shall be given after laying the flooring for developing proper
bond of the adhesive. During this period, the following shall not be put to service. It is
preferable to lay the PVC flooring after completion of plastering, painting and other decorative
finish works so as to avoid any accidental damage to the flooring.

The joints between the sheets shall be hot welded using a suitable weding rod so that the
flooring becomes jointless. The welded shall be so done as not to harm the sheet in any way.

When the flooring has been securely, fixed, it shall be cleaned with a wet cloth soaked in
warm soap solution (two spoons of soap in 5 litres of warm water).

Where the edges of the PVC sheets or tiles are exposed, as for example, in doorways and
on stair treads, it is important to provide protection against damage of flooring materials.
Metallic edge strips may be used and should be securely fastened to the sub-floor to protect
edges of the flooring.

The work shall also be carried out in skirting/ coving as per drawing/ instructions of the
engineer/ architect.

Measurements

Length and breadth of flooring, skirting and/ or coving shall be measured correct to a
cm and its area shall be calculated in sgm correct to two places of decimal. No deduction
shall be made nor extra paid for void not exceeding 0.20 square metre. Deductions for ends
of dissimilar materials or other articles embedded shall not be made for areas not exceeding
0.10 square metre. Nothing extra shall be paid for providing PVC flooring in borders, margins,
skirting/ coving irrespective of their width.

Rate

The Rate shall include the cost of all materials and labour involved in all the
operations described above. The rate does not include the cost of sub-floor or damp proof
treatment if any. It also does not include the cost of metallic edge strip to protect edge of
flooring, wherever provided, it shall be paid separately.

9.0 STAINLESS STEEL RAILINGS
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9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

9.10

The scope of the work includes preparation of the shop drawings (based on the
architectural drawings), fabrication, supply, installation and protection of the stainless
steel railing till completion and handing over of the work.

The stainless steel work shall be got executed through specialized fabricator as per
the list of the approved agencies having experience of similar works. The Contractor
shall submit the credentials of the fabricator for the approval of the Engineer-in-
Charge.

The Contractor shall submit shop drawings, for approval of the Engineer-in-Charge,
for fabricating stainless steel railing with detailing of M.S. stiffener frame work backing
along with the fixing details of the M.S. frame work to the R.C.C columns. The details
of the joints in the stainless steel railing including location, etc. shall also be shown in
the shop drawings.

The Contractor shall procure and submit to the Engineer-in-Charge, samples of
various materials for the railing work, for approval. After approval of samples, the
Contractor shall prepare a mock up for approval of Engineer-in-Charge / Consultant.
The material shall be procured and the mass work taken up only after the approval of
the mock up by the Engineer-in-Charge / Consultant. The mockup shall be
dismantled and removed by the contractor as per the directions of the Engineer-in-
Charge. Nothing extra shall be payable on this account.

The stainless steel shall be of grade S 304 with brushed steel satin finish and
procured from the approved manufacturer. It shall be without any dents, waviness,
scratches, stains etc.

The required joints in the railing provided as per the architectural drawings, shall be
welded in a workmanlike manner including grinding, polishing, buffing etc. all complete
and compacted. The temporary clamps provided and fixed to hold the stainless steel
railing, in position shall be removed after the concrete has set properly. The junction
of the flooring and the cladding shall be neatly filled with weather silicone sealant of
approved colour and shade. Nothing extra shall be payable on this account.

One test (three specimens) for each lot shall be conducted for the stainless steel pipe
in the approved laboratory. Therefore, the material shall preferably be procured in one
lot from one manufacturer.

The finished surface shall be free of any defects like dents, waviness, scratches,
stains etc. and shall have uniform brushed steel satin finish. Any defective work shall
be rejected and redone by the Contractor at his own cost. The finished surface shall
therefore be protected using protective tape which shall be removed at the time of
completion of the work. The surface shall then be suitably cleaned using non abrasive
approved cleaner for the material. Nothing extra shall be payable on this account.

The item includes the cost of all inputs of labour, materials (including stainless steel
pipes, welding, brazing, concrete, protective film, weather silicone sealant etc
including cost of providing and fixing M.S. frames), T & P other incidental charges,
wastages etc. The items also included providing and fixing stainless steel anchor
fasteners for fixing railing.

The railing shall be fixed in position using stainless steel pipes, stainless steel posts
of grade S 304 of required diameters and thickness as shown on drawing and
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polished to satin finish including cutting, welding, grinding, bending to required profile
and shape, hoisting, butting, polishing etc.

The item includes the cost of all inputs of labour, materials, T&P, other incidental
charges, wastage etc. The entire work shall be carried out to the satisfaction of

Engineer-In-Charge.

10.00

101

Mix Design, Batching Plant/ Ready mix Conctrete

Following parameters shdl ke adopted for mix design in moderate exposure.

1. [ Nomind Maximum dgze of [ 20mm angular as Per CPWD
aggregate pecification

2. | Degree Of quality control Good

3. | Type of Exposure Moderate

4. | Maximum water cement/ratio | 0.50

5. | Type of cement to be used OPC 43 grade conforming to
IS 8112

6. | Sand Coarse Sand as per CPWD
specification

7 | UseOf Fly AshinRMC Strictly not permitted.

10.2 BATCHING PLANT: Batching Plant of suitable capacity to be installed within a period of 30
days from award of work. The contractor shall install batching plants (with in 50 meters distance
from the site of work) supplying Concrete at site. The batching plant proposed to be engaged by
the contractor shall fulfill the following requirements.

10.3

104

10.5.

HSCC/ RMNCH-Chattisgarh

i) It shal befully computerized.

i) Facility to pump concrete upto the highest point of the building.

iii) 1t should have fecility for providing printed advice showing ingredients of concrete carried
by each mixer.

iv) Should have sufficient capacity to meet the requirement as per schedule.

In case of falure of Batching Plant, RMC may be alowed with a written permission of
Engineer in Charge

Approved admixtures conforming to 1S.9103 shall be permitted to be used. The chloride
content in the admixture shall satisfy the requirement of BS 5075. The total amount of chloride
content in the admixture mixed Concrete shall satisfy the requirement of IS 456-2000.

The concrete mix design with and without admixture will be carried out by the contractor
through one of the following Laboratories / Test house to be approved by Engineer.

i) T,
ii) Shri Ram Ingtitute of Industrial Research, Delhi
iii) Any other Govt Laboratory as approved by Engineer.

In the event of al the above laboratorie s being unable to carry out the requisite design /testing,

the contractor shall have to get the same done from any other reputed laboratory with prior
approva of the Engineer.
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10.6.

10.7.

10.8.

10.9.

10.10.

The various ingredients for mix design \laboratory tests shall be sent to the lab test house
through the Engineer and the sample of such ingredients sent shall be preserved at site by the
department till completion of work or change in Design Mix whichever is earlier. The sample
be taken from the approved materials which are proposed to be used in the work.

The rate for the item of Ready Mixed Concrete shdl be inclusive of al the ingredients
including admixtures if required, labour, machine T&P etc (except shuttering which will be
measured & paid for separately) required for design mix concrete of required strength and
workability.

The rate quoted by the agency shall be net & nothing extra shall be payable in account of
change in quantities of concrete ingredients like cement and aggregates and admixtures etc. in
the approved mix design.

The contractor shall engage Ready Mix Concrete (RMC) producing plants (Distance of plant
from dte to be approved by Engineer in Charge) to supply RMC for the work. The RMC plant
proposed to be engaged by the contractor shall fulfill the following requirements.

i) It shal be fully computerised.

I1) 1t should have supplied RMC for Govt. projects of similar magnitude.

iii) 1t should have fecility for providing printed advice showing ingredients of concrete carried
by each mixer.

The contractor shall, within 10 days of award of the work submit list of at least three RMC
plant companies from the approved makes aong with details of such plants Including details of
transit mixer, pumps etc. to be deployed indicating name of owner/company, its location,
capacity , technical establishment, past experience and text of MOU proposed to be entered
between purchaser (the contractor) and supplier ( RMC Plant) to the Engineer who shall give
gpprova in writing ( Subject to drawl of MOU ).

The Engineer reserves the right to exercise over the:-

i) Ingredients, water and admixtures purchased, stored and to be used in the concrete
including conducting of tests for checking quality of materials recordings of test results and
declaring the materid fit or unfit for use in production of mix.

ii) Calibration check of the RMC.

iii) Weight and qudity check on the ingredient, water and admixture added for batch mixing.

iv) Time of mixing of concrete.

V) Testing of fresh concrete, recordings of results and declaring the mix fit or unfit for use.
This will include continuous control on the workability during production and taking corrective

action.

For exercising such control, the Engineer shall periodicaly depute his authorized representative
a the RMC plant. It shall be the responsihility of the contractor to ensure that the necessary

HSCC/ RMNCH-Chattisgarh Page No- 24



10.11.

10.12.

10.13.

10.14.

ii)

equipment manpower & facilities are made available to Engineer and/or his authorized
representative at RMC plant

Ingredients, admixtures & water declared unfit for use in production of mix shall not be used.
A batch mix found unfit for use shall not be loaded into the truck for transportation.

All required relevant records of RMC shall be made available to the Engineer or his authorized
representative. Engineer shal, as required, specify guidelines & additional procedures for
quality control & other parameters in respect of materials, production and transportation of
concrete mix which shall be binding on the contractor & the RMC plant.

43 grade OPC (Conforming to 1S-8112) of brand/make/source approved by Engineer shall
only be used for production of concrete.

It shall be the responsihility of the Contractor to ensure that the RMC producer provides all
necessary testing equipment and takes all necessary measures to ensure Quality control of
ready -mixed concrete. In generd the required measures shall be-

CONTROL OF PURCHASED MATERIAL QUALITY

RMC producer shall ensure that the materias purchased and used in the production of
concrete conform to the stipulation of the relevant agreed standards with the material Supplier
and the requirement of the product mix design and quality control producer’s. This shdl be
accomplished by visual checks, sampling and testing, certification from materias suppliers and
information /data from material supplier. Necessary equipment for the testing of al materia
shall be provided and maintained in calibration condition at the plant by the RMC producer.

CONTROL OF MATERIAL STORAGE

Adequate and effective storage arrangement shall be provided by RMC producer a8 RMC
plant for prevention of contamination, reliable transfer and feed system, drainage of
aggregates, prevention of freeing or excessive solar heating of Aggregate etc,

RECORD OF MIX DESIGN AND MIX DESIGN MODIFICATION
RMC producer shall ensure that record of mix design and mix design modification is available
in his computer at RMC plant for inspection of Engineer or his representative at any time.

COMPUTER PRINT OUTS OF EACH TRUCK LOAD

Each truckload / transit mixer dispatched to site shall carry computer printout of the
ingredients of the concrete it is carrying. The printout shal be produced to Engineer or his
representative at site before RMC issued in work.

TRANSFER AND WEIGHING EOUIPMENT RMC

Producer shall ensure that a documented calibration is in place. Proper caibration records
shall be made available indicating date of next calibration due, corrective action taken etc.
RMC producer shal ensure additional calibration checks whenever required by the Engineer in
writing to contractor. RMC producer shal aso maintain a daily production record including
details of mixes supplied. Record shall be maintained of what materials were used for that
day’s production including water and admixtures.
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vi)

Vi)

10.15.

10.16

10.17.

The accuracy of measuring equipment shall be within +2% of quantity of cement +/- 3% of
quantity of aggregate, admixture and water being measured.

MAINTENANCE OF PLANT, TRUCK Mixers AND PUMPS
Plant, Truck Mixers and Pumps should be well maintained so that it does not hamper any
operation of production, transportation and placement.

PRODUCTION OF CONCRETE
The following precautions shal be taken during the production of RMC at the plant

i) Weighing ( correct reading of batch data and accurate weighing) - For each load, written,
printed or graphical records shall be made of the weights of the materials batched, the
estimated dump, the total amount of water added to load the delivery tickets number for that
load and the time of loading the concrete into the truck.

ii) Visual observation of concrete during production and delivery or during sampling and testing
of fresh concrete assessment of uniformity, cohesion, workability adjustment to water content.
The workability of the concrete shall be controlled on a continuous basis during production.
The batch mix found unfit shal not be loaded into the truck for transportation. Necessary
corrective action shall be taken in the production of mix as required for further batches.

i) Use of adequate equipment at the plant to measure surface moisture content of aggregates,
particularly fine aggregates or the workability of the concrete, cube tests etc. shdl dso be
ensured.

iv) Making corresponding adjustment at the plant automatically or manualy to batched
quantities to alow for observed, measured or reported changes in materials or concrete
qualities.

v) Sampling of concrete, testing monitoring of results.
vi) Diagnosis and correction of faults identified from observations /complaints.

The RMC plant produced concrete shall be accepted by Engineer at site after receipt of the
same after fulfilling all the requirements of mix mentioned in the tender documents.

The rate for the Item of design mix cement concrete shall be inclusive of al the ingredients
including admixtures if required, labour, machinery T&P etc. (except shuttering which will be
measured & paid for separately) required for a design mix concrete of required strength and
workability. The rate quoted by the agency shall be net & nothing extra shall be payable on
account of change in quantities of concrete, ingredients like cement and aggregates and
admixtures etc. as per the approved mix design.

Ready mix concrete shal be arranged in quantity as required at site of work. The ready mix
concrete shall be supplied as per the pre-agreed schedule approved by Engineer.

Frequency of sampling and standards of acceptance shall be as per CPWD specifications.

i) No addition of water or other ingredients shal be permitted in the RMC at site or during
trangit.
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ii) The RMC shal be placed by pump of suitable capacity end the contractor shall arrange
aufficient length of pipe at site to place the RMC in the minimum required time. The contractor
shdl co-ordinate with RMC supplier and pumps hirer to have effective concrete placement.

iii) Pre-paid delivery tickets shall be produced with each truck load of RMC.

iv) The representative of RMC supplier shall attend the site meeting as and when decided by
the Engineer

10.18 i) The contractor shall assess the quantity of RMC requirement at site well in advance and
order accordingly to the RMC supplier. In case excess RMC is received at site, the
department shall not be under any obligation to get extra quantities utilized and no payment for
such RMC shall be made.

ii) The contractor shall have to employ labour in shifts to ensure continuous casting of raft and
other RCC members. No extra payment on this account shall be made.

110 LAMINATED FLOORING
Manufacturing Standards

Laminate flooring pands must be manufactured in conformance with the European Standard of
Laminate Flooring EN 13329:1998.The European Standard Specifies characterigtics,
requirements, and gives test methods for laminate floor coverings. It includes a classfication
system, based on EN 685, giving practica requirements for areas of use and leves of use.
Laminate flooring panels mugt be abrasion tested according to the above standard and meet or
exceed the requirements for the Abrasion.
Preliminary

Remove wrapping and lay flooring pands out flat a room temperature for 48 hours. Check dl
panels for defects. and ensure the surface to be covered with pandsis clean, smooth, and leve.
Uneven areas must be levelled. Do not ingtal over carpets. Remove carpet dong with any

resdud adhesve materia and ingal on smooth, firm surface.
Concrete Surfaces

A 'Patch Test' must be performed on corcrete sub-floors. If there is any evidence of moisture,
the concrete must be treated with an appropriate Sedler.
NoTE DO NOT ingdl laminates floor if patch test reveds moisture build up, until concrete Is
sedled.

It is recommended that a moisture barrier (Poly) be placed dl over concrete sub-floors to
protect againgt any possible moisture emissions.

Moisture Barrier

To protect pands againgt moisture form surfaces where moisture is likely to occur, a moisture
barrier must first be placed over the base surface. Use 6mlH (0.2mm) polyethylene film.
Overlgp the edges of the polyethylene by a minimum of 8 inches and sed the junction with
moisture proof self-adhesive tape. Use on concrete floors and at floors below grade or other
areas where condensation or moisture emission may Occur.
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A moigture barrier should be ingtdled over floors with radiant heet. Before laying the barrier,
turn heat down to 16 C (60 F) one week before. Keep the temperature below 27 C (80 F) a
al times.

Underlayment

Pands mugt be ingtalled on top of underlayment .Use a good quality underlayment (Cork or High
Dengty Foam). Underlayment seams should not overlap and should be taped with sdlf-adhesive
tape. If ingdling both a moisture barrier and underlayment, place the underlayment on top of the
moisure  barrier, or preferably ue a rdiadble combinaion product.
Underlayment - is a clear thin plastic sheet that is ingdled over the subgtrate before the laminate floor
isfloated. The plagtic sheet helps the laminate floor to float freely above the subsirate.

Installation

First Row: Measure the row before the firgt panel. Cut the first pand according to the length required
for the last pandl. Measure for straightness and cut the panels to make sure the inner edge of the first
row pands is square before starting second row. Measure the last row of the panel width first. Then
cut first row panes to the same width as the last row. Postion the first row panels dong one wall,
leaving space for expansion between pands and the wall. Lock the ends of the pandls together until
the firgt row isfinished.

second Row: The first panel of the second row should be long enough so the ends of the second row
pands reach past the end seams of the first row pands. If the remaining section of the last pand of
the firgt row is long enough, useit for the first panel of the second row; Line up the first panel of the
second row 0 the outside end is even with the outsde end of the first pand of the first row. After
locking in place, lay the remaining panels of the row by first locking the long side in place and then
tapping the end of the pand and dideit into firmly into place at its end; and

Lay each of the pands of the remaining middle rows.

Last Row: Because the width of the last row may be less than that of the previous rows, it may be
necessary to cut the pandls of the last row to the appropriate width .See ingtructions for first row

Expansion
Because changes in heat and humidity will cause laminate pands to expand and contract in both
length and width, expanson spaces must be alowed on al sides of the ingdled floor. The use of
spacers inserted between the panels and perimeter wall is recommended. The spacers should be
removed dfter the panels are ingtalled and before mouldings are atached to the wals. For rooms up
to 25 feet (7.6 meters) in width and 40 feet (12.2 meters) long, dlow for expanson between 3/8°
and 5/8” (20 mm to16 mm) aong each wall.
ExpansionJoints
For floors more than 25 feet (7.6 meters) wide or more than 40 feet (12.2meters) long, an
additiona expansion joint must be inserted. Expangon joints are also required in doorways, and
between adjoining rooms or areas where adjacent flooring isingtaled. Usea T- moulding to cover
the expandon joint.

Pipes And Other Obstacles

When ingtdling alaminate panel around a pipe or other obstacle, leave the same expansion gap as
you would next to awall, Measure and, precut the affected pand If there is condensation from pipe,
cut the pand so thereis sufficient space to keep the panel dry. Fill the space around apipe with a
caulking in order to protect the exposed (cut) edge of the pandl.

Directions of Panels
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For appearance, panels should be ingtaled so the length direction of the panelsisthe same asthe
length direction of the room or as shown in the drawing.

Preparation

Mesasure doors for clearance of Ingtdled pandls. Cut away doorframe and jambs at the
bottom if necessary. Remove existing baseboards.

Surface should be clean, smooth, and level surfaces with dopes steeper than 12.5mm over
1.62m (1/2* over 5) must be levelled. Measure the perimeter of the room to determine
room's squareness, and the required width of the last row of panels. Allow for expanson
gapsadong eechwall.

Ingdl tongue-and-groove pandls, atach the tongue on one pand to the groove side of the
other pand and the pandswill lock snugly together.

Start with the pand flat on the floor, decor surface up, and the groove sde away from the
wall. Insert the tongue of the second pand partidly into the groove on the first, while holding
the second pand at about a 20 angle from the floor. Press the second panel down and use a
hammering block to lock firmly into place. (Reverse the procedure to release.) Continuein a
gmilar fashion for the remaining pands.

Mouldings
Transition moulding should be used for the following purpose:

Reducer: Use in from laminate floor to linoleum or other type of hard surface.

T4Moulding: Use In doorways, between rooms and with adjacent floors, and expansion joints.
stair Nosing: Use a the edge of each step in a Saircase.

End molding: Use for trangtion form laminate floor to other types of floor covering,

Baseboard: Use a the base wail.

NOTE: Always fasten baseboard to the wall, never to the floor.

Measurement:

Length and breadth shal be measured correct to a centimeter. Height of dado shdl be measured
correct to a centimeter, and the height of skirting shal be measured correct to 5 mm. The area shall
be caculated in sgm. Correct to two places of decimals. Length and height shal be measured dong
the finished face of skirting or dado.

Rates:

The rate of above item shdl include the cost of al materid and labour involved in dl the operations
described above.

12.00 HOLLOW METAL STEEL DOOR WITH HONEY COMB CORE
GENERAL

The Contractor shall furnish all materials, labour, operations, equipment, tools & plant,
scaffolding and incidentals necessary and required for the completion of all metal work in
connection with steel doors, as called for in the drawings, specifications and bill of quantities.
The supply and installation of additional fastenings, accessory features and other items not
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a)

b)

c)

d)

e)

9)

h)

specifically mentioned, but which are necessary to make a complete functioning installation shall
form a part of this contract.

All metal work shall be free from defects, impairing strength, durability and appearance and shall
be of the best quality for purposes specified made with structural proprieties to withstand safety
strains, stresses to which they shall normally be subjected to.

All fittings shall be of high quality and as specified and as per approval.

The Contractor shall strictly follow, at all stages of work, the stipulations contained in the Indian
Standard Safety Code or its Equivalent British Standard and the provisions of the safety code and
the provision of the safety rules as specified in the General Conditions of the Contract for ensuring
safety of men and materials.

Any approval, instructions, permssion, checking, review, etc., whatsoever by the PMC/AEC, shall
not relieve the Contractor of his responsibility and obligation regarding adequacy, correctness,
completeness, safety, strength, quality, workmanship, etc.

FRAME

Material — Frame to be manufactured from 1.25 mm (18 gauge) glavanised steel sheets
complying with latest IS 277 Code of GPL Grade with Z 120 Coatings or its Equivalent British
Standard.

Profile - Door frame profile to be single rebated of dimensions 100 mm X 57 mm (+ / - 0.3)
with bending radius of 1.2 mm.

Manufacture - Frame to be manufactured from 1.25 mm thick galvanised steel sheet to the
specified profiles and dimensions. Frames manufactured at factory shall be mitered & knock
down form with butt joints assembly at site.

Door frame preparations — Frames to be provided with a 3 mm thick soffit back plates on all
jambs with provision for anchor bolt fixing to wall openings. All frames to have reinforcement
pads for fixing of door closer, at appropriate location as per manufacturer’s details.

Frames to have factory finishpre-punched cut outs to receive specific hardware and ironmongery.

Frames to be provided with hinge plates 3 mm thick pre-drilled to receive hinges for screw
mounted fixing. All cut outs including hinge plates, strike plates to have mortar guard covers
from inside to prevent cement, dust ingress into cut outs at the time of grouting.

Frames to have rubber shutter silencer on strike jambs for single shutter frames and on the head
jambs for double shutter frames.

Finish

Door frames to be suitably cleaned with solvents for receiving self etching primer and top coats.

Door frames to be primered in zinc phosphate stoving primer (35 microns DFT).

Door frames to be finished in thermo setting Polyurethane paint (35 microns DFT) of approved colour
and make as specified.

DOOR SHUTTER

a)

Material

General purpose door shutter to be manufactured from 0.80 mm (22 gauge) galvanized sheets
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conforming to latest IS : 277 Code of GPL Grade with Z 120 Coating or its Equivalent British
standard.

b) Manufacture

Shutters to be press formed to 46 mm thick double skin hollow door with lock seam joints at stile
edges. Shutters to have no visible screws or fasteners on either face.

c) Door shutter core

Shutters to be provided with honey comb paper cored to be bonded to the inner faces of the Shultter.
d) Door shutter preparations

Shutters to be factory prepared with pre-punched cutouts and reinforcements to receive ironmongery
as per final finish hardware schedule. The shutter should have an interlocking arrangement at this
stile edges for flat surface on either side.

Shutters to have pre-drilled hinge plates with hinge guard covers. Shutters with locks to have
concealed lock box with lock fixing brackets with pre-tapped holes.

All ironmongery preparation to have adequate reinforcement for flush fixing at site.

e) For shutter with door closer reinforcement pads to be provided at appropriate location as per
manufacturer’s design.

f) Vision panel

Vision panel to be provided with clear toughened glass of the thickness 6 mm. Glass to be fixed with
clip on frames for square and rectangular vision panels and with spin turned rings for circular vision
panels and Glazing Tape with one side adhesive. Vision Panels to be fixed with clip-on frames for
square and rectangular Vision Panels with no visible screws. Unless otherwise specified standard
sizes are 200 mm x 300 mm, 300 x 750 mm, 450 x 750 mm and 360 mm diameter.

g) Finish
Shutters to be suitably cleaned with solvents for receiving etching primer and top coats.
Shutters to be primered in zinc phosphate stoving primer (35 microns DFT).

Shutters to be finished in thermo setting Polyurethane paint (35 microns DFT) of approved colour and
make as specified.

PACKING
a) Frame

Individual frames members to be protected with Co-extruded PE film, with low tack adhesive. PE film
to be minimum 56 micron thick, abrasion resistant with 6 months UV resistance Capability.
(Manufacturers Test Report to be submitted) and placed in individual card board boxes. Individual
boxes to be sealed. Frames to be assembled at site with aid of roofing bolts.

b) Shutters

Shutters to be protected with Co-extruded PE film, with low tack adhesive. PE film to be minimum 56
micron thick, abrasion resistant with 6 months UV resistance Capability. (Manufacturers Test Report
to be submitted) and packed in card board and strapped. All frames and shutters duly marked as per
door schedule for easy identification at site.

STORAGE

All knocked down frames shall be stacked flat and shutters vertically on wooden runners and suitably
covered as per the instructions of manufacturer to prevent rust and damage.

INSTALLATION

i. Door frame fixing

HSCC/ RMNCH-Chattisgarh Page No- 3



The door frames should be assembled adjacent to the place of installation as the frames are not
designed for transporting in an assembled condition. After assembly it is to be ensured that all
threaded preparations are covered from the back of the frame using self adhesive strip to prevent
penetration of mortar backill into screw threads. The head member of assembled frame shall be
positioned against jambs ensuring correct alignment and secured using M8 x 20 long plated bolts
together with nuts spring and flat washers.

The assembled frame shall be kept in position within the opening by means of bracing. In order to
correctly position the frame against finished floor level or equalise on adjustable floor anchors where
specified, shim shall be used under jambs. The frame shall be checked for squareness, alignment,
twist etc. with carpenters bevel and plumb.

A tie rod shall be fixed to the frame during installation to ensure the correct dimensions between the
frame rebated and the same may be removed after installation.

Where a 2™ fix application is required a shim detail is suggested to take up gap between frame and
existing opening.
Existing masonry wall openings — Metal expansion shields

a) Brace, position, level etc.

b) Mark all positions of fixings on wall.

¢) Remove frame and drill wall to appropriate specified size.

d) Fit rod anchor shells metal expansion bolts into the wall.

e) Fit jamb spacer bracket into back of frame profile.

f) Reposition frame back into opening and realign.

g) Lightly screw CSK HD machine screws into shells, shim behind frame.

h) Slowly tighten screws continually checking plumb, square etc. Finally ensure frames are not

deformed as tightened.

i)  After fixing the frame shall be grouted with cement mortar 1:3 or Plaster of Paris or Gypsum
powder as approved. Gap between frame and wall to be closed by cement pointing using cement
mortar 1:3.

i) Back full the frame through holes provided and insert nylon plugs.
Door shutter fixing

k) Fix all the hardware to the door shutter like hinges, flush bolts, bolts, mortice locks, door closer,
door stoppers, handles etc. with the appropriate screws and bolts supplied. The shutter is to be
then fixed to the frame which is already installed. Align the shutter to match the hardware to the
cutouts in the frame. Tighten the hinge screws.

Measurements

Area of door shall be measured for payment .Area in Sgm shall be calculated by multiplying
width & height as given below.

Width shall be measured correct to 1cm from outer to outer of door frame, measured
horizontally

Height shall be measured correct to 1cm from top most of door frame to bottom of door
shutter, measured vertically.

Rate of items includes the cost of all materials, labour and T&P involved as given in the BOQ
item and specifications.
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13.0 EPOXY BASED JOINTLESS ANTISTATIC FLOORING

The joint less flooring consists of 3 mm thick epoxy resin based antistatic flooring, sef levelling
with smooth finish, in required shade and of required conductor loading. Epoxy based flooring
should be applied in several layers in order to insure permanent connection for the elimination
of static electricity between the supporting base and the surface and should conform to IS:
9197. The entire job is to be undertaken by manufacturer’'s trained and skilled technicians to
lay the epoxy-based floor as per |S: 4631.

The top layer of epoxy resin in 3 or more coats in the desired colour and shade is applied o as
to achieve the required thickness, shade and finish.

The mechanical parametric propertiesto be achieved are asfollows.

Resistance to compression 800 Kgf/Cm2
Resistanceto deflection 400 Kgf/Cm2
Resistanceto abrasion 0.35g/h

Fire behavior Class1V/1
Resistanceto current leakage 1.10 Ohms

Measurements will be done for the finished and completed area to the nearest centimeter.

ANTISTATIC EPOXY FLOOR TOPPINGS

MATERIAL DESCRIPTION

The heavy-duty abrasion, chemical resistant & antistatic epoxy screed flooring shall
be an epoxy Self leveling screed, which is laid to a thickness of 3mm. This shall be
extremely monolithic, seamless, jointless and is ideally suited for areas requiring
Resistance to leakage of Current of 10 * to 10° ohms.

a. A coat of primer as mentioned below shall be applied over clean, dry concrete surface:

ANTISTATIC EPOXY PRIMER - Component A (Resin) (182gm)
ANTISTATIC EPOXY PRIMER - Component B (Hardener) (68gm)

b. While the primer coat is still tacky, a 3 component, antistatic chemical resistant epoxy
SCREED AS BASE COAT is to be applied with following materials @2.0kg/sgm
- Component A (Resin) (0.84kg)
- Component B (Hardener) (0.32kg)
- Component C (Graded Filler) (0.84kg)

C. Over this a 2 component final top coat of antistatic SCREED AS is to be applied
@3.5kg per sgm in two layers
Component A (Resin) (2.87kg)
Component B (Hardener) (0.63kg)
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a. The system so devised should follow the antistatic specifications of ASTM D257
(Surface Resistivity) or BS 2050 (electrical Resistance) The static decay Test should
be around 0.02sec. the manufacturer should have Test Reports from some
prestigious institutions like Central Power Research Institute or ERTL.

APPLICATION LAYING PROCEDURE

The concrete should be properly cleaned and must be free from oil, grease, cement laitance,
dust and other surface contaminants. The moisture content of the concrete must be checked
and if found higher than 4% the concrete should be subjected to blow lamps, etc. to reduce
the moisture contents.

Grooves of size 2mmX2mm at the edges of room along the perimeter and across the
room are to be cut .

A copper wire of approx 3/20 gauges is to be laid in the groove in a slight tension manner with
help of U nails. After lying of Copper wire the entire groove is to be filled with antistatic Epoxy
putty comprising of Part A, Part B and Part C.

After fixing the wire and putty apply antistatic Primer @250gms per sgm with component A
and B in ratio as mentioned above.

Allow the primer to dry and when it is tack free Mix component A & B & C of screed AS
Basecoat and apply on the surface @2.0kg per sgm for approximately a thickness of 1mm.

After this application allow the Basecoat to dry for 24 hrs and then apply the top coat of self
leveling SCREED AS on top of the Basecoat after mixing component A & B. The Application
of Top coat has to be either in single layer or double layer @ 3.5kg per sgm to give overall
thickness of the self leveling Antistatic screed as 3mm. After spreading of screed spread
the material with notch trowel and spike the entire surface with specially designed Spike
rollers to remove any air bubbles entrapped within the screed .

After the entire Self Leveling screed has been trowel and spiked allows it dry and cure. For
soft Foot traffic movement curing of a minimum of 48hrs is recommended and for other
regular use of the area a minimum of 7 days of curing is advisable.

14.0 HORTICULTURE WORKS:
141 GRASSING
14.1.1 PREPARATION
During period prior to planting the ground shall be maintained free from weeds.

Grading and fina nevenne of the lawn shall be completed at least three weeks prior to the
actual sowing. Clods of excavated earth shall then be broken upto the size not more than
75mm in any direction. The area shall then be flooded with water and after 10 days and within
15 days of flooding, weeds that re-germinate shall be uprooted carefully. The rubbish arising
from this operation shal be removed and disposed of in a manner directed by Engineer.
Regular watering shall be continued until sowing by dividing the lawn area into portion or
approx 5 mts. Square by constructing smal bunds to retain water. These ‘bunds shdl be
nevenn just prior to sowing of gass plants. At the time of actua planting of grass, it shall be
ensured that he soil has completely settled.
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14.1.2

14.1.3

14.1.4

14.1.5

Slight nevenness, ups and downs and shallow depressions resulting from the settlement of the
flooded ground, in drying and from the subsequent weeding operations, shall be removed by
fine dressing the surface to the fina levels by adding suitable quantities of good earth brought
from outside, if necessary as directed by the Engineer. In fine dressing, the soil at the surface
and for 40mm depth below shall be broken down to particles of size not exceeding 6mm in any
direction.

SOIL :

The soil itself shall be ensured to satisfaction of Engineer to be a good, fibrous loam, rich in
humus.

SOWING THE GRASS ROOTS:

Grass roots (Cynodon dectylon or a loca approved by the Engineer) shall be obtained from a
grass patch, seen and approved before hand.

The grass roots stock received at site shall be manualy cleaned of al weeds and water
sprayed over the same after keeping the stock in a place protected from sun and dry winds.

Grass stock received at site may be stored for a maximum of three days. In case grassing for
some aress is scheduled for a later date fresh stock of grass roots shal be ordered and
obtained.

EXECUTION:
Small roots shall be debbled about 15 cms (or at other spacings as per BOQ item )apart into
the prepared grounds. Dead grass and weeds shall not be planted.

Grass areas will only be accepted as reaching practical completion when germination has
proved satisfactory and all weeds have been removed.

All planting is to be done in moderately dry to moist (not wet ) soil and at times when wind
does not exceed a velocity of 8 kilometer per hours.

MAINTENANCE OF LAWN

As s00n as the grass is approximaigly an inch high it shal be rolled with a light wooder, roller
in fine, dry weather and when it has grown to 2 to 3 inches above the ground, weeds must be
removed and regular cutting with the scythe and rolling must be begun. A top dressing of
announce of guano to the sguare yard on well decomposed well broken dudge manure will
help on the young grass. The scythe must continue to be used for several months until the
grass is sufficiently secure in the ground to bear the mowing machine. It should be possible to
use the inch above the norma leve of the first two or three cuttings. That is to day the grass
should be cut so that it is from 1 to 2 inches in length, instead of the ¥ to %4 of an inch
necessary for mature grass.

In absence of rain the lawn shall be watered every ten days heavily, soaking the soil through to
a depth of at least 25 cms.
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Damage failure or dying back of grass due to neglect of watering especialy for seeding out of
normal season shall be the responsibility of the contractor.

Any shrinkage below the specified levels during the contract or defects liability period shall be
rectified at the contractor’ s expense.

The contractor is to exercise care in the use of rotary cultivator and mowing machines to
reduce to a minimum the hazards of flying stones and brickbats. All rotary mowing machines
are to be fitted with safety guards.

14.1.6 ROLING:

14.1.7

14.1.8

A light roller shall be used periodicaly, taking care that the lawn is not too wet and sodden.
Rolling should not be resorted to, to correct the levels in case certain depressions are formed
due to watering

EDGING :

The contractor shall establish a neat edge where planting areas meet grass areas with spade
or edging tool immediately after al planting, including lawn planting, is completed. Particular
care shall be exercised in edging to establish good flowing curves as shown on the plans or as
directed by the Engineer. Edging must be cut regularly and shall be maintained by the
contractor.

FERTILIZING:

The lawvn shall be fed once a month with liquid manure prepared by dissolving 45 grams of
ammonia sulphate in 5 litres of water.

14.1.9 WATERING:

Water shall be applied daily during dry weather. Watering whenever done should be thorough
and should wet the soil at least upto a depth of 20 cms to eiminate air pockets and settle the
soil. To reduce the landscape/horticulture water requirement sprinkler type garden hydrant
shall be installed as per drawings/BOQ item. The treated STP/ETP water may be used for
horticulture wherever it is feasible.

14.1.10 WEEDING:

Prior to regular mowing the contractor shall carefully remove rank and unsightly weeds.

MAINTENANCE

The landscape contractor shal maintain al planted area within the landscape 1contract boundaries
until the period of one year after the complete plantation. Maintenance shall include replacement of
dead plants. Watering, weeding, cultivating, control of insects, fungicide and other disease by means of
spraying with an approved insecticide or fungicide, pruning and other horticulture operations necessary
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for the proper growth of the plants and for keeping the landscape sub-contract area neat in
appearance.

PRUNING & REPAIRS

Upon completion of planting work on the landscape sub-contract all trees should be pruned and dll
injuries repaired where necessary. The amount of pruning shal be limited to the minimum
necessary to remove dead or injured twigs and branches and to compensate for the loss of roots
and the results of transplanting operations. Pruning $al be done in such a manner as not to
change the natural habit or speciad shape of the trees. In genera, one third to one fourth
branching structure of the plants to be removed to compensate the loss of roots during
transplantation by thinning or shortening branches but no leaders shdl be cut. All pruning shal be
done with sharp tools in accordance with ingtructions of the consultant. Pruning cuts shall be
painted with recommended paints.

TREE GUARDS:
Where tree guards are necessary, care should be taken to ensure that they do not impede
movement or restrict growth.

NURSERY STOCK :

Planting should be carried out as soon possible after reaching site. Where planting must, of
necessity, be delayed, care should be taken to protect the plants from pilfering or damage from
people or animas. Plants with bare roots should be healed in as soon as received or otherwise
protected from dying out, and others set closely together and protected from the wind. If
planting should be unpacked, the bundies opered up and each group of plants heeled in
separately and clearly  abeled. If for any reason the surface of the roots becomes dry the
roots should be thoroughly soaked before planting.

PROTECTIVE FENCING :
According to loca environment shrubs may have to be protected adequately from vandalism
until established.

COMPLETION:
On completion the ground should be formed over and left tidy.

RATE:
The rates quoted for the horticulture items listed in BOQ shdl provide for the cost involved in
al the operations described above.

15.00 Signagesand associated works
General

The sign board shdl be in both English and Hindi language

Suitable pictogram to be provided as per gpproved samples

The colour of sgnagesto be as per discretion of Engineer.

All sgnages details including Szes of shest, letters, pictogram and border dlround to be
submitted and got approved priorly from HSCC.

The quoted rate shal be for al heights and floor levels.

AL

o
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TECHNICAL SPECIFICATIONS

1.00 GENERAL SCOPE OF WORK

Vii.

Viii

Xi.

Xii
Xiii

Xiv

XV

The scope of work shdl cover internd and externa dectrical works for
CONSTRUCTION OF 100 BEDDED HOSPITAL CHATTISGARAH,
UNDER NATIONAL RURAL HEALTH MISSION SCHEME. The scope
of work covers mgor dectricad equipments as per BOQ. Also, supply,
indalation, testing and commissoning of eectricd works of the project
including the following main itemssystems

H.T. Sub-daion including VCB pand, Trandformers, bus ducts, HT cables
etc

Man LT , Capacitor panels (APFC), Risng mains, MV Panels.
DG sats including AMF panels / Synchronizing panel  etc.
MCB Didtribution Boards.

Internal electrification through concedled MS conduit and provide light points,
fan points, socket outlets etc. induding supplying, inddlation, testing and
commissoning of light fixtures, fans etc.

Conduiting and wiring for teephone points including Man Tédephone
Digribution Boards (Tag Blocks), telephone outlets etc. complete with
telephone cabling from tag blocks to telephone outlets induding EPABX,
telephone instruments etc..

Addressable Fire Detection & Alarm System conssting of Man Fire Control
& Indicator Pand, Smoke & Heat Detectors, Manua Call Points Hooter etc.
including conduitingwiring & cabling complete.

Conduting for computer networking

Lightning protection sysem consging of lightning arestor, finid, horizontd
and vertica grips, test joints, earth electrodes etc.

Lifts

LT Cabling.

Eathing, safety equipments and misc items required for dectricd ingdlation
complete in al respect.

Out door lighting

Tedting and commissioning of dl dectricd ingdlations
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Xviii

XiX

XX

XXiii

Any other items/ works required for the completion of eectrical works.
Enhancement/Sanctioning Electrical Load from State Electricity Board.

Submisson of GA drawings of dectricd equipments and getting approvas
from Client/ Owner before manufacturing/fabrication.

Obtaning agpprovas from Chief Electricd Inspectors, Locd Electricity

Supply Authority, Telecom Depatment, and any other datutory authorities
for the complete scope.

contractor shdl submit equipment drawing from manufacturer dong with the
layout etc. and working drawings for gpproval from HSCC Electricd
Engineer before manufacture / commencement of work at ste.

Contractor has to submit the working drawing of internd eectrification based
on our tender drawings for the approva of HSCC Electricd Engineer before
commencement of work.

Contractor has to take the approva of DB schedule/drawing of each DB from
HSCC.

Incase, details of any dectrical item/ sysem are left out, then kindly refer the
CPWD specifications & agpprova from Engineer.
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2.0 REGULATIONS AND STANDARDS

21 All equipments their installation, testing and commissioning shall conform
latest CPWD/ IS specifications in all respects. Indian Standard Code of Practice
for Electrical Wiring Installation 1S:732-1989. It shall also be in conformity with Indian
electricity Rules and the Regulations, National Electric Code, National Building Code,
latest CPWD specifications amended up to date and requirements of the Local
Electric Supply Authority. In general, all materials equipment and workmanship shall
conform to the Indian Standards specifications and code. Mode of all measurement
will be as per latest CPWD norms/ specifications Some of the applicable
codes/standards are as under:

a)
b)
c)
d)
e)
f)

9)
h)

CPWD General specifications for electrical works
CPWD General specifications for electrical works
CPWD General specifications for electrical works
CPWD General specifications for electrical works
CPWD General specifications for electrical works
CPWD Specification/norms for measurement
Guide for marking of insulated conductors

Guide for uniform system of marking and
identification of conductor and apparatus

terminals.

Low voltage switchgear and control gear
assemblies

Specification for low voltage switchgear and control
gear

Enclosed distribution fuse boards and cutouts for
voltages not exceeding 1000V AC and 1200 V DC

Code of practice for selection, Installation and
maintenance of switchgear and control gear.

Low-voltage fuses for voltages not exceeding
1000V AC or 1500V DC

PVC insulated (heavy duty) electric cables

HSCC-100_bed_NRHM_Chattisgarah

Part-1 (Internal)- 2005
Part-1l (External)-1995
Part-llI (Lifts &
Escalators)-2003
Part-IV  (Substation)-
2007

Part VII (DG Sets)
2006

Latest revision

IS 5578

IS 11353

S 8623 Part-1to 3

IS 13947

IS 2675

IS 10118 Part —1 -4

ISI13703 Part-1&2

IS 1554
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p)
a)

r

Y

u)

Al)

PVC insulated cables for working voltages upto
and including 1100V.

Conduit for electrical installations

Accessories for rigid steel conduits for electrical
wiring

Boxes for the enclosure of electrical accessories
General and safety requirements for luminaries

Code of practice for earthing

Electrical accessories — circuit breakers for over
current protection for household and similar
installations.

Low voltage switchgear and control gear

Residual current operated circuit beakers

Current Transformers

Voltage Transformers

Direct acting indicating analogue electrical
measuring instruments and their accessories

Control Switches (switching device for control and
auxiliary circuits including contactor relays) for
voltages upto and including 1000V ac and 1200V
DC.

B1) ONAN Transformer

IS 694

IS 9537
IS 3837
IS 14772
IS 1913
IS 3043

IS 8828

IS 13947 part 1 - 5
IS 12640

IS 2705

IS 3156

IS 1248 part—1to 9

IS 13947 & IS 1336

IS 11171

In case of contradiction in specification the priority of the documents shall be as
follows:

CPWD/ IS specification, BOQ, drawings, Technical specifications.
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30 H.T.SUBSTATION
31 11 KV VACUUM CIRCUIT BREAKER PANEL BOARD
3.1.1 GENERAL:

Vacuum Circuit Bresker shdl be incorporated in H.T. Pand wherever specified.
VCB'’s shdl conform to IEC 208 and 694 IS 3427, BS 5227 and VDE 0670, part 6 as
well as the regulations mentioned therein. VCB's shdl be suitable for operation on
11kV, 3 phase, 50Hz, AC supply.

3.1.2 TYPE AND CONSTRUCTION:
The metd cdlad pand shdl be fully extengble and compartmentalized to give.
a Circuit Bresker Compartment
b. Busbar Compartment
C. CT and Cable Compartment

3.1.2.1 The compartments shdl be safe to touch and compartments thus formed shal be dust
proof & vermin proof. A separate metering chamber for fixing the necessary
indrumentation metering and protective equipment shdl be provided pand on the
front.

3.1.2.2.The VCB dhdl condg of three ar insulated poles incorporating mechanism of
interrupters. The body of interrupters shdl be made of nickd chromium ded
supported on insulators made out of metdised duminum oxide. The contacts shdl be
of chromium copper and butt shaped.

3.1.2.3 Vacuum circuit breaker shal be mounted on truck or a carriage mechanism. In case
of truck mechanism, the bresker shdl be on a tralley while in a carriage mechanism,
shal be separate door and it shdl be possble to peform al operations with front
door closed. The draw out carriage shdl have two pogtions for the circuit bresker viz
isolated/test & service pogtion. Bus bars shdl be insulaed type made of high
conductivity copper supported on cast epoxy monobloc designed to withgtand full
short circuit currents and shdl be provided dl dong the length of the H.T. board.

3.1.2.41t shdl be horizontd isolation, horizontal draw out type, fully interlocked, with dust
and vermin proof condruction, suitable for indoor indillation. The pand shdl be
supplied with the manufacturer’s test certificates.

3.1.2.5 Certificates with date of manufecture and shdl be complete in dl respects as per

detalls in the schedule of quantities. The sted work should have undergone a rigorous
rus proofing process comprisng dkdine degreasng, descding in dilute sulphuric
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acid and recognized phosphate process and shdl then be given power coating
(Electrostatic) paint of manufacturer’s standard shade.

3.1.2.6 The switchgear condructions shdl be such that bresker operation and internd
explosons do not endanger the operating personnel, and the front of the pand shdl
be specidly desgned to withsand these. Pressure reief flaps shdl be provided for
safdy venting out gases produced indde the high voltage compartment, bus bar
compatment and terminaion compartment. These flgps shdl be vented upwards and
cannot be opened from outsde. These rdlief flaps shal be of such congruction as not
to pemit ingress of dust/water in harmful quantiies under normd working
conditions. Enclosure shdl be congructed with sheet ded of a least 2.0mm
thickness. It ddl have a rigid, amooth, leveled, flawvless finish.

3.1.2.7 Voltage transformer of burden not less than 100va and of proper ratio as specified

shall be provided . the accuracy calss for the vt shal be 0.5 as per is 3156 part 1 to Il
for incomer and class | for ougoing panels. The PT shdl be of cast epoxy resin
congruction . It shdl be fixed/withdraw able type. HRC fuses cb shal be provided on
both HV and Lv sde. Adequate space a the rear of the pand shal be provided for the
termination of power & control cables. The pand shdl be provided with suitable
terminating arrangement for the termination of cables .Burden of pt should maich
with the requirement of client.

3.1.2.8 The making contact ams (upper & lower) of the circuit bresker shdl be encased in
polyprolene tubes. Penetration type bushings shal be provided in the busbars & cable
compartment for the fixed contects.

3.1.2.9 Safety shutters shdl be provided to cover up the fixed high voltage contacts on busbar
and cable sdes when the carriage is moved to Isolated/Disconnected position. The
shutters shadl move automaticdly with the movement of the draw out cariage. It
shdl, however, be possble to open the shutters of busbars sde and cable sde
individually.

3.1.2.10Mechanically operated circuit bresker auxiliary switches of minimum 5 NO + 5 NC
ways, shdl be provided for control and indication purposes. Control wiring shdl be
done by 1.5 sg. mm; 1.1kV grade stranded copper PVC insulated cable.  All control
fuses shdl be HRC link type.

3.1.2.11Termind blocks shdl be damp type suitable for connection of only 2 wires per
termind and shdl be 650 V grade. The L.T. contral circuit shal be routine tested
to withstand 1.5kV for one minute.

3.1.2.12Busbar compartment shal be provided at the rear. Electrolytic copper busbars shall
be of rectangular cross section and insulated. Busbars shdl be supported properly by
cast epoxy resin insulaors so as to withsand therma and dynamic sresses during
gysem short circuits.  Busbars shal be provided with necessary color coding for
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phases indication. The busbars shall be designed to withstand a temperature rise of 60
deg. C above and ambient temperature of 45 deg. C.

3.1.3 BUSBAR AND REGULATORS

3.1.3.1 All busbhars and jumper connections shal be of dectrolytic copper conforming to
rdlevant IS dandards. They shdl be adequately supported on epoxy insulators to
withstand dectricd and mechanica dresses due to specified short circuit currents.
Bushar cross section shdl be uniform throughout the length of switch board.

3.1.3.2 Contact surface at dl joints shal be properly cleaned and No-oxide grease gpplied to
ensure an efficient and trouble free connections. All bolted joints shdl have necessary
washers for maintaining adequate contact pressure. All  connection hardware shdl
have high corroson resistance.

3.1.3.3 Bushar insulators shdl be of track-resstance, high strength, and non-hygroscopic,
non-combugtible type & shdl be suitable to withstand stresses due to over voltages
and short circuit current. Busbar shall be supported on the insulator such that the
conductor expanson and contraction are alowed without straining the insulators. The
temperatures of the busbars and dl other egquipments, when carrying the rated of
rdevant Indian Standards, duly considering the specified ambient temperature.

3.1.4 EARTHING AND PROTECTIVE EARTHING

3.1.4.1 Copper earthing bus shall be provided. It shdl be bolted/ welded to the framework of
esch pand. The eath bus shdl have sufficient cross time fault currents to earth
without exceeding the dlowable temperature rise. Suitable arangement shadl be
provided a each end of the earth for bolting. Earthing conductors and earth bus shall
run indde a the back of the pand for entire length. Fecilities shal be provided for
integra earthing of busbars & feeder circuit. Eathing rod conggting of 16 Sg.mm.
sranded/flexible copper cable 15 Mtr. long and connectors shdl be supplied. Cost of
this earthing rod is deemed to be included in the cost of VCB Pand.

3.1.5 METERING AND PROTECTION

3.1.5.1 The VCB Pand Boad shal be provided with epoxy resn current transformers for
metering and protection. The protection c.ts shal be of accuracy class 5 p 10 of
2705- pat —lIlI- 1992the metering cts shdl confirm to the metering ratio and
accuracy class 0.5 of is 2705-1992 for the incomer and class | for the outgoing
pandsAmmeter and voltmeter to  be inddled on pand shdl be digitad type
Voltmeter transformer of burden not less than 100va shdl be 0.5 as per IS 3156 partl
to part 111 for incomer and class | for outgoing panelsThe PT shdl be fixed /withdraw
able type. HRC fuses MCB shdl be provided on both hv and Iv sde. All meters shdl
be 96mm squire pattern flush mounting type necessary selector switches. Necessary
lamps of low voltage type with built in resstors shdl be provided 9maximum wettage
2.5w0. Burden of Ct should match with the requirement of the client.
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3.1.6 OPERATING MECHANISM

3.1.6.1 Vacuum Circuit Bresker shdl be equipped with motorized spring charge. These

operating mechanisms shdl be of the stored energy type. In the closed dtate of the
breaker, the energy stored in the springs shdl be suitable for O-C-O duty.

3.1.6.2 Interlocking and Safety Arrangement

3.1.6.3 Vacuum Circuit Bresker shdl be provided with the following safety and interlocking

arrangements:

The draw out carriage cannot be moved from either test/disconnected to service
position or vice versa, when the circuit breaker is *On'.

The drcuit bresker cannot be switched ‘ON’ when the carriage is in any postion
between test & service position.

The front door of the pand cannot be opened when the bresker is in service postion
or in an intermediated pogtion.

Iv. The low voltage plug & socket cannot be disconnected in any postion except
test/isolated postion.

V. The door cannot be closed unless the LV plug has been fitted.

Vi. It shdl be possible to mechanicaly close and trip the circuit bresker through push
buttons with the circuit bresker in service postion and the door closed.

Vii. Individua exploson vents shal be provided for bresker, busbar, cable chambers on
the top of the pane to let out the gases under pressure generated during an unlikely
event of a fault ingde the pand.

vii.  Circuit Bresker & sheet metd enclosure shal be fully earthed.

iX. Sdf locking shutters shdl be provided which close automaticaly and shdl be
interlocked with the movement of the draw out carriage mechanism.

3.1.7 Rating:

3.1.7.1 The rating of the vacuum circuit bresker shdl be as per the drawings and schedule of

3.18

quantities. The rated/breaking capacity of the bresker shadl be 350 MVA (18.37 KA
RMS) a 11 kV. The rated making capacity shal be as per the rdlevant standards.

Accessories:
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3.1.8.1 Circuit Breskers shdl be provided with the following accessories.

iii.
iv.

Auxiliary Switch with minimum 5NO+ 5 NC auxiliary contacts.
Tripping Coil

Mechanica Operation Counter

Spring Charging Handle

3.1.9 Additional Accessories

3.1.9.1 The loose items to be supplied with the 11kV VCB Pand Board shdl comprise of the

€.

f.

following:

Instruction Book.

Maintenance Manudl.

Reeching infout handle

Handle for spring charging mechanism.
Foundation bolts.

Busbar Earthing & Circuit Earthing Trolley.

3.1.10 Mounting

3.1.10.1Vacuum Circuit Breskers shal be mounted as per manufacturer’s standard practice.

3.1.11 Auxiliary Supply

a The tripping shall be a 24 Volt D.C. through a power pack unit.

b. Space heater indication & other auxiliary supply requirement shdl be a 230 V AC.
Necessary termination arangements complete with isolaing switch, control fuse &
link shal be provided a one place in the pand for receiving the purchaser’s cable.

3.1.12 TESTS

3.1.12.1Factory Tests

The circuit breskers pand shdl be subjected to routine tests at manufacturer’s works
in accordance with the detals specified in the rdlevant IS specifications. These shdl
however necessarily comprise of the following.

Power frequency voltage test on the main power circuit.

Verification of the correct wiring/Functiona Test.

Didectric tet a 1.5kV on the control circuit. Apart form above, the vendor shadl
submit the routine test certificates for te following equipment.
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Circuit Breskers

Current Transformers

Voltage Transformers

The vendor shdl submit the type test certificate for following adong with the offer.

a Temperature rise test.

b. Impulse & power frequency voltage test

C. Short time current test on circuit bresker.

3.1.13 SiteTest

3.1.13.1General

1 Veification for completion of equipment, physical damage/deformities.

2. Alignment of panel, interconnection of busbars & tightness of bolts & connection etc.
3. Interconnection of pand earth busbar with plant earthing grid.

4. Inter panel wiring between transport sections.

5. Cleanliness of insulators and generd Cleanliness of pand to remove traces of dug,

water etc.

3.1.13.2Circuit Breaker & Pand

1.

N

ISPl

3.2

321

322

3.23

Check for free movement of circuit breeker, lubrication of moving part & other parts
as per manufacturers manud.

Manual/Electrical operations of the breaker and Functional test as per drawings.
Meggar before the Hi Pot test.

HT. Tet - Hi Pot test (Power frequency withstand test for one minute a 28kV
RMS). At site Hi Pot test is carried out at 80% of 28kV RMS vaue.

Meggar after the Hi Pot test.

CT/PT ratio/polarity primary injection test.

Secondary injection test on relays to practica characterigtics.

HT CABLES

Construction

All H.T cables shdl be of 11kv grade XLPE earthed insulated & PVC sheathed flat
ded wires (strips) amored dectricd purity duminum conductor cables shal be
manufactured & tested in accordance with IS Specification.

TERMINATION JOINTS

Termind joints shal be caried out as per IS specifications. Heat dhrink cable
termination kit shal be used for terminations.

INSTALLATION OF CABLES
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Cable laying shdl be carried out as per CPWD specifications.
34 CABLE TRAY

Cable tray is manufactured a Indian Standard Specification. Laying is done as per IS
& cpwd specification.

35 EARTHING

Earthing specified in BOQ is done as per IS & CPWD specification.
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4.0

4.1

4.2

MAIN DISTRIBUTION BOARDS AND SUB DISTRIBUTION BOARDS
PANELS

GENERAL

Marn/Sub Didribution Pands shdl be indoor type, metd clad, floor mounted, free
danding, totally enclosed, extensble type, ar insulated, cubicle type for use on 415
Valts, 3 phase, 50 cycles system.

CONSTRUCTION

Man/Sub Panels shdl be:

Of metd enclosed, indoor, floor mounted, free standing congruction (unless
otherwise specified) type.

Made up of the requisite vertical sections, which when coupled together shdl
form continuous dead front switchboards.

Provide dust and damp protection.

Be readily extensble on both sdes by the addition of verticd sections after
remova of the end covers in case of Man Pandls.

All pands shal be front access type.
Man/Sub Pands shdl be condructed only of materids capable of

withstanding the mechanicad, eectricd and thermd dresses, as the effects of
humidity, which arelikdy to be encountered in norma service.

Each verticd section shal comprise of the following:

A front-framed dructure of rolledfolded sheet sted channel section, of
minimum 2 mm thickness, rigidly bolted together. This dructure shdl house
the components contributing to the mgor weight of the equipment, such as
circuit bresker cassettes, moulded case circuit bresker, man horizonta
busbars, vertica risers and other front mounted accessories. The structure
ghdl be mounted on a rigid base frame of folded sheet sed of minimum 2
mm thickness and 100 mm height. The desgn shdl ensure that the weight of
the components is adequately supported without deformation or loss of
dignment during trangit or during operation.

A cable chamber housing the cable end connections, and power/control cable
terminations. The desgn shdl ensure generous avalability of space for ease
of inddlation and maintenance of cabling, and adequate safety for working in
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one vertical section without coming into accidenta contact with live parts in
an adjacent section.

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

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

The height of the pands should not be more than 2400 mm for MV Pands. Operating
handle of breaker in top most compartments shdl not be higher than 1800 mm. The
total depth of the panel should be adequate to cater to proper cabling space and should
not be less than 350mm.

Doors and covers shdl be of minimum 2mm thick sheet sed. Sheet ded shrouds
and patitions shdl be of minimum 16 mm thickness All sheat pands shdl be
smoothly finished, leveled and free from flaws. The corners should be rounded. The
goparatus and circuits in the power control centers (pands) shall be so arranged as to
fecilitate ther operation and maintenance and a the same time to ensure the

necessary degree of safety.
Apparaius forming pat of the Man/Sub Pands shdl have the following minimum

clearances.

I. Between phases - 32 mm
il. Between phases and neutrd - 26 mm
iil. Between phases and earth - 26 mm
V. Between neutral and earth - 26mm

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

Creegpage digtances shdl comply with those specified in rdevant standards.

All insulating materid used in the condruction of the equipment shal be of nornt
hygroscopic materid, duly treated to withdand the effects of the high humidity, high
temperature tropica ambient service conditions.

Functional units such as circuit breskers and moulded case circuit breskers shal be

arranged in multi-tier formation, except that not more than two ar circuit breskers
shal be housed in a dngle verticd section. Cable entry for various feeders shal be
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4.3

4.4

from the rear. Pand <hdl be suitadble for terminaion of bus duct for incoming
breskers.

Metdlicinsulated bariers shdl be provided within vertica sections and between
adjacent sections to ensure prevention of accidentd contact with:

i. Man busbars and verticad risers during operdion, ingpection or maintenance of
functiond units and front mounted accessories.

ii. Cable terminaion of one functiond unit, when working on those of adjacent
unit/units.

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

Provison shdl adso be made for permanently earthing the frames and other metd
parts of the switchgear by two independent connections.

METAL TREATMENT & FINISH

All ged work used in the congruction of the Marn/Sub Pands should have
undergone arigorous meta treatment process as follows-

i. Effective cleaning by hot akaine degreasing solution followed by cold water
rinsng to remove traces of dkdine solution.

il. Fickling in dilute sulphuric acid to remove oxide scdes & rugt formation, if
any, followed by cold water rinang to remove traces of acidic solution.

iil. A recognized phosphating process to facilitate durable coating of the paint on
the metad surfaces and aso to prevent the spread of rugting in the event of the
pant film beng mechanicdly damaged. This again, shdl be followed by hot
water ringng to remove traces of phosphate solution.

Iv. Pessvating in de-oxdite solution to retan and augment the effects of
phosphating.

V. Drying with compressed air in a dust free amosphere.

Vi. Pand shdl be powder coated with epoxy based powder paint after the above
process so as to render the materid suitable for corrosive environment.

Vil. Paint shade shdl be Pebble (light) grey, shade no RAL 7032 unless otherwise
specified.

BUSBARS
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4.5

4.6

The busbas shdl be ar insulaed and made of high conductivity, high drength
aduminum aloy complying with the requirement of 1S-5082.

The busbars shdl be suitable braced with non-hygroscopic SMC supports © provide a
through fault withsand capacity of 25kA RMS symmetricd for one second. The
neutrad as wdl as the earth bar should be capable of withstanding the above levd.
Ridges shdl be provided on the SMC supports to prevent tracking between adjacent
busbars. Large clearances and Creepage distances shal be provided on the busbar
system to minimize possihilities of faullt.

The Man/Sub Panels shdl be designed that the cables are not directly terminated on
the terminals of breaker etc. but on cable terminaion links. Capacity of aduminum
bushars shdl be conddered as 0.8 Amp per sgmm. of cross sectiond area of the
busbar. The main busbars shdl have continuous current rating throughout the length
of Panels. The cross section of neutrd busbars shal be same as that of phase busbar
for busbars of capacity up to 200Amp; for higher capacity the neutral busbar shal not
be less than hdf (50%) the cross section of that the phase busbars. The busbar system
dhdl conss of man horizonta busbar and auxillary vertical busbars run in busbar
dley/chamber on ether sde in which the circuit could be aranged/connected with
front access.

Connections from the man busbars to functiond circuit shadl be aranged and
supported to withstand without any damage or deformation the therma and dynamic
stresses due to short circuit currents. Busbars to be colour coded with PVC deeves.

SWITCHGEARS
Refer subhead 5.00 — LT switchgears
CABLE TERMINATIONS

Cable entries and terminas shdl be provided in the Mair/Sub Didribution Pandls to
auit the number, type and sze of aduminium conductor power cables and copper
conductor control cable specified.

Provison shal be made for top or bottom entry of cables as required. A cable
chamber 150 mm. high shdl be provided a the bottom through out the length and
depth of the MDB/SDB. Generous Size of cabling chambers shdl be provided, with
the postion of cable gland and terminds such tha cables can be easly and safely
terminated.

Bariers or shrouds shdl be provided to permit safe working at the terminds of one
circuit without accidentally touching that of ancther live circuit.
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4.7

4.8

4.9

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

LABELS

Labes dhdl be anodised duminium with white engraving on black background
shdl be provided for each incoming and outgoing feeder of Man/Sub Didribution
and al Pands.

TEST AT MANUFACTURES WORK

All routine tests specified in 1S; 8623-1977 shall be carried out and test certificates
submitted.

TESTING AND COMMISSIONING

Commissoning checks and tests shdl be included dl wiring checks and checking
up of connections. Primary/secondary  injection tedts for the reays
adjugment/setting shal be done before commissoning in addition to routine
meggar test. Checks and tests shdl include the following.

a)  Operation checks and lubrication of al moving parts.

b) Interlocking function check.

c) Insulation test: Asper CPWD Specifications.

d) Trip tests & protection gear test.
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5.00 L.T. SWITCHGEARS
5.01 AIR CIRCUIT BREAKERS
5.01.1 GENERAL
Air circuit breskers shdl be incorporated in Man Didribution Pands wherever

specified. ACBs shal conform to IS 13947 (Part 2) & IEC 947 (2) in dl respects.
ACBs shdl be suitable for operation on 415 volts, 3 phase, 50Hz, AC supply.

5.01.2 Technical Specifications:

The Air circuit breskers shdl conform to the requirements of 1S13947-2 and IEC
60947-2 & ther latet amendments and should be type tested & certified for
compliance to Indian standards from—CPRI/ERDA. Manufacturer shall submit test
report for combined sequence tests from CPRI/ERDA. The breskers shdl be
auitable for isolation and should be clearly indicated on the front facia The Air
circuit breskers shdl be suitable for following system conditions:

1) The ACBs shdl have Ics = Icu = lcw for 1 sec for short circuit bresking
capacity of not less than 50 KA rms at 415 Volts 50Hz ac.

2) Rated Operationa Voltage (V) & Frequency : 415 Volts, 3 phase, 4wire 50
Hz.

3) Rated insulation voltage (Ui): 1000 volts AC

4) Ambient temperature: designed a 40 degree C ambient temperature. ACB
shdl be fully rated a indde panel temperature of 50 deg C.

5) Raed impulse voltage 8 KV for Man circuit.

7) Utilization Category: B
All ACBs shdl be of dectricdly operated and draw out type (EDO) unless otherwise
dated. The circuit breskers shdl be 3/4 pole (as gpecified in BOQ) with quick
makelbreak, trip free operating mechanism.

All current carrying parts shdl be dlver plated and suitable arcing contacts with proper
arc chutes shal be provided to protect the main contacts.

The ACBs shdl be fitted with detachable arc chutes on each pole designed to permit

rgpid disperson, cooling and extinction of the arc. It should be possble to remove arc
chutes without using any tool & without removing the bresker from the pand.
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The ACBs sdl have minimum mechanicad life of 20000 operations for ratings up to
2500A & 5000 operations for higher ratings. It should be possble to extend dectricd life
of the ACB to mechanicd life by replacing the arcing contacts at Ste.

It shdl be possble to directly terminae Aluminum links / bus bars as specified in
1S13947-2. All 4 Pole ACBs should have fully neutra Pole,

Auxiliary switches directly operated by the bresker operating mechanism and having
6NO and 6NC contacts, shal be provided on each bresker. The auxiliary switch contacts
shal have a minimum rated therma current of 10 Amps at 230V ac.

All the ACB ratiings shdl have a uniform pand door cut-out, on left or right Sde of the
pand for dlowing maximum utilizetion of pand space. The ACB with Pand should meet
I P53 protection on breaker front.

Cradle

The cradle shdl be so designed and congtructed as to permit smooth withdrawa and
insertion of the breaker into it. Draw out ACBs shdl have 4 distinct and separate
positions wrt cradle ie Service Postion, Test Pogtion, Isolated Postion and Maintenance.
ACB should have facilities for carrying out maintenance without physicdly removing the
bregker from panels.

For ease of maintenance, it should be possible to replace jaw contacts without disturbing
the busbar links for draw-out type ACBs.

Protection Release

The protection release of Incomer level ACBs (except APFC Panels) should be
microprocessor based release having inbuilt adjustable protections against overload, short
creuit, indantaneous and earth fault protection with adjustable time dday settings for al
protections except ingtantaneous zone. The release should have separate indication by
LEDs for Power ON, Overload, Short Circuit, Ingtantaneous and Earth Fault, Trip &
Alam. The rdease should provide following additiond protection with necessary
modules apart from basic protections:

Undercurrent

Current Unbaance
Reverse power

Under and over voltage
Under and over frequency
Phase sequence
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Maximum demand exceed

The parameterization should be possible through communication and menu. The
release must provide a password protection to access the protection configurations.
The release shdl meet the EMI / EMC requirements.

The rdlease should have high resolution LCD for comprehensve metering with the
folowing parameters.

Phase and Neutra currents (running, avg & max), percentage loading etc
Phase voltages (P-P & P-N) (running, avg & max)

Energy & power parameters (active, reactive and apparent)

Maximum demand in KW

Power Factor

System Frequency

Harmonic- Voltage & current

The rdease should be aie to communicate on MODBUS RTU protocol usng inbuilt
R385 port.

The rdlease of APFC Panels incomer ACB and Outgoing ACBs shdl be microprocessor
based with following inbuilt protections and fegtures :

Protection againgt Overload, Short circuit, Instantaneous & Earth faults

Short circuit & Earth fault protection zones shdl have time based sdectivity
Sdf-diagnostic to indicate healthiness of microprocessor.

Individud fault annunciation by LEDs without using externd power supply

On line change of settings shdl be possble

It should be possible to carry out On Line testing of release without tripping the ACB
Switch sdectable therma memory to reduce therma stresses

The release shdl trip the bresker directly

Shdl sense true RMS vaue of current

The release shdl be sdf powered and draw its power from the main bresker CTs and
shdl require no externd power supply for its operation.

The release shdl meet the EMI / EMC requirements.

Safety Features:

Draw out ACBs shdl be provided with automatically operated safety shutters to prevent
accidental contact with live contacts when breaker is withdrawn from the Cradle.
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For Draw-out breakers, an arrangement shall be provided to prevent rating mismatch
between breaker and cradle. It shall not be possible to interchange two circuit breskers of
different thermd ratings.

Draw out breakers should not close unless in distinct Service/Test/Isolated positions.

Electrically operated ACBs shdl be provided with mechanica anti- pumping.

Remote tripping device (Shunt release) should be able to trip the ACB, even a voltages as
low as 10%.

The insulation materid used shdl conform to Glow wire test as per IEC60695.

It should be possible to access racking handle & carry out setting of the release from the front
& without opening the cassette door.

5.01.2

5.01.3

TYPE AND CONSTRUCTION

Air Circuit Breskers shdl be of enclosed pattern, dead front type with ‘trip freg
operating mechanism. It shal have microprocessor based eectronic release. Air
Circuit Breskers shdl be EDO type (Electricdly drawout type unless otherwise
gpecified) with horizonta drawout carriage. The ACBs shdl be strong and robust
in condruction with suitable arrangements for anchoring when in fully engaged or
fuly drawn-out podtions. The cariage or cradle on which the breskers are
mounted shal be robust design made of fabricated sted, supported on rollers.
Cradle shdl dso comprise of main and secondary separable contacts and al draw
out mechanism in a completdy fig welded assembly. There shdl be no
dependence upon the switchboard frame for any criticad dignment. The
withdrawa arrangement shdl be such as to alow smooth and easy movement.

All the current carrying parts of the circuit breakers shal be slver plated, suitable
arcing contacts shdl be provided to protect the main contacts. The contacts shadl
be of soring loaded design. The sequence of operation of the contacts shdl be
such that arcing contacts 'make before and lresk after' the main contacts. Arcing
contects shal be provided with efficient arc chutes on each pole and these shdl be
such auitable for being lifted out for ingpection of main as well as arcing contacts.

The contact tips and ac chutes shal be suitable for ready replacement. Sdf
digning isolating contacts shdl be provided. The desgn of the bresker shdl be
such that dl the components are easily accessble to ingpection, maintenance and
replacement. Interphase barriers shdl be provided to prevent flashover between
phases.

OPERATING MECHANISM.

Air Circuit bresker shdl be provided with a quick-make, trip free operating
mechaniam, the operaing mechanism shdl be 'drain-free spring operated. The
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5.01.4

5.01.05

5.01.06

operating handle shdl be in front of the pand type. The design shdl be such that
the circuit breaker compartment door need not be opened while moving the
breaker from completely connected, through test, into the disconnected position.
Electricdl operated breskers shdl have a motor wound spring charged dosing
mechanism. Bresker operation shdl be independent of the motor, which shal be
used soldy for charging the closing soring. The operating mechanism shal be such
that the bresker is a dl times free to open immediately and the trip cail is
energised. Mechanicad operation indicator shdl be provided to show open and
closed position of bresker. Electrically operated breskers shdl be additionaly
provided with mechanica indication to show charged and discharged condition of
charging spring. 24 volt DC supply through battery backup for closing and opening
for tripping circuit.

Means shdl be provided for dow cosng and opening of the bresker for
maintenance purposes and for manud chaging and closng of dectricdly
operating breakers during emergencies.

INTERLOCKING AND SAFETY ARRANGEMENT

Air Circuit Breskers shdl be provided the following safety and interlocking
arrangements:

I. It sndl not be possible for bresker to be withdrawn when in "ON" position.

ii. It shdl not be possble for the bresker to be switched on until it is ether in
fully inserted pogtion or for testing purposes it is in fully isolated postion.

ii. The bresker shal be capable of being racked into ‘testing, ‘isolated and
‘maintenance’  postions and kept locked in any of these positions.

iv. A sdfety catch to ensure that the movement of the bresker, as it is withdrawn
is checked before it is completely out of the cubicle.

v. The opeaing mechanisnm shdl provide for racking the bresker into
connected, test and disconnected positions without operating compartment
door. When cubicle door shdl be open position, the breaker can be pulled out
to a fourth pogtion, maintenance, where free access shal be possble to al
parts of the breaker.

RATING

The rating of the circuit bresker shdl be as per the drawings and schedule of
quantities. Rated service bresking capacity (Ics) of the breakers shadl be 50kA
unless otherwise specified a 415 volts. The rated making capacity shall be as per
the relevant standard.

ACCESSORIES
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5.01.07

5.01.08

The bresker shall be equipped with eectronic microprocessor based release to

provide over current & earth fault protection. The bresker shal be fitted with

following accessories for control, sgnal and interlocking.

I.  Auxillary contacts 6 NO + 6 NC, of rating 16Amp at 415 volts 50Hz.

ii.  Shunt release for tripping the bresker remotely and shdl be suitable for 240
volt/415 volt 50Hz with range of operation from 10% to 130% of rated
voltage.

ii. Micro switches shall be mounted on the cradle of draw out bresker to indicate
the pogtion of the breaker on the cradle.

a Kit for test/isolated indication.
b. Kit for service pogdtion indication.
C. Kit for shutter assembly.
\Y Accessories for following interlocking schemes shal be provided.
a. Accessory kit for locking the bresker in isolated podtion. This kit is
useful for interlocking scheme as wel as keeping personnd and
equipment safe.

b.  Door interlock kit: Pand or cubicle door cannot be opened with the
ACB in Tedt or Service pogtion.

c. Lockable trip push button.
MOUNTING
Circuit Breakers shal be mounted as per manufacturers standard practice.
TESTING
Tedting of each circuit bresker shdl be carried out at the works as per IS 2516 and
the origind tes catificale shdl be furnished in triplicste.  The teds shdl
incorporate at least the following.
I Impulse withstand test.
ii. Power frequency withstand test.
li.  Short circuit ted.

Iv. Temperature - rise test under rated conditions.
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5.02

MOULDED CASE CIRCUIT BREAKERS.

5.02.01 GENERAL

Moulded Case Circuit Bresker shdl be incorporated in the Man/Sub Didribution
Boards wherever specified. MCCBs shall conform to IS 13947 (Part 2) & IEC 947
(2) in dl respects. MCCBs shdl be auitable either for single-phase AC 230 volts or
three phase 415 volts. All MCCBs shal have microprocessor based over current
and short circuit releases with adjustable current setting from 0.4In to 1.01n.

5.02.02 Technical Specifications

The MCCB should be current limiting type with trip time of less than 10 milli sec
under short circuit conditions. The MCCB should be either 3 or 4 poles as specified in
BOQ.

MCCB shdl comply with the requirements of the relevant standards 1S13947 — Part 2
/IEC 60947-2 and should have test certificates for bresking capacities from
independent test authorities CPRI / ERDA

MCCB shall comprise of Quick Make -bresk switching mechanism, arc extinguishing
device and the tripping unit shdl be contained in a compact, high strength, heet
resgant, flane retardant, insulating moulded case with high withstand capability
agang therma and mechanica stresses.

The bresking capacity of MCCB shdl be minimum 35KA / 50 KA or as specified in
BOQ. The rated service breaking capacity should be equd to rated ultimate bresking

capacities (Ics=lcu).

All MCCBs upto 200A ratings should be provided with Thermd Magnetic type
rdeese with adjustable Overload and fixed short circut protections. MCCBs of
ratings 250A & above shdl be provided with Microprocessor based having inbuilt
adjustable protections againg Over Load (L), Short Circuit (S) and Ground Faults
(G)] with time dday.

All MCCBs should be provided with the Rotary Operating Mechanism. The ROM
should be with door interlock (with defeat feature) & padlock facility

MCCB should have Spreader links & Phase barriers as standard feature.  Superior
quaity of engineering grade plagics confirming to glow wire Teds as Per |IEC
60695-2-1 should be used for insulation purpose.

The handle postion shdl give postive indication of ‘ON’, ‘OFF or ‘Tripped thus
quaifying to disconnection as per the ISIEC indicatiing the true podtion of dl the
contacts.
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5.02.02

5.02.03

5.02.04

5.02.05

FRAME SZES

The MCCBs shdl have the following frame Szes subject to meeting the fault levd.

a Uptol0OArating ... 100A frame.
b.  Above 100A upto 200A ... 200A frame.
c. Above200A upto250A ... 250A frame.
d. Above250A upto400A ... 400A frame.
e. Above400A upto 630Aq ..... 630A frame.
f.  Above 630A to 800A ... 800A frame.

CONSTRUCTIONS

The MCCB's cover and case shdl be made of high srength heat treatment ad
flane retardant thermo-setting insulating materid. Operating handle shdl be quick
make/quick break, trip-free type. The operating handle shadl have suitable "ON",
"OFF' "and' "tripped’ indicaors. Three phase MCCBs shdl have common
operating handle for smultaneous operation and tripping of dl the three phases.
MCCBS shdl be provided with rotary handle.

Suitable extinguishing device shdl be provided for each contact. Tripping unit shall
be of therma magnetic or datic release type provided in each pole & connected by
a common trip bar such tha tripping of any pole operates al three poles to open
simultaneously. MCCB shdl be current limiting type.

Contact trips shdl be made of suitable air resgant, slver dloy for long eectricd
life. Terminds shdl be of liberd desgn with adequate clearance.

BREAKING CAPACITY

Unless otherwise specified, rated service bresking capecity of the Moulded Case
Circuit Breskers shal be minimum 25KA.

TESTING

a.  Origind test cetificate of the MCCB as per Indian Standards (1S) 315-C-8370
shdl be furnished.

b. Preccommissoning tets on the Man Didribution/Sub Didribution Board
incorporating the MCCB shdl be done as per standard.
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5.03

5.04

SWITCH DISCONNECTOR FUSE UNITS

The Switch Disconnector Fuse Units shal be double bresk type suitable for load
bresk duty (AC 23) quick make and break action. Hinged doors shal be duly
interlocked with operating mechanism s0 as to prevent opening of the door when the
switch is in 'ON' pogtion and aso prevent cloang of the switch when the door is not
properly secured. All contacts incoming and outgoing terminds of switch shal be
adequatdly sized to receive proper size of cables. High rupturing capacity (HRC) fuse
links shal be provided with switch fuse units and shal be in accordance with IS
13703-1&2-1993 and having rupturing capacity of not less than 31 MVA at 415 volts.
HRC fuse links shdl be provided with visble indicators to so that they have operated.
The switch disconnector fuse units shal be manufactured in accordance with IS
13947-3-1993.

FUSE

Fuse dhdl be of the high rupturing capacity (HRC) fuses links and shdl be in
accordance with 1S 13703-1&2-1993 and having rupturing capacity of not less than
31 MVA a 415 volts. The backup fuse raing for each motor/equipment shal be
chosen as the fuse does not operate on starting of motors/equipments.

MEASURING INSTRUMENTS, METERING & PROTECTION

5.04.01 GENERAL

Direct reading dectricd indruments shdl be in conformity with IS 1248. The
accuracy of direct reading shdl be 1.0 for voltmeter and 1.5 for ammeters. Other
type of ingruments shdl have accuracy of 1.5. The erors due to vaidions in
temperaure shdl be limited to a minimum. The meter shdl be suitable for
continuous operation between-10 degree Centigrade to + 50 degree Centigrade. All
meters shdl be of flush mounting type of 96mm square or circular pattern.  The
meter shal be enclosed in a dugt tight housng. The housng shdl be of sed or
phenolic mould. The design and manufacture of the meers shdl ensure the
prevention of fogging of indrument glass  Indruments meters shdl be seded in
such a way that access to the measuring dement and to the accessories within the
case shdl not be posshble without remova of the sed. The meters shdl be provided
with white dias and black scae markings.

The pointer shdl be black in colour and shdl have zero postion adjustment device
which could be operated from outsde. The direction of deflection shal be from left
to right.

Suitable sdector switches shdl be provided for dl ammeters and voltmeters
intended to be used on three-phase supply.
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5.04.02

The specifications herein after lad down shdl dso cover dl the meters, instrument
and protective devices required for the eectricd work. The ratings type and
quantity of meters, indruments and protective devices shdl be as per the schedule
of quantities.

Digital AMMETERS

Ammeters shdl be standard digitd type or specified in BOQ the anmeters shdl be
cdibrated as per the laest edition of 1S1248. Ammeters shdl be instrument
transformer operated, and shdl be suitable for 5A secondary of instrument
transformer. The stdes shdl be cdibrated to indicate primary current, unless
otherwise specified. The ammeters shal be cgpable of carying sustained overloads
during fault conditions without damage or loss of accuracy.

5.04.03 Digital VOLTMETERS

5.04.04

Voltmeters shdl be standard digitd type or specified in BOQ the ammeters shdl be
cdibrated as per the latest edition of 1S:1248. The range for 415 volts, 3 phase
voltmeters shal be 0 to 500 volts. Suitable sdlector switch shdl be provided for
each voltmeter to read voltage between any two lines of the sysem. The voltmeter
shal be provided with protection fuse of suitable capacity.

CURRENT TRANSFORMERS

Current transformers shdl be in conformity with IS. 2705 (Part I, 1l & IlI) in dl
regpects. All current trandformers used for medium voltage applications shdl be
rated for 1kV. Current transformers shdl have rated primary current, rated burden
and class of accuracy as required. However, the rated acceptable minimum class of
various agpplications shal beasgiven below:

Messuring Class05to 1
Protection Class 5P10.

Current trandformers shdl be cgpable of withganding without damage, magnetic
and thermal stresses due to short circuit fault of SO0KA on medium voltage system.
Terminds of the current transformers shdl be maked permanently for easy
identification of poles. Separate CT shdl be provided for measuring instruments
and protection relays. Each C.T. shdl be provided with rating plate.

Current transformers shadl be mounted such that they are easily accessble for
ingpection, mantenance and replacement. The wiring for CT's shdl be copper
conductor, PVC insulated wires with proper termination lugs and wiring shdl be
bunched with cable strgps and fixed to the panel dructure in a neat manner.

All Current Transformer shal be Cast resin type.
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5.05 MISCELLANEOUS

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

Indicating lamps shdl be of the filament type of low watt consumption, provided
with series resstor where necessary, and with tranducent lamp covers, bulbs &

lenses shdl be easly replaced from the front.

Push buttons shal be of the momentary contact, push to actuete type fitted with self-
reset contacts & provided with integra escutcheon plates marked with its functions.
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6.00

6.1

6.2

6.3

INTERNAL ELECTRIFICATION OF BUILDING
SCOPE
As specified in subhead 1.00

GENERAL

The dectricd Inddlaion work shadl be caried out in accordance with Indian
Standard Code of Practice for Electricd Wiring Ingdlation IS. 732-1989 and IS
2274-1963. It shdl dso be in conformity with the current Indian Electricity rules and
regulations and requirements of the Locd Electricity Supply Authority and Fre
Insurance regulations, so far as these become gpplicable to the inddlation. Electrica
work in generd shdl be carried out as per following CPWD Specifications with up to
date amendment.

- Specifications for Electrical Works Part-1 (Internd) by CPWD — 2005 or latest
revison

- Specifications for Electricd Works Part-11 (Externd) by CPWD — 1994 or
latest revison

Wherever these gpecifications cdls for a higher standard of materid and or
workmanship than those required by any of the above mentions regulations and
gpecification then the specification here under shal take precedence over the sad
regulations and standards.

DISTRIBUTION BOARDS.

As a generd practice only pre-wired MCB type double door DB shal be used. Pre-
wired DB shdl have following features:

i) Recess/ surface type with integral loose wire box.

ii) Phase/neutrd/ earth termina blocks for termination of incoming & outgoing
wires.

if) DIN channd for mounting MCBs.

iv) Arrangement for mounting incomer MCB/RCCB/RCBO/MCCB as required.

V) Copper bus bar.

Vi) Earthing terminds.

vi)  Wiring from MCBs to termind block.

viii)  Interconnection between termind block/ incoming switch/ bus bar/ neutra/
termina  block/ earth termind connector with specified dze of FRLS pre
insulated copper conductor cable duly fitted with copper lugs thimbles.

iX) Termination block should be suiteble for termination of conductor/ cable of
required Sze but minimum raed cross section of the termind blocks should
be 6 sg. mm.

X) Termina block shal be made of flame retardant polymide materid.
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Xi) Coloured termina blocks and FRLS wires for easy identification of RYB
phases, Neutrd and Earth.

Xii) Pre-wired DB shdl be provided with a detachable cassatte for safe remova of
MCBs, RCCBs. Termind connectors from the DB without loosening the
interna cable connections of phase and neutra circuits.

xiii)  The pre-wired DB shdl have ped able poly layer on the cover for protection
from cement, plaster, paints etc during the construction period.

xiv)  Detachable plate with knock out holes shall be provided at the top/ bottom of
board. Complete board shal be factory fabricated and pre-wired in factory,
reedy for inddlatiion a sSte. The box and cover shdl be fabricated from 1.6
mm sheet stedl, properly pretreated, phosphotized with powder coated finish.

XV) DB shdl be of double door congtruction provided with hinged cover in the
front.

Digribution Board shdl be standard type. Digribution boards shdl contan miniature
circuit breskers of rating specified in BOQ/DB Schedule.

Miniature circuit breskers shal be quick make and quick bresk type with trip free
mechanism. MCB shdl have themd and magnetic short circuit protection. All
miniaure circuit breakers shdl be of 9 KA rated rupturing capacity unless otherwise

specified.

Neutrd busbars shdl be provided with the same number of terminds, as there are
sngle ways on the board, in addition to the terminds for incoming mains. An eath
bar of dmilar 9ze as the neutrd bar shdl dso be provided. All live pats shdl be
screened from the front. Ample clearance shal be provided between dl live metd
and the earth case and adequate space for dl incoming and outgoing cables. A circuit
identification card in clear plastic cover shall be provided for each distribution board.

MCB's shdl be provided on the phase of each circuit. The individuad banks of MCB's
shdl be detachable. There shal be ample space behind the banks of MCB's to
accommodate dl the wiring. All the digtribution boards shdl be completely factory
wired, ready for connections. All the terminds shdl have adequate current rating and
gze to auit individud feeder reguirements. Each circuit shdl be dealy numbered
from left to right to correspond with wiring diagram. All the switches and circuits
ghdl be digtinctly marked with a small description of the service ingaled.

Earth Leskage Circuit Bresker shal be current operated type and of 30mA sengtivity
unless othewise specified. It shdl aso provide over-current and short circuit
protection i.e. it shdl be MCB-cum-RCCB (Residua Current Circuit Breaker). In
case ELCB doesn't have inbuilt short circuit protection, same rating MCB have to be
provided for short circuit protection dong with ELCB. Cogt of this MCB is deemed
to be incduded in the cogt of ELCB. ELCB shdl be housed within the Digtribution
Board.

HSCC-100_bed_NRHM_Chattisgarah SPEC Page E-29



6.4

6.4.1

6.4.2

6.4.3

Didribution Boards shdl be ready for connections and shdl be ingpected in the
factory by HSCC Electrical Engineer before dispatch.

Before procurement of Didribution Boards, MCB's, ELCB’s (incomer and
outgoings) etc., the contractor has to teke gpprovd of the DB Schedule/Drawings of
esch DB from the HSCC Electrical Enginesr. The whole unit i.e. Digribution Board,
MCB’s, ELCB’s etc. shdl come from the manufactures premises'workshop. After
inspection and clearance from the HSCC Electricd Enginer the same may be
dispatched to ste for ingdlation. However if a single component (such as ELCB or
MCB or DB) is required for any reason such as replacement, increase in no. of
circuits in the DB, change in the load of exidting circuit, change in the totd load on a
paticular DB etc., the same may be ordered separately but after the approva of
HSCC Electrical Engineer.

METALLIC CONDUIT WIRING SYSTEM.
TYPE AND SIZE OF CONDUIT.

All conduit pipes shdl be of approved gauge (not less than 16 SWG for conduits of
gzes up to 32 mm diameter and not less than 14 SWG for conduit of sze above
32mm diameter) solid dravn or reamed by weding finished with black sove
enamded surface. All conduit accessories shdl be of threaded type and under no
circumstances pin grip type accessories shdl be used. The maximum number of PVC
insulated 650/1100 volts grade copper conductor cable that can be drawn in conduit
of various szes shdl be as per IS Code. No sted conduit less than 20mm in diameter
shdl be used.

CONDUIT JOINTS.

Conduit pipes shdl be joined by means of threaded couplers, and threaded
accessories only.  In long distance dtraight run of conduits, ingpection type couplers a
reasonable intervas shdl be provided or running threads with couplers and jam nuts
shal be provided. In the later case the bare threaded portion shdl be treated with
anti-corrosive preservative. Threads on conduit pipes in al cases shdl be between 13
mm to 19 mm long sufficient to accommodate pipes to full threaded portion of
couplers or accessories.

Cut ends of conduit pipe shdl have neither sharp edges nor any burrs left to avoid
damage to the insulation of conductor while pulling them through such pipes.
PROTECTION AGAINST CONDENSATION.

The layout of conduit should be such that any condensation or sweeting indde the

conduit is drained out. Suitable precaution should also be taken to prevent entry of
insects ingde the conduit.
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6.4.4

6.4.5

6.4.6

6.4.7

PROTECTION OF CONDUIT AGAINST RUST.

The outer surface of conduit including dl bends, unions, tees junction boxes etc.
forming pat of conduit sysem shdl be adequately protected against rust when such
gystem is exposed to weather by being painted with two coats of oxide paint gpplied
before they are fixed. In dl cases, no bare threaded portion of conduit pipe shall be
dlowed. Unless such bare thread portion of conduit is trested with anticorrosive
preservative or covered with approved plastic compound.

PAINTING OF CONDUIT AND ACCESSORIES.

After inddlation, dl accessble surface (if any) of conduit pipes, fittings etc. shdl be
painted with two coats of approved enameed paint or duminium paint as required to
match the finish of surrounding wal, trusses eic.

RECESS CONDUIT.

The chase in the wal shdl be neatly made and of ample dimensons to permit the
conduit to be fixed in the manner desired. In the case of building under congtruction,
conduit shdl be buried in the wal before plastering and shdl be finished nesatly after
erection of conduit. Incase of exposed brick/rubble masonry work, specia care shdl
be taken to fix the conduit and accessories in podtion dong with the building work.
Entire work of chasing the wal, fixing the conduit in chases, and burring the conduit
in mortar before plastering shal form part of point wiring work.

The conduit pipe shdl be fixed by means of staples or by means of saddles not more
than 60cm gpart or by any other approved means of fixing. Fixing of sandard bends
and ebows shal be avoided as far as practicable and al curves mantained by
bending the conduit pipe itsdf with the long radius, which shdl permit easy drawing
in of conductors. All threaded joints of conduit pipe shdl be treated with some
approved preservative compound to secure protection againgt rust. Suitable ingpection
boxes to the baret minimum requirements shal be provided to permit periodical
ingoection and of facilitete replacement of wires, if necessary. These shdl be mounted
flush with the wdl. Suitable ventilating holes shdl be provided in the ingpection box
covers. Wherever the length of conduit run is more than 10 meters, then circular
junction box shdl be provided.

METAL OUTLET BOXES & COVERS.
The switch box shdl be made of modular metd boxes with suitable sze modular
cover plates. Modular meta box shal be made of mild sted on dl sides except an the

front.

The metd box (other than modular type) shdl be made of meta on al Sdes except on
the front. Boxes shall be hot dip gavanized mild sted. Metd boxes upto 20 x 30 cm

HSCC-100_bed_NRHM_Chattisgarah SPEC Page E-31



6.4.8

6.4.9

sze M.S. box shdl have wal thickness of 18 SWG and MS boxes above 20 x 30 cm
gze shdl be of 16 SWG. The metdlic boxes shdl be painted with anticorrosive paint
before erection. Clear depth of the box shdl not be less than 60mm. All boxes shdl
be covered from top with Phenolic laminated sheet of approved shade. These shdl be
of 3 mm thick synthetic phenolic resn bonded laminated sheet as base materia and
conform to grade P-1 of 1S; 2036-1994.

ERECTION AND EARTHING OF CONDUITS.

The conduit of each circuit or section shal be completed before conductors are drawn
in. The entire system of conduit after erection shal be tested in presence of HSCC
Electricd Engineer for mechanicd and dectricd continuity throughout and
permanently connected to earth conforming to the requirement by means of specid
approved type of earthing damp effectively fastened to conduit pipe in a workmen
like manner for a perfect continuity between the earth and conduit.

SWITCHES.

All 5 and 15 Amp switches shal be modular type of 240 volts A.C. grade. All
switches shdl be fixed on modular metal boxes. All 5 Amp socket shdl be 5 pin type
and 15 Amp socket shdl be 6 pin type (unless otherwise specified) suitable for 15/5
Amp. All modular switches, sockets, tephone outlets, TV outlet etc. shal be in off
white finish unless otherwise specified. The switches controlling the lights or fans
shall be connected to the phase wire of the circuit. Switch boards shdl be located at
1200 mm &bove finished floor levd unless otherwise indicated on drawings or
directed by Engineer-1n-Charge.

In case of computer power points, power points, telephone points etc. to be fixed on
laminated partition board (furniture), same shdl be fixed on laminated board (portion
of laminated board meant for fixing power points) with base plate/cover plate as
goplicable, duly fixed with screws.

6.4.10 COVER PLATE.

All modular switches, sockets, telephone outlets etc. shdl be fixed modular metd
boxes with modular base plates and modular cover plates on top.

6.4.11IWALL SOCKET PLATE.

6.5

Each outlet shall lave a switch located beside the socket preferably on the same cover
plate/modular base. The earth termina of the socket shall be connected to the earth
wire.

WIRING.
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All PVC insulated copper conductor wires shdl conform to rdevant IS Codes. All
wires/cables shall be dranded type irrespective of its sze. Cable conductor sze and
materid shal be specified in BOQ.

All internd wiring shdl be caried out with PVC insulated wires of 650/1100 volts
grade. The circuit wiring for points shal be caried out in looping in sysem and no
joint shal be dlowed in the length of the conductors. Circuit wiring shdl be lad in
Separate conduit originating from didribution board to switch board for light/fan. A
light/fan switchboard may have more than one circuit but shal have to be of same
phase. Looping circuit wiring shdl be drawn in same conduit as for point wiring.
Each circuit shdl have a separate neutra wire. Neutra looping shal be carried out
from point to point or in light/fan switchboards. A separate earth wire shal be
provided dong with circuit wiring for each circuit. For point wiring red/ydlow/blue
colour wire shdl be used for phase and black colour wire for neutra. Circuit wiring
shdl be caried out with red, yedlow or blue colour PVC insulated wire for RYB
phase wire respectively and black colour PVC insulated wire for the neutra wires.
Bare copper wire shal be used as earth continuity conductor and shal be drawvn aong
with other wires. No wire shdl be drawn into any conduit until dl work of any
nature, that may cause injury to wire is completed. Care shdl be taken in pulling the
wires s0 that no damage occurs to the insulation of the wire.

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

Maximum number of PVC insulated 650/1100 V grade auminium/copper conductor
cable conforming to IS : 694 - 1990

Nomina 25mm 32mm 38mm 51Imm 64mm
Cross- Sectiond

area of conductor

in Sgmm. S B S B S B S B S B

10
16
25
35 - -
50 - - - -
70 - - - - - -

IS

o ob
W uo N
o

o o
AU~ © !
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6.5.1

6.5.2

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

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

Conduit Szes are the nomind externa diameters.

JOINTS.

All joints shdl be made a main switches, digtribution board socket and switch boxes
only. No joint shdl be made in conduits and junction boxes. Conductors shdl be
continuous from outlet to outlet.

LOAD BALANCING

Bdancing of drouits in three-phase inddlation shdl be planned before the
commencement of wiring and shdl be drictly adhered to.

6.5.3 COLOUR CODE FOR CIRCUIT WRING.

Colour code for circuit and sub main wiring ingdlation shdl be Red, Ydlow, and
Blue for three phases. Black for neutra and yellow/green or green only for earth
incase of insulated earth wire.

6.5.4 CLASSIFICATION OF POINTS.

6.5.4.1 General

Classfication and messurement of Point wiring shdl be as per CPWD specification
for Electricd Works (Part-1-Interna) 1994.

6.5.4.2 Point Wiring (Modular)

Definition of point wiring

A point (other than socket outlet point) shal include al work necessary in complete
wiring to the light pointsfavexhaus fa/cdl bdl point from the controlling
switchYMCB. The scope of wiring for a point shal, however, include the wiring work
necessary in tapping from another point in the same didribution circuit i.e. from firgt
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switch board (wiring from digtribution board to firs switch box is covered in the
circuit wiring and is not in the scope of point wiring) to subsequent switch board(s) in
the same didribution circuit. The point wiring includes al materids specified below
including chasing the wal (in case of recessed wiring in wal), fixing the conduit and
making the wal good as it origindly was. It dso includes supply, drawing, testing
and commissoning of wires.

Scope of point wiring

Following shdl be deemed to be included in point wiring.

@

(b)
(©
(d)

(€

(f)
)

(h)
()
1)

(k)
()

m)

n)
(P)

Supply & fixing conduit & conduit accessories for the same and wiring cables
(including supplying and drawing wires) between the switch box and the point
outlet. [See dso (i) below]

All fixing accessories such as dips, nals, screws, phil plug, rawl plug etc. as
required.

Modular Metal boxes for control switches, regulators, sockets etc. recessed or
surface type, modular base plates and modular cover plates over the same.
Outlet boxes, junction boxes, pul-through boxes etc. but excluding modular
metal boxes if any, provided the switchboards for loose wires/conduit

terminations.

In case of recessed wiring in wal the scope indudes chasing of wal, fixing

the conduit and making the wal good as it originally was.

Control modular switch (5/6A) as specified.

Celing rose or connector (in case of points for celing/exhaust fan point,
prewired light fittings and cal bels).

Connections to ceiling rose, connector, socket outlet, lamp holder, switch etc.
Interconnecting wiring between points on the same dircuit, in the same switch
box or from another. Interconnecting wiring from firg switchboard to

subsequent switch board(s).

Protective (loop earthing) conductor (as specified in the BOQ) from one
medlic switch box to another in the didribution circuits, and from

switchboard to each point (light/fan/exhaust fan/call bell etc).

Bushed conduit where wiring cables pass through wall etc.

Celing rose (in the case of pendants except iff pendants).

Lamp holder {n the case of goose neck type wall bracket, batten holder and
fittings which are not pre-wired)..

Back Plate (in the case of 4iff pendants).

MS Fan Boxes with MS hook (as per CPWD specifications) for the erection

of Celing Fans

Note - In the case of cdl bdl points the words “from the controlling switch or

MCB” shdl be read as “from the ceiling rose meant for connection to bell

Measurement of Point Wiring (other than socket outlet points)
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There shdl be no liner measurement for point wiring for light points fan
points, exhaust fan points and cal bell points These shdl be measured on unit
basis by counting,

No separate measurement shdl be made for interconnections between points
in the same didribution circuit and for the circuit protective (loop earthing)
conductors between metdlic switch boxes.

6.5.5. Circuit and Submain Wiring

6.5.6

Circuit Wiring

Circuit wiring shdl meen the wiring from the digribution board upto the tgpping
point for the nearest firg point of that digtribution circuit i.e. up to the nearest first
switch box.

Submain Wiring

Submain wiring shal mean the wiring from one main/distribution switchboard to
another.

Measurement of circuit wiring and submain wiring

()

(i)

(iii)

(iv)

v)

Circuit and submain wiring shell be measured on linear bass adong the run of
the wiring. The measurement shdl indude dl lengths from end to end of
conduit, exclusve of interconnections insde the switchboard etc. The increase
on account of diverson or dackness shdl not be included in the measurement.

The length of drcuit wiring with two wires shdl be messured from the
digribution board to the first nearest switch box in the circuit irrespective of
whether neutra conductor is taken to switch box or not.

When wires of different circuits are grouped in a single conduit, the same
shdl be measured on linear basis depending on the actud number and sze of
WIres run.

When circuit wires and wires of point wiring are run in the same conduit,
creuit wiring shdl be measured on linear bass depending on the actud
number and Szes of wires run in the existing conduit.

Protective (loop earthing) conductors, which are run adong the circuit wiring
and submain wiring, shal be measured on linear bads and pad separately.
This is not applicable if protective conductor is clubbed with the BOQ item of

creuit and submain wiring.

Power Plug Wiring

5A Plug Wiring
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Wiring for dl 5 A Socket Outlets shdl be done with 2X1.5 sgmm PVC insulated
copper wire in suitable sze MS Conduit (induding supplying and fixing MS Conduit)
adong with the earth wire as specified in the BOQ/Drawings, from the switchboard or
15A power point as the case may be.

Measurement of 5A point wiring shdl be done on number bads from
switchboard/15A power point to 5A point. Conduit of point wiring/power point
wiring can dso be used for 5A point wiring, butt both phase and neutrd wires shal
come directly from switchboard/power point. Looping of neutra shal not be done.

15A Power Plug Wiring

Wiring for al 15 A Socket OutletsGyser point shdl be done with 2X4 sgmm PVC
inulated copper wire in suitable sze MS Conduit (induding supplying and fixing
MS Conduit) dong with the earth wire as specified in the BOQ/Drawings, directly
from the MCB-Didribution Board or from one power point to another in case of
computer power points. Looping shal not be done in generd 15A power points (other
than computer power points).

Measurement of power point wiring shal be done on number basis under following
two subheads:

i) Directly from MCB-Didtribution Board to the Socket Outlets
i) From One power point/computer power point to another (looping)

Wiring for 20A Metal Clad Socket Outlets

Wiring for al 20A Metd Clad Socket Outlets shall be done with 2X6 sgmm PVC
insulated copper wire in suitable sze MS Conduit (induding supplying and fixing
MS Conduit) dong with the earth wire as specified in the BOQ/Drawings, directly
from the MCB-Didribution Board. Measurement of wiring for 20A Metd Clad
Socket outlet shall be done on number bass i.e. complete wiring directly from MCB-
Didribution Board to the socket outlet.

No extra payment shal be made on account of minor changes in location of power
points (15A or 20A or computer power points) due to change in the architecturd
layout or change due to any other reason. Height of the power socket outlets shal be
300mm from the finished floor level unless otherwise specified.

6.5.7 CONDUCTOR SIZE.

Wiring shdl be caried out with following sizes of PVC insulated dranded single core
copper conductor wire/cable.

I Light point. - 1.5Sg.mm
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. Celling /Cabin/Exhaugt Fan Point - 1.5Sg.mm
il Cdl Bdl Point - 1.5Sg.mm

iv. Plug Point (5 A Outlet) - 1.5Sg.mm

V. Circuit Wiring - 1.5Sg.mm

Vi. Genera Power Point - 4Sg.mm

Vil 20A Industrid Socket Outlet —6 Sgmm

viii Specid Power Point — 6 Sgmm

[ A/C Box with 32A MCB- 6 Sgmm

6.5.8 LIGHTING FIXTURE AND FANS

6.5.8.1 GENERAL

a

The Contractor shdl supply and inddl lighting fixtures induding but not limited to
lamps, bdlagts, accessories fixing hardware necessary for inddlations, as shown on
the Drawings, as required, and as herein specified.

All fixtures shdl be delivered to the building complete with suspension accessories,
canopies, hanging devices, sockets, holders, reflectors, bdlasts, diffusng materid,
louvers, plaster frames, recessing boxes, etc. al wired and assembled as indicated.

Full dze shop detall drawings of specid fixture or lighting equipment, where cdled
for in the fixtures schedule, shdl be submitted to the HSCC Electricdl Engineer for
approval.

Fixtures, housing, frame or canopy, shdl provide a suitable cover for fixture outlet
box or fixture opening.

Fixtures shdl comply with dl applicable reguirements as heren outlined unless
otherwise specified or shown on the Drawings.

Manufacturer's name and catadogue number of light fixtures, fans, switchgears etc.
shal be drictly adhered.

Fixtures shal bear manufacturer's name and the factory ingpection label.

Fixtures shdl be completely wired and congtructed to comply with the IEE wiring
regulations requirements for lighting fixtures, unless otherwise specified.
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6.5.9

6.5.10

6.5.11

Revamping the fixture shdl be possble without having to remove the fixture from its
place.

Lamps of the proper type, wattage and voltage rating shdl be furnished and instdled
in each fixture.
INSTALLATION

Fixtures shadl be inddled & mounting heights as detalled on the Drawings or as
ingructed on dte by the Engineer-In-charge.

Pendent fixtures within the same room or area shdl be inddled plumb and a a
uniform height from the finished floor. Adjusment of height shdl be meade during
ingtalation.

Hush mounted recessed fixtures, shal be inddled s0 as to completdy diminae
leskage of light within the fixture and between the fixture and adjacent finish.

Fixtures mounted outlet boxes shdl be rigidly secured to a fixture stud in the outlet
box. Hickeys or extensgon pieces shdl be ingdled where required to facilitate proper
ingtalation.

Fixtures located on the exterior of the building shdl be ingtdled with non-ferrous
metd screws finished to match the fixtures.

LAMPS-GENERAL

Lamp shdl be supplied and ingdled in dl lighting fixtures listed in the BOQ.
Lamp dhdl be the part of Fitting no extra Payment will be made

Lamps used for temporary lighting service shdl not be used in the find fixture units.
Lamps shdl be of wattage and type as shown in the BOQ.

Lamps for permanent inddlation shdl not be placed in the fixtures, until so directed
by the Engineer In-charge.

BALLASTS-FLUORESCENT
Bdlasts shdl beédectronic type and having high power factor type.

Bdlasts shdl have manufacturer's lowest sound levd and case temperature rise
raing.
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Bdlasts shdl be specia cool operated type.

Bdlasts for indoor fixtures shdl be protected by an integra therma automatic
retting protective unit, which dhdl disconnect the bdlast in the event of
overhesting.

Ballagts shdl be of the same manufacture as the lamps/fixture.
6.5.12 FIXTURE SAMPLES

Detalled catdogue for al fixtures or if so required by the HSCC Electricd Engineer
sample fixtures shal be submitted for prior gpprova of the HSCC Electrica Engineer
before orders for the fixtures are placed.

6.5.13 TESTING

After dl lighting fixtures are inddled and are connected ther respective switches,
tes al fixtures to ensure operation on their correct switch in the presence of the
enginesr.

All nonoperating fixtures or ones connected to the wrong or inconveniently located
switch shdl be correctly connected as directed by the Engineer In-charge.

6.5.14 CEILING FANS

All caling fans ddl be provided with suspenson arangement in  the
concrete/dab/roof members.  Contractor to ensure that provison ae kept a
appropriate stage at bcations shown on the drawing. Fan box with MS hook shdl be
as pa CPWD gspecification. Celling fan shdl be double bal bearing type, copper
wound motor complete with canopy, down rod, blades etc. and shal conform to
rdevant IS dandards celling fan shdl be white in colour. Caling fan shdl be
provided with eectronic regulator. Electronic Regulator shal be suitable for 240 volts
A.C supply 50 Hz and shal be of continuous duty type

6.5.15 EXHAUST FANS
Exhaugt fans shdl be heavy-duty type with double bal bearing and conforming to IS
2312 (latest revison). Exhaust fan shdl be complete with copper wound motor,

capacitor, Louver/shutter, frame and mounting bracket. Exhaugst fan shdl be suitable
fan operaion on 240 volts single phase A.C supply.
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9.00

9.01

9.02

9.03

9.04

ADDRESSABLE FIRE DETECTION AND ALARM SYSTEM
GENERAL

The Contractor shall supply and install the Addressable Fire Detection & Alarm
System as per schedule of quantities are as herein specified. The system shall
include Addressable Main Fire Alarm Control Panel, battery charger, batteries,
addressable heat detectors, addressable smoke detectors, manual fire alarm station,
fire alarm bells/hooters, response indicators, conduiting, wiring and all necessary
accessories required to complete fire alarm system installation as per IS: 2189-1988.
Equipment like control panel, smoke detector, heat detectors etc shall be EN-54/ UL
approved.

FEATURES

The system shall be general alarm electrically supervised type activation of manual
fire alarm station or any of the automatic alarm initiating devices shall sound the
general alarm bells on all floors and shall give indication on the control panel. The
signal shall be continuous unit the station from which it is originated is restored to
normal and a reset button on the control unit is operated.

The system shall be electrically supervised against open and ground on both the
stations and signal device wiring. Open and ground in the system shall cause a
trouble bell to ring at the fire alarm control panel and a trouble lamp to light. It shall
be possible to silence the bell but the lamp shall remain lit until the fault is rectified.
Incase of power failure the system shall automatically changeover to the battery
standby.

CONDUITING & WIRING

Conduiting & Wiring for FDA system shall be carried out in M.S Conduit with copper
conductor PVC insulated wires.

CONTROL PANEL

The fire control panel has to be addressable type.

The Main Fire Control Panel shall be constructed to sheet steel of red colour, and
provided with windows for the alarm and trouble lights. All components shall be of
the plug in type, for simple replacement and extension in the future. Control panel
shall be wall mounting type conforming to IS 513-1986.

The number of loops is mentioned in B.O.Q. Each loop shall be able to support at
least 125 any device addressable analog/digital (as the case may be) sensors and
control module etc. The control panel shall have alphanumeric display. The Main
Fire control panel shall be provided with all necessary relays, resistors, fuses,
transformers, rectifiers and all other components to assure full and proper functioning
of the system. All relays shall conform to the relevant IS Standards. Control panel
shall include power include power on lamps, system trouble lamps, audible trouble
signal, trouble silence switch with ring back, alarm silence push button with repeat

HSCC-100_bed_NRHM_Chattisgarah SPEC Page E-41



9.05

9. 06

9.07

alarm capability, low battery indicator with reset, ground detection indicator, alarm
reset, milli ammeter, supervised alarm lamps, zone "Open" test pushbutton, zone
alarm test push button, end of line resistors etc.

Each zone shall be equipped with an auxiliary contact for control of a remote
annunciation.

Main control panel shall include a power supply model to provide a filtered and
regulated source of power to provide additional power wherever supplementary
power is required within the system. It shall include an output fuse, key reset switch,
provision for automatic transfer to standby power upon primary power failure.

Main control panel shall in addition have audible signal and lamp to indicate as
failure of the charge of battery.

Two stages general Alarm shall be provided in which a continuous evacuation alarm
is immediately given in zone of fire and its adjoining zones. In other zone intermittent
alarm signal shall be provided as per IS 2189-1988.

Repeater Panel shall be of same specification as main control panel and shall have
fire/fault indication with audio device.

CHARGER AND BATTERY

Unit shall comprise a ventilated cabinet supplied complete with charger, meters, high
rate charge switch and lock and key in a sheet metal enclosure.

ELECTRONIC HOOTERS

Hooter shall be electronic solid-state speaker type having tone for fire, which shall be
wailing. Hooter should be loop powered having an output of approximately 6 watt.
The audible range shall be around 100m under normal condition. Cable for this in
our system shall be 2 cores. The switching shall be provided on the control panel.
The outer enclosure of the speaker shall be of MS sheet and shall be suitably oven
baked and painted. The speaker shall be 4" heavy magnet type. All hooters shall be
On one or more circuits.

MANUAL ALARM CALL POINT FOR SURROUNDINGS (ADDRESSABLE)

The manual call point shall be electrically compatible with the standard range of
automatic detectors so that it can be connected directly into a supervised two-wire
zone of the manufacturer's standard range of control units. The manual call point
shall be of pleasant, streamlined and flat appearance permitting its use as flush and
surface mounted unit. The manual call point shall consist of base plate, insert and
cover. The push button shall have minimum one normally closed plus one normally
open contacts. The push button shall not be shrouded and the same shall be
projected out from the surface of the MS Box. The whole assembly of push button
shall be enclosed in the 16 SWG MS Box except from the front side. The front side
shall be sealed with breakable glass covering neoprene or equivalent gasket. The
glass cover shall be fixed in such a way that the actuating push button is kept
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9.08

9.09

depressed (with NC contact open) so long as the glass cover is in contact. In case
of fire, when the glass cover is broken to give the fire warning the push button shall
be released due the spring action hence giving remote fire alarm through the NC
contact. The breaking of the glass must release an alarm. All inscriptions, texts and
marks must be on the manual call point front plate, not on the glass, so that the glass
can easily be replaced anywhere. The alarm contacts shall be of self-cleaning design
to prevent failure after a prolonged period of inactivity in unclean environments.

It shall be possible to test the call point without destroying the seal or removing the
cover. The manual call point shall be equipped with a self-holding device to maintain
the alarm condition until reset by an authorized person. The complete unit and the
push button shall be painted signal Red. The internal surface of the MS enclosure of
the box shall painted white colour. The external painting shall be of synthetic
enameled paint. Aluminium hammer shall be suspended on a hook fixed to the
external MS enclosure by means of a non-corrodible easy breaking of the glass
cover.

Manual alarm call point located on the outer walls of the building and/or exposed to
weather conditions shall be weather proof type and satisfying the requirement of
APB.

The manual call point shall be capable of being remotely tested from control panel.
IONIZATION TYPE SMOKE DETECTORS (ADDRESSABLE TYPE)

lonization smoke detectors shall respond to invisible and visible combustion gases.
lonization smoke detectors shall have an inherently stable sensor with built-in
automatic compensation for changes in ambient conditions. All electronic circuits
must be solid-state devices and virtually hermetically sealed to prevent their
operation from being impaired by dust, dirt or humidity. All circuitry must be
protected against usual electrical transients and electromagnetic interference.
Reversed polarity or faulty zone wiring shall not damage the detector. The detector
shall have no moving parts or components subject to wear. All radioactive parts of
the detector shall be safeguarded against tampering. The radioactive source shall
be fully gold plated. The response sensitivity of each detector shall be factory set. A
built-in barrier shall prevent entry of insects into the sensor. A built-in optional
integration circuit shall allow the suppression of bried deceptive phenomena. The
detector shall be designed for fast and simple laboratory cleaning.

The detector shall be inserted into or removed from the base by a simple push-twist
mechanism to facilitate exchange for cleaning and maintenance. The manufacturer
shall produce and provide test equipment allowing to test and exchange ionization
type smoke detectors upto 7m (23ft) above floor level. The detector shall connect to
the control unit via a fully supervised two-wire circuit.

The detector shall be capable of being remotely tested from control panel.
HEAT DETECTOR (ADDRESSABLE TYPE)

Heat detector shall be combined rate of rise and fixed temperature type. Heat
detectors shall consist of two independent thermistors, designed to automatically
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9.10

compensate virtually hermetically sealed to prevent their operation from being
impaired by dust, dirt of humidity. All circuitry must be protected against usual
electrical transients and protected against usual electrical transients and
electromagnetic interference. Reversed polarity or faulty electromagnetic
interference. Reversed polarity or faulty zone wiring shall not damage the detector.
The detector shall have no moving parts or components subject to wear. It shall be
possible to test the detector in the field. The response (activation) of a detector shall
be clearly visible from the outside by a flashing light of sufficient brightness. The e
detector shall be installed into the base by a simple push-twist mechanism to
facilitate exchange for cleaning and maintenance. The detector shall connect to the
control unit via a fully supervised two-wire circuit.

The manufacturer shall produce land provide test equipment allowing to test and
exchange rate-of riseffixed temperature hear detectors up to 7m (23ft) above floor
level.

The detector shall be capable of being remotely tested from control panel.

PLUG-IN BASES

The smoke & heat detectors shall fit into a common type of standard base.
Once a bases has been installed, it shall be possible to insert, remove and
exchange different types of detectors by a simple push-twist movement. The
standard base shall be equipped with crewels wiring terminals capable of
securing wire sizes upto formation and weakening of contact pressure. The
standard base shall be supplied with a sealing plate, preventing dirt, dust,
condensation or water from the conduit reaching the wire terminals or the
detector contact points. All standard bases shall be supplied with a
removable dust cover to protect the contact area during installation and
construction phase of the building. It must allow the check out and
certification of the zone wiring before insertion of any detectors. The standard
base shall feature a built-in mechanism, which allows mechanical locking of
as installed detector head, thus preventing unauthorized removal or
tempering while maintaining.

The detector contact points shall ke designed to retain the detector safely and to
ensure uninterrupted contact also when exposed to continuous severe vibration. All
electronic components of base and modules must be solid state and virtually
hermetically sealed to prevent their operation from being impaired by but, dirt or
humidity. All circuitry must be protected against usual electrical transients and
electromagnetic interference. Reversed polarity or faulty zone wiring shall not
damage the detector. The standard base shall allow snap-on insertion of an
(optional) electronic module, it shall be possible to turn a standard base part into an
individually addressable detector base with its own unique identification address at
the control unit. The standard base shall have a built in alarm indicator which is
repeatable by connecting a simple 2 core wire to the base. No changes in the zone
wiring shall e required to operate the additional alarm indicator. Removal and
insertion of dust covers or detectors shall be feasible by a simple push twist
movement, even if the locking device has been activates. Special base assemblies
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shall be available for use in air ducts and aspiration air-sampling system wherever
required.

Contractor is required to submit samples and get approved from HSCC Electrical

Engineer of all above mentioned items including Response Indicators, Hooters,
manual call points.
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10.00

10.01

d)
e)

f)

10.02

10.03

LIFT INSTALLATION

The scope of work shall cover design, supply delivery, installation, testing and
commissioning of passenger lifts/bed lifts. The scope of work shall also include the
following item of civil works.

Necessary scaffolding temporary barricade in the hoistway required during the
erection of the elevators.

Minor building work comprising of cutting holes and making good the car and
counterweight rail brackets, hall buttons and indicators including laying of sills in
position.

Steel items such as machine beams, bearing plates buffer support channels, sill
angles and fascia plates etc.

Suitable trap doors with steel chequered plate covers.
Providing and install a suitable vertical iron ladder for access to the pit.

Any other item required for successful completion and commissioning of lifts.
(including the hoisting beam in the machine room)

The work shall be done in accordance with regulations of any local code and
following ISI codes which govern the requirements of installations.

IS: 1860-1980 code of practice for installation, operation and maintenance of Electric
Passenger and Goods Lifts.

IS: 3534-1976 Outline dimensions of Electric Lifts.

IS: 4666-1980 Specifications for Electric passenger and Goods Elevators.

Indian Electricity Act 1910.

Indian Electricity Rules, 1956.

Delhi Lifts Rules, 1942.

SHOP DRAWINGS AND APPROVAL OF ELECTRICAL INSTALLATIONS :

The selected tenderer shall prepare a furnish shop drawings for approval by The
Client, such shop drawings shall be based on the Architectural drawings and
requirements laid down in specifications, local laws and regulations etc.

The detailed drawings shall be submitted within one month of placement of order.
The successful tenderer shall obtain the approval of electrical Inspector and other
local authorities as per requirements before submitting the drawings to Client/

Engineer. The contractor shall not proceed with in installation work till the drawings
are approved by the Engineer-in-Charge. Expenses incurred such as license fee etc.
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10.04

10.05

10.06

10.07

10.08

towards obtaining the approval of Electrical Inspector, local authority shall be
reimbursed to the contractor as per actual on production of documentary proof.

Approval of contractor's drawings shall not absolve the contractor of any of his
obligations to meet the requirements of specification under this contract

Five sets of completion drawings operation manual, maintenance manual, spare
parts details shall be submitted to the Client/ Engineer after completion of work.

GUARANTEE

The tenderer shall guarantee the equipment against all defects of materials and
workmanship for a period of one year from the date of commissioning of the
equipment as certified by the owner. Any defects arising during the guarantee period
shall be rectified and replaced by the tenderer, at his own expense, to the
satisfaction of the owner.

PERMITS, INSPECTION & LICENSE FEE

The contractor shall arrange all necessary local, provincial or national government
permit and shall make arrangements for inspection and tests required thereby.
Expenses to be borne by purchaser.

MAINTENANCE

After the completion of the installation and before handling over of each elevator by
the elevator contractor, maintenance service for the equipment furnished shall be
provided for a period of twelve (12) months. This service shall include regular
examination of the installation by trained employees, and shall include all necessary
adjustments, greasing oiling, cleaning supplies and genuine standard parts to keep
the equipment in proper operation, except any parts made necessary by misuse,
accident or neglect caused by other. Contractor shall provide 24 hours Emergency
local call back service facility and shall furnish full details of such facilities available.

POWER SUPPLY

The apparatus shall be designed to operate on 415 + 5% Volts, 3 Phase, 4 wires, 50
Hz A.C.. Supply for illumination signal equipment shall be 240 Volts + 5% single
phase 50Hz A.C..

ELECTRICAL WIRING

The necessary A.C. supply of 3 Phase, 415 Volts 50 HZ shall be made available in
the main control switch unit to be provided by the contractor in the machine room.
All the electrical works beyond the main supply switch shall be carried out by the
contractor i.e. supply and installations of panels for drive motors, switches and
control complete with wiring as per system requirement and approval of the
Engineer.

The wiring shall be carried out strictly in accordance with Indian Electricity Rules and
Indian code of Practice for Electrical Wiring Installation 1S-732-1963 System Voltage
not exceeding 650 V). For works not covered under any of the above wiring rules,
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the 13th edition of Electrical Engineers (Condense) shall apply. The cable and
conduits to be used shall be of suitable size and grade conforming to relevant IS
specification. Wiring for LT switchboard to the motor terminal shall be with heavy
duty 1.1 KV grade PVC insulated PVC sheathed, FRLS aluminium cable. All the
trailing cables used for control and safety device shall conform to IS: 4289-1967,
Specifications for lifts cables. The trailing cable circuits for controls, safety devices,
lighting and signaling shall be separate and distinct.

Power wiring between controller and main board to various landings shall be drawn
in suitable size heavy gauge conduit stove enameled/painted conforming to .S
specifications.

The Voltage and frequency of the supply shall be subjected to variations permissible
under Indian Electricity Acts and Rules.

10.09 PARTICULAR SPECIFICATIONS
10.09.1 TYPE : Bed Lifts/Passenger Lifts.
10.09.2 NO. OF ELEVATORS : As Per Bill of Quantities.
10.09.3 CAPACITY : As Per Bill of Quantities.
10.09.4 SPEED : As Per Bill of Quantities.
10.09.5 FLOORS SERVED/RISE As Per Bill of Quantities.
10.09.6 STOP : As Per Bill of Quantities.
10.09.7 OPENINGS : (All Openings on same side).
As Per Bill of Quantities.
10.09.8 OPERATION : Duplex/Simplex Collective as per BOQ.
10.09.9 CAR FRAME:

The car frame, which supports the car platform and enclosures, shall be made of
structural steel and equipped with suitable guides and a car safety device mounted
underneath the car platform. The hoist ropes shall include adjustable self/ aligning
hinges. Walls of lift enclosure shall have a fire rating of two hours.

The car shall be so mounted on the frame that vibration and noise transmitted to the
passenger is minimized.

10.09.10 CAR SAFETY AND GOVERNER :
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Suitable car safety to stop the car whenever excessive descending speed is attained
shall be operated by a centrifugal speed governor connected to the governor through
a continuous steel rope.

The governor shall be provided with self tensioning device to keep governor rope in
proper tension even after rope stretch. Suitable means shall be supplied to cut off
power from the motor and apply the brake on application of the safety.

10.09.11 COUNTER BALANCE :

A Suitable guided structural steel frame with appropriate filler weights of cast iron
shall be furnished to promote smooth and economic operation.

10.09.12 TERMINAL AND FINAL LIMITS :

Terminal limit switches shall be provided to slow down and stop the car automatically
at the terminal landings within permissible over travel and final limit switches shall be
provided to automatically cut off the power and apply the brake, should the car travel
beyond the permissible over travel. They shall act independently of the operating
devices and buffers.

10.09.13 TERMINAL BUFFERS

Heavy duty spring buffers shall be installed as a means of stopping the car and
counterweight at the extreme limits of travel. Buffers in the pit shall be mounted on
steel channels which shall extend between both the car and counterweight rails.

10.09.14 CONTROLLER :

A Controller shall be provided to control starting stopping and speed of the elevator
motor and also be automatically able to apply the brake if any of the safety devices
operate or if power fails from any cause. In case of power failure and again restore of
power the lift shall land to next floor and shall not go to basement/lowest level.
Suitable software/hardware or rescue device shall be provided.

10.09.15 REVERSE PHASE RELAY :

A reverse phase relay shall be provided on the controller which is designed to protect
the lift equipment against phase reversal and phase failure.

10.09.16 GUIDES :

Machined steel tee guides shall be furnished for the car and counterweight. The
guide rails should be of steel solid and shall have tongued and grooved joints.
Sliding clips shall be used for fastening the guides to allow building settlement
without distorting the guide rails. To keep down the noise level and to reduce wear
and tear of the sections, only Nylon Ribs shall be used in the guide shoes, after
smoothening of the rails. The flanges shall be machined for the fish plate mounting
such that rail alignment at joints almost remain constant.

10.09.17 FOUNDATIONS :
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The machine shall be placed directly above the hoistway upon the machine room
slab provided by the Owner.

10.09.18 ROPES :

The elevator shall be provided with traction steel ropes. Steel wire rope having a
tensile strength of not less that 12.5 Ton/cm2 of good flexibility shall be used for lift.
The lift rope shall conform to IS: 2365-1963.

10.09.19 MACHINE :

The machine shall be of the single wrap traction type and shall include a motor,
electromechanical brake, steel worm, bronze gear, steel sheave shaft and Farrow-
Molybdenum sheave all compactly mounted on a single base or bed plate. The worm
shaft shall be provided with ball bearings to take the end trust and roller bearings
shall be furnished for the sheave shaft to ensure alignment and ling bearing life. The
driving sheave shall be grooves to ensure sufficient traction and minimize rope wear.
Shall be provided for all bearings and the worm gear.

10.09.20 BRAKE :

The direct current brake shall be spring applied and electrically released and
designed to provide smooth stop under variable loads. The brake should be capable
of operation automatically by various safety devices, current failure, and by normal
stopping of car. It should be possible to release the brake manually, such releases
brake manually, such releases requiring the permanent application of manual force
so as to move the lift car in short sties. For this purpose one set of brake release
equipment shall be supplied.

10.09.21 MOTOR :

The motor shall be suited to the service proposed and arranged for adequate
lubrication. The motor shall be class F insulation and one (1) hour rated squirrel
cage induction type having high starting torque. It shall also be provided with
Thermisters embedded in the stator windings for the highest degree of thermal motor
protection.

10. 09. 22 CONTROL

The control shall be variable voltage variable frequency A.C. variable voltage, closed
loop control system using solid state devices and electronic speed pattern generator
to command the motor from a velocity transducer and load compensation circuits for
a comfortable ride.

In Normal operation, the electromagnetic brake shall only be applied when the lift
has come to a complete standstill. The brake shall only be meant for holding the lift
in position at every landing, providing stopping without any jerking effect.

Each controller cabinet containing memory equipment shall be properly shielded
from the pollution.
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MICROPROCESSOR

The control shall employ a microprocessor working on a program such that precision
leveling and highly efficient handling of passengers for least possible waiting and
reduced travel time is ensured. The microprocessor system should be designed to
accept programming with minimum downtime. It should be able to monitor the state
of input calls (such as car calls from COP and hall calls from hall fixtures) and output
commands such as starting, decelerating and stopping the elevator. It should be able
to generate floor location data, thereby, providing a reference position to establish
the safety zones for door opening and closing, and also to initiate leveling slowdown.

10.09.23 DUPLEX COLLECTIVE OPERATION

The operation shall be duplex collective with/without attendant for each elevator and
shall consist of the following:-

IN THE CAR

There shall be furnished a flush type attractively finished stainless steel panel which
contains a series of luminous buttons numbered to correspond to the landings
served, an emergency stop switch and an emergency call button connected to a
bell which serves as an emergency signal.

AT HOISTWAY LANDINGS

There shall be provided an UP luminous push button and a DOWN luminous push
button at each intermediate landing and a single button at the terminal landings.

The car shall not start unless the door is in the closed position and all hoistway doors
are closed in the locked position.

If the car is idle and one or more car or landing buttons above the landing at which
the car is standing are pressed, the car shall start in the UP direction and proceed to
the highest landing for which any button is pressed and stops at intermediate landing
for which a car button or up landing button is pressed sufficiently in advance of the
car's arrival at such landings to permit these stops to be made. After each stop, the
car shall proceed in the UP direction until it reaches the highest landing for which a
call is registered. The car shall not stop on the UP trip at any landing in response to
a DOWN call.

Similarly, if the car is idle and one or more car or landing buttons below the landing
at which the car is standing are pressed, the car shall start in the DOWN direction,
proceed to the lowest landing for which any button is pressed and stop at each
intermediate landing for which a car button is pressed.

When the car is idle and a button for a landing above the car and a landing below the

car are pressed, the car shall start towards the landing corresponding to the button
pressed first. The call registered for the landing in the opposite direction from the car

HSCC-100_bed_NRHM_Chattisgarah SPEC Page E-51



shall be answered after the car has responded to the farthest call in the direction
established by the button pressed first.

A time relay shall hold the car for an adjustable interval of few seconds at the
landings at which stops are made to enable passengers to enter or leave the car.

OPERATION WITH AN ATTENDANT

The regular car operating panel shall include buttons, switches, etc. for the
collective-automatic control and shall also include.

A two-position key-operated switch marked to indicate ATT (attendant operation)
A buzzer: UP and DOWN direction light jewels and A non-stop button.
A car operating panel shall also include an UP and DOWN button.

When the key-switch is in the position of WITH ATTENDANT, the direction light and
buzzer shall become operative and the UP and DOWN direction button in the
regular car operating panel shall be made effective for the attendant operation.

When an attendant operation, the car and hoistway doors shall open automatically at
each stop but the closing of the doors shall be subject to the UP or DOWN
direction buttons. As a visual signal to the attendant, the UP and DOWN direction
jewel shall illuminate upon registration of either car or landing calls to indicate the
direction of the travel of the car. The attendant shall operate the elevator normally in
the direction indicated by the direction jewel but, if desired, opposite direction travel
may be realized by pressure of a car button for a landing in that direction from the
car.

The pressure of a direction button shall cause the doors to close and the car to start
in the direction desired, provided a call is registered for that direction. If pressure of
the direction button is released before the car starts, the doors will re-open and car
shall not travel. It shall so arrange the pressure on direction button can be released,
once the car has started.

Continuous pressure of the nonstop button shall cause the car to by-pass all landing
calls and respond only to registered car calls.

10. 09. 24 CAR ENCLOSURES :

The car enclosures shall be of sheet steel and shall be of an elegant design
comprising of the following :

a) Suspended ceiling with light diffuser Perspex ceiling and fluorescent light.

b) Concealed pressure fan with grille in suspended ceiling. The lift shall have
sensor so that the fan is operation only when if there is at least one person
inside the lift.
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C) Ceiling steel painted white.

d) Complete stainless steel car enclosure in plain finish for passenger and Bed
Lifts

a) PVC flooring (with 3mm thick tiles of approved shade) for Bed Lifts
b) Mirror on one face (front face when we enter the car)

10.09.25 CAR DOOR

10. 09.

10. 09.

b)

The car entrance shall be provided with stainless steel sliding doors in plain finish
giving a clear opening of 1200mm wide by 2000mm high for bed lift. The lift car
door shall have a fire resistance rating of one hour.

26 HOISTWAY DOORS :

At each landing, a center/ telescopic opening , stainless steel sliding door in plain
finish giving a clear opening as per CPWD general specifications for electrical works
—Part-lll — Lifts & Escalators, shall be provided. The hoist way doors shall have a
fire resistance rating of one hour.

27 SIGNAL AND OPERATIVE FIXTURES :

The following signal and operative fixtures shall be provided for each lift in stainless
steel face plates except in fireman's switch which shall have a glass face plate.

CAR OPERATING PANEL

There shall be one (1) No. panel in car, with hinged stainless steel face plate and
shall comprise illuminated floor buttons, door open and emergency stop controls
emergency call buttons, door open and emergency stop controls emergency call
button, two position key operated switch, a Buzzer, UP and DOWN drection light
panels, a non stop button, and an integral interphone. The jewels and accentuator
shall be of modular construction, face plate mounted, rewired using snap on lugs.

HALL BUTTONS AND HALL POSITION INDICATOR

There shall be provided combined signal fixture (one riser) of compact design and of
attractive hairline stainless steel face plate at the elevator entrance on each floor
which for terminal landings shall have a single luminous push button and for
intermediate landings shall have an UP luminous push button and a DOWN luminous
push button. The jewels shall be of modular construction mounted on a stainless
steel face plate. Whenever a button is pressed, the jewel shall light up to indicate
registration of the call and shall remain enlighted till the car arrives.

CAR POSITION INDICATOR IN CAR
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d)

f)

g9)

10. 09.

This shall be of compact design and of attractive hairline finish stainless steel face
plate with easy to read digital display of the floors, indicating through which floor the
elevator is passing or on which floor the elevator is stopped. This shall also
incorporate illuminated arrows showing the direction of travel.

BATTERY OPERATED ALARM BELL AND EMERGENCY LIGHT

A solid state siren type alarm unit operated by 2 Nos. 9 volt rechargeable Nickel
Cadmium batteries shall be provided which shall give a waxing and waning siren
when alarm bell in the car is pressed momentarily.

An emergency light unit using a 9 volt dry battery power pack and incandescent lamp
with stainless steel face plate shall be provided inside the car which shall operate
automatically in the case of power failure.

OVERLOAD WARNING

Overload warning radars with audio-visual indication (visual indication shall show
OVERLOADED) with stainless steel face plate shall be installed in the elevator car,
so that when there is overload in the car the sign shall light up a flash indicating
OVERLOADED and a buzzer shall operate during this period and the doors shall
remain open unit the overload is removed.

FIREMAN'S SWITCH

A toggle switch covered by a glass cover shall be provided on the ground floor for
each elevator which shall permit a fireman to call the elevator to the ground floor by
canceling all car and landing calls. The elevator shall then stop at the ground floor
with the door open to permit the fireman to have exclusive use of the elevator without
any interference from the landing calls.

INTERPHONE

Interphone shall have one master unit in each machine room, one master unit on the
ground floor for each 1 (outside hoistway) and one slave unit in each elevator car.

28 ELECTRIC DOOR OPERATOR FOR CAR DOOR AND HOISTWAY DOOR :
An electric door operator for opening and closing the car door shall b e provided. The
opening of a car and hoistway doors shall be such that the doors shall start opening
meant for so that by the time the elevator stops completely, the elevator and
hoistway doors shall be fully open.

The equipment shall consist of a machine on the elevator car operating the car door
when the car is stopping at a landing.

The car door and hoistway door shall be mechanically connected and shall move
simultaneously in opening and closing.

The car and hoistway doors shall be power opened and closed and shall be checked
in opening and closing with an oil cushioning mechanism built into the gear unit.

HSCC-100_bed_NRHM_Chattisgarah SPEC Page E-54



Each hoistway door shall be provided with an interlock which will prevent movement
of the car away from the landing unit.

The doors are closed in the closed position as defined in the ISI codes.

An electric contact for the car door shall be provided which shall prevent car
movement from the landing unless the door is in the closed position as defined in the
ISI codes. The locking arrangement shall be so designed that the electrical circuit
cannot be completed unless the doors are in the closed position and mechanical
latching is effected.

Necessary switches shall be provided in the elevator machine room to control the
operation of the doors.

The car and hoistway, doors shall open automatically as the car is stopping at a
landing. The closing of the car and hoistway door must occur before the car can be
started. Doors can be stopped and reversed during their closing motion.

10. 09.29 DOOR HANGER AND TRACKS :

For the car and each landing door, sheave type two point suspension hangers
complete with tracks shall be provided. Means shall be provided to prevent the door
from jumping off the track and for vertical and literal adjustment of doors.

Sheaves and rollers shall be of steel and shall include shielded ball bearing to retain
grease lubrication. Adjustable ball bearings rollers shall be provided to take the
upward thrust of the doors. Tracks shall be of suitable steel section with smooth
surface. The locking of the two leaf parting type doors should be positive.

10. 09.30 SAFETY SHOE :

A safety shoe (one on each door panel) shall extent to the full height of and project
beyond the front edge of the car door.

Should this shoe touch a person or an object while the car door is closing, the car
and hoistway doors shall return to the open position. The doors shall remain open
until the expiration of a pre-determined interval and then close automatically.
10.09.31 LANDING ENTRANCE MATERIAL'S :
These shall consist of headers, extruded aluminium sills and strut angles.
10.09.32 WIRING :
Complete wiring in the equipment.

10.09.33 AUTOMATIC RESCUE DEVICE :

Automatic Rescue Device to be provided for all the lifts with battery backup so that it
can land to the nearest level in case of power failure. Automatic Rescue Device shall
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have suitable battery backup so that it can operate minimum 20 times in 8 hours
duration.
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10.00 LT CABLES

10.1

10.2

10.3

104

10.5

10.6

GENERAL

L.T. Cables shdl be supplied, ingpected, laid tested and commissoned in accordance
with drawings, gpecifications, relevant Indian Standards specifications and cable
manufacturer's indructions.  The cable shdl be deivered a dte in origind drums
with manufecturer's name clearly written on the drums. The recommendations of the
cable manufacturer with regard to jointing and seding shall be drictly followed.

MATERIAL

The L.T. power cable shdl be PVC insulated PVC sheathed type aduminium
conductor armoured cable and L.T. control cable shdl be PVC insulated PVC
sheathed type copper conductor unarmoured cable conforming to IS: 1554: 1988
(Part-1) with up to date amendments.

INSTALLATION OF CABLES

Cables shdl be lad directly in ground, pipes, masonary ducts, on cable tray, surface
of wal/celing etc. as indicated on drawings and/or as per the direction of HSCC
Electricd Engineer. Cable laying shal be carried out as per CPWD specifications.

INSPECTION
All cables shal be ingpected at Ste and checked for any damage during trangt.

JOINTSIN CABLES

The Contractor shall take care to see that the cables recelved at Site are gpportioned
to various locations in such a manner as to ensure maximum utilisation and avoiding
of cable joints. This gpportioning shdl be got gpproved from Engineer-in-Charge
before the cables are cut to lengths.

LAYING CABLES IN GROUND

Cables shdl be lad by skilled experienced workmen, usng adequate rollers to
minimize dretching of the cables. The cable drums shdl be placed on jacks before
unwinding the cable. With great care it shdl be unrolled on over wooden rollers
placed in trenches a intervas not exceeding 2 metre. Cables shdl be laid at depth of
0.75 metres below ground leve for LT Cables and 1 metre below ground level for
HT cable. A cushion of sad totd of 250mm shall be provided both above and beow
the cable, joint boxes and other accessories. Cable shdl not be lad in the same
trench or dong sde a water main.

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

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

Cable route marker shdl be provided as per CPWD specifications. Cost of cable
route markers is deemed to be included in the cost of cables/cable laying.

PROTECTION OF CABLES

The cables shall be protected by bricks lad on the top layer of the sand for the full
length of underground cable. Where more than one cable is laid in the same trench,
the bricks shdl cover dl the cables and shdl project a minimum of approximately
80mm on ether sde of the cables. Cable under road crossings and any other places
subject to heavy traffic shal be protected by running them through Hume PFipes of
auitable size. Pipes for cable crossing the road shdl be lad at a depth of 2000 mm.

EXCAVATION & BACK FILL

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

The Contractor shall restore dl surfaces, road ways, sde walks, curbs, wal or the
works cut by excavation to their origind condition to the satisfaction of the
Enginear-in -Charge.

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

Cable sdl be lad on peaforated M.S. Cable tray/ladders. Cables shdl be properly
dressed before cable ties/clamps are fixed. Wherever cable tray is not proposed,
cables shdl be fixed on surface of wdl or caling dab by suitéble MS
clamps/saddies. Care shdl be taken to avoid crossing of cable.

CABLES ON HANGERS OR RACKS

The Contractor shal provide and indal al iron hangers racks or lacks with die cast
cets with al fixings, rag bolts or girder damps or other specidig fixing as
required.

Where hangers or racks are to be fixed to wdl sdes, celing and other concrete

sructures, the Contractor shal be responsble for cutting away, fixing and grouting
in rag bolts and making good.
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The hangers or racks shdl be designed to leave at least 25mm clearance between the
cables and the face to which it is fixed. Multiple hangers shdl have two or more
fixing holes All cables shdl be saddled a not more than 150mm centres. These
shdl be designed to keep provision of some spare capacity for future development.

CABLES TAGS

Cable tags shdl be made out of 2mm thick duminium sheets, each tag 21/2 inch in
dia with one hole of 25mm dia, 6mm below the periphery. Cable designations are
to be punched with letter/number punches and the tags are to be tied ingde the
pands beyond the glanding as wel as below the glands a cable entries. Tray tags
ae to be tieda al bends. On draight lengths, tags shdl be provided at every 5
metres.

10.7 TESTING OF CABLES
Prior to ingdlation burying of cables, following tests shdl be caried out. Insulation
test between phases, phase & neutra, phase & earth for each length of cable.

a. Before laying.
b. After laying.
C. After jointing.

Along with the test as prescribed in IS Code, cross sectiond area shdl dso be
checked.

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

a.  Insulation Resstance Test (Sectiond and overdl).

b. Continuity Resstance Tedt.

c. Eath Tes.

All tegs dhdl be caried out in accordance with relevant Indian Standard code of
practice and Indian Electricity Rules  The Contractor shal provide necessary
ingruments, equipments and labour for conducting the above tests & shdl bear dl
expenses of conducting such tests.
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11.00

11.01

11.2

11.3

114

115

116

11.7

CABLE TRAY
Ladder Type Cable Tray

Ladder type cable tray shdl be fabricated out of double bended channel section
longitudind members with single bended channd section rungs of cross members
welded to the base of the longitudind members a a centre to centre spacing of
250 mm. The channed sections shdl be supplied in convenient lengths and
assembled at Ste to the desired lengths. These may be gavanised or painted to the
desired lengths.

Perforated Type Cable Tray

The cable tray shal be fabricated out of dotted/perforated M.S. Sheet as channd
section sngle or double bended. The channd section shdl be supplied in
convenient length and assembled at Ste to the desired lengths. These shdl be
gavanised or painted as specified. Alternatively, where specified, the cable tray
may be fdoricated by two angle irons of 50mm x 50mm x 6mm as two
longitudind members, with cross-bracings between them by 50mm x 5mm flais
welded/bolted to the angles a 1 m spacing. 2mm thick MS perforated sheet shall
be suitably welded/bolted to the base as well as on the two sides.

Typicdly, the dimensons, fabrication detals etc. are shown in CPWD Generd
Specification for Electricad Works - Part [l -Externa, 1994.

The jointing between the sections shdl be made with coupler plates of the same
materid and thickness as the channe section. Two coupler plates, each of
minimum 200mm length, shdl be bolted on each of the two sdes of the channd
section with 8mm dia round headed bolts, nuts and washers. In order to mantain
proper earth continuity bond, the paint on the contact surfaces between the
coupler plates and cable tray shal be scrgped and removed before the
ingtalation.

The maximum permissble uniformly digributed load for various sSzes of cables
trays and for different supported span are as per CPWD Generd Specification of
Electrica Work Part 11 -1994. The szes shal be specified consdering the same.

The width of the cable tray shal be chosen so as to accommodate dl the cable in
one tier, plus 30 to 50% additiond width for future expanson. This additiona
width shdl be minimum 100mm. The overdl width of one cable tray shdl be
limited to 800mm.

Factory fabricated bends, reducers, teg/cross junctions, etc. shall be provided as
per good engineering practice. (Detalls are typicdly shown in figure 3 of CPWD
Generd Specification of Electricd Work Pat 1l -1994). The radius of bend,
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junctions etc. shdl not be less than the minimum permissble radius of bending of
the largest size of cable to be carried by the cable tray.

11.8 The cable tray shdl be suspended from the ceiling dab with the help of 10mm dia
MS rounds or 25mm x 5mm flats a specified spacing as per CPWD Generd
Specification of Electricd Work Part 11 -1994. Hat type suspenders may be used
for channds upto 450mm width bolted to cable trays. Round suspenders shdl be
threaded and bolted to the cable trays or to independent support angles 50mm x
50mm x 5mm at the bottom end as specified. These shdl be grouted to the celing
dab a the other end through an effective means, as approved by the
PMC/Consultant to take the weight of the cable tray with the cables.

119 The entire tray (except in the case of gadvanised type) and the suspenders shdll
be painted with two coats of red oxide primer paint after removing the dirt and
rus, and finished with two coats of gpray pant of agpproved make synthetic
ename paint.

11.10 The cable tray shdl be bonded to the earth Termind of the switch bonds at both
ends.

11.11 The cable trays shdl be measured on unit length basis, dong the center line of the

cable tray, including bends, reducers, tees, cross-joints, etc, and pad for
accordingly.
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12.00

12.01

12.02

12.03

12.04

12.05

EARTHING

GENERAL

All the non-current metal parts of eectrical ingtdlation shal be earthed properly. All
metal conduits trunking, switchgear, distribution boards, switch boxes, outlet boxes,
and al other parts made of metd shall be bonded together and connected by means of
goecified earthing conductors to an efficient eathing sysem. Earthing work shdl
conform to CPWD Gened Specifications for Eathing work shdl conform to
Interna) -1994 and Indian Electricity Rules 1956 amended up to date and in the
regulations of the locd Electricity Supply Authority.

EARTHING CONDUCTOR

Eath continuity conductor dong with submain wiring from Marn/Sub Didribution
boards to various digtribution boards shal be of copper. Earth continuity conductor
from digtribution board onward up to outlet point shal aso be of bare copper. Earth
continuity conductor connecting Main & Sub Didribution boards to earth eectrode
shdl be with gdvanised MS drip.

SIZING OF EARTHING CONDUCTOR

Single phase didribution board shdl have one earth continuity conductor while three
phase didribution board shdl be provided with two earth continuity conductors.
Eathing of man switch boad and sub switch boards shdl be earthed with two
independent earth dectrodes or as indicated edsewhere. Earth conductor laid in
ground shal be protected for mechanicd injury & corroson by providing Gl pipe.

Gl pipe shdl be of medium dass 40mm dia and 45 metre in length. Galvanisng of
the pipe shal conform to relevant Indian Standards. Gl pipe dectrode shdl be cut
tapered a the bottom and provided with holes of 12mm dia drilled not less than
7.5cm from each other upto 2 meire of length from bottom. The eectrode shdl be
buried in the ground verticad with its top not less than 20cm below ground leve as per
detal enclosed. Earth eectrode shdl not be dtuated less than 2metres from the
building. The location of the earth eectrode will be such that the soil has ressonable
chance of remaining moist as far as possble. Masonry chamber of sze 300 x 300 X
300mm shdl be provided with water funnel arrangement a cast iron or MS frame &
cover having locking arrangement at the top.

PLATE EARTH ELECTRODE

Earthing shal be provided with either GI plate eectrode or copper plate eectrode of
following minimum dimensons.

i. Gl Plate Electrode : 600mm x600mm x 6mm thick
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12.06

12.07

i. Copper Plate Electrode : 600mm x 600mm x 3mm thick

The dectrode shdl be buried in ground with its faces verticd and not less than 3
metres below ground level. 20mm dia medium cdass Gl pipe shadl be provided ad
attached to the dectrode. A funnd with mesh shdl be provided on the top of this pipe
for watering and earth eectrode. Earth dectrode the watering funne attachment shall
be housed in masonry enclosure of not less than 300 x 300 x 300mm deep. A cash
iron or MS frame with cover having locking arrangement shdl be provided a top of
metres from the building. Care shal be taken that the excavation for earth eectrode
may not affect the column footing or foundation of the building. In such cases
electrode may be further away from the building.

ARTIFICIAL TREATMENT OF SOIL

If the earth resstance is too high and the multiple dectrode earthing does not give
adequate low resgance to earth, then the soil resistivity immediately surrounding the
eath dectrodes shdl be reduced by addition of sodium chloride cacium chloride,
sodium carbonates copper sulphate, sdt and soft coke or charcod in suitable
proportions.

RESISTANCE TO EARTH

The resgtance of earthing system shdl not exceed 5 ohm.
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13.00

13.01

13.02

13.03

13.04

13.05

13.06

SAFETY EQUIPMENTS
DANGER NOTICES

Danger naotices shdl be affixed permanently in a congpicuous podtion in Hindi or
English and the locd language of the didrict with sgn of skull and bones a every
overhead lines, transformer, dectrical equipments motors, etc.

FIRST AID BOX
Standard first ad box with al standard contents shall be supplied.
FIRE BUCKETS

The fire bucket unit shal condst of our gavanised iron baskets, which shdl be with
round bottom, and of 13 liters capecity. They shdl be filled with dry sand.
Arrangement shal be made to hang them on Gl pipe stand comprisng of a least 2
vertical and one horizontd members of 50 mm Gl pipe. The stands shdl have hooks
and locking chain arangement. The buckets and stand shal be painted with epoxy
red paint.

FIRE EXTINGUISHER

Foan type Fire extinguishers of 9 Kg. capacity and Dry Chemicd type Fire
Extinguishers of 10 Kg capacity shdl be of goproved make. It shdl be filled with
cabon tetrachloride. It dhdl have horns  Extinguishers shdl be fixed on
wallg/columns with necessary clamps made out of 50 mm x 6mm MS flat and coated
bolts and nuts grouted in wall/column.

RUBBER MAT

Corrugated rubber insulating meaiting shal be provided in front of dl power & motor
control centers, push button station and distribution board in the dectrica rooms. The
width of matting shal be one meter. It shal be as IS mark.

INSTRUCTION CHART

Printed indruction chart both in English and Hindi and duly framed with front glass,
prescribing trestment to be given to persons having Electric shock, shal be supplied.
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140 DIESEL GENERATOR SETS

141

INTENT OF SPECIFICATION

14.1.1 This gpecification covers the dedgn, manufacture, assembly, packing, dispatch,
trangportation supply, erection, testing, commissoning, performance and guarantee
testing of Diesel Gen-Sets with Acoustic Enclosure, complete in dl respects with dl
equipment, fitting and accessories for efficient and trouble free operation as specified
here under.

14.2

1421

SCOPE OF WORK:

Scope of Supply & Services:

Generd Scope of work shdl include, supply, erection, testing and commissoning of
the following:

a)

b)

o)
h)

Diesdl engine complete with al accessories, an Alternator directly coupled to the
engine through flexiblerigid coupling complete with al accessories for darting,
regulation and control, including base frame eic. interconnecting piping and
accessories, power and control cable glands and lugs.

Diesdl Locd/Remote control panel including cables between bidders loca
equipment and specid cables if any.

Equipment necessary for engine cooling system, radiators, pumps, vaves, inter
connecting pipes etc.

Equipment necessary for fud doring and didribution, day oil tank (990 Lt.),
pipings, pumps, vaves, levd indicators etc.

Flexible connections and resdentid type slencer of exhaust system, including
thermd lagging.

Batteries with iron battery stand and baitery charging equipment, including their
connections as necessary adong with tools & accessories for battery maintenance.

Anti Vibration Mountings €tc.

Preparing dl related shop drawings for gpprova from dlient/consultant and
satutory bodies.

Obtaning goproval of the inddlaion of Diesd Gererators by the Electricd
Inspectorate and Pollution Control bodies and any other statutory bodies.
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14.2.2

14.3.2

14.3.3

14.3.4

14.35

14.4

1441

j) Minor civil works like chasing, grouting etc. for execution of jobs.

k) Carying out performance and guarantee test a dte avalable load but not more
than the capacity of D.G. Set.

[) Acoustic enclosure as per CPCB norms and type approved.
Specific Exclusions:

Following items of works ae excluded from the scope of works under this
specification:

a) All civil works rdating to DG foundation etc.

b) All cables between contractors and owners equipment other than specid cables
externad to the equipment.

The ingdlation work shdl conform to Indian Electricity act and Indian Electricity
Rules as amended up to the date of instalation

The fud oil inddlation shdl meet dl dautory requirements of Govt. of India as
amended up to the dae of ingdlation. Any gpprova required from datutory
authorities shal be obtained by the Contractor. Nothing in this specification shal be
congtrued to relieve the contractor of these responsihilities.

Equipment conforming to any other Nationd/Internationd Standard which ensures
equa or better quality may be accepted. In such case the bidder shal furnish copies of
the standards in English dong with his bid and dhdl dealy bring out the dient
features of comparison with corresponding listed standards.

The equipment furnished under this specification has to operate in a tropicd climate
and shdl be given tropicd and fungicida treatment as per relevant specification

Period of Operation/Duty Cycle:

The sets are intended to supply power only during an emergency for essentid services
and may be idle for long periods except for periodic routine tests once in a week.
When there is a totd falure of man power supply, the sets shdl be required to
operate continuoudy a full load for a period which a times may exceed even 24
hours.

ENGINE:

Type:
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14.4.2

14.4.3

1444

The diesd engine shdl be of dationary type four sroketwo stroke with vertica in
line or (V) type cylinder arrangement, Turbo-charged, cooled with radiators.

Rating:

a) Prime power BHP rating of the engine shal be such that the DG set deliver the
goecified net eectricd output while supplying power/driving dl dectricd and
mechanical auxiliaries connected to dternator terminds and engine shaft a
specified site conditions and ambient temperature of 50°C. The bidder shall
submit the deration caculations if the engine is not designed for 50deg C. ambient
temperature.

b) It shdl dso be capable of satisfactorily driving the dternator at 10% over load a
the rated speed for one hour in any period of 12 hours of continuous running.

The bidder shall have to furnish copy of deration chart from the original manual
of the engine manufacturer and supporting calculations to arrive at diesdl engine
rating.

Speed and Vibration Levels:

a) Speed sndl be 1500 revolutions per minute. Speed governor/over Speed
protection shal be provided.

At due running conditions, speed shdl be dabilized a plus or minus 2% nomind
peed, regardless of load. At trandent condition, engine speed shdl vary not more
than 10% plus or minus. Governor class shdl be Al (4% drop) for normd
goplication unless otherwise specified.

b) The engine vibration level shdl not exceed 100 microns.

Lubrications:

a) The engine shdl have a dosad cycle forced & splash lubricating system with
pogtive oil pressure and a crank chamber for collection/storage of the lubricating

oil during circulation.

b) A lubricating ail filter shdl be provided for operation under normd conditions for
a period of 300 hours without the necessity of its replacement or cleaning.

c) In case lubricating oil coolers are required it sl be supplied as an integra part
of the Diesd Generator Set.

d) Necessry temperature and pressure gauges and other insruments shal be
supplied and fitted on the lubrication system.
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14.4.5

14.4.6

14.4.7

14.4.8

14.4.9

€) A lubricating ail level dipstick suitably graduated shdl be provided and located in
the accessible postion.

Fuel System:

a) The engine shdl be capable of running on dl types of diesd fud oil normdly
avalable in India

b) The fud consumption of the engine at full, three quarters and hdf of its rated
power output shall be indicated by the Contractor in the bid.

c) A fud sarvice tank of 990 litres capacity with each D.G. Set shdl be provided on
a guitebly fabricated ded plaform. The tank shdl be complete with leve
indicator marked in litres, filling inlet with removable screen, an outlet, a drain
plug, an ar vent and necessxy piping. The fud tank shdl be panted with oil
resstant paint. All pipe joints should be brazed/welded.

Air Intake System:

The diesd engine shdl be provided with specid dry type ar filters having low
resgance to ar passage, high dust retaning efficdency and provison for easy
cleaning. Filters shdl be auitable for achieving satidfactory engine operation and
ensuring the engine life under tropicd humid conditions, with sulphur dioxide fumes,
abrasve dust and cod particles of 5 to 100 microns present in the atmosphere. The
minimum efficiency of filters shal be 90% down to 5 micron Size.

Cooling:

The diesd engine should be water cooled with radiator heet exchanger system. The
cooling sysem should include temperature gauge with high temp., damtrip
corrosion resistor etc.

Engine Governor:

The governor shdl be Electronic 1SO-Chronous type to maintain zero speed rate or
regulation and shdl be Al type as per BS:5514 in order to take care of heavy motor
darting. It shdl have
necessary characteridics to maintan the speed subgtantidly congant even with
sudden varidion in load. However, a tripping shal be provided if speed exceeds
maximum permissble limit. The governor shdl be suitable for operation without
externa power supply.

Turbo Charger:
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It shdl be of a robust condruction, suitable of being driven by engine exhaugt having
a common sheft for the turbine and blower. It shal draw ar from filter of adequate
capacity to suit the requirements of the engine.

14.4.10Quietness of Operation:

a)
b)

c)

The engine shdl be designed to achieve maximum quietness of operation.

Efficient resdentid dSlencer shdl be provided as per engine manufacturer’s
gpproved make only for the exhaust.

Noise levd of the set shal not exceed 115-120dbA at one meter disance of the
engine.

14.4.11Engine Starting:

a)

b)

Engine dating shdl be by dectric dating motor complete  with
manud/automatic  darting arangement. The doater motor shdl conform to
1S4722 and shdl be of adequate power for its duty and be of inertia or pre-
engaged type. The pinion shdl pogtively disengage when the engine starts up or
when the motor is de-energized. The engine cranking shal be only from the pand
both for AMF & DG sats (Manud) and any engine starting devices etc. that are
given as origind fitment on the engine by engine manufecturers shdl be dther
removed or padlocking arangement given for this so that dl normad dart/stop
operations could be done only from pane whether the set is AMF or manud.

The engine wiring shdl be appropriatdly modified, ferruled to totaly match with
schematic drawings of the pand.

Time for Run-up to Speed:

From the initid operation of the darting device, the engine shdl dart, run up to
normad speed and be capable of accepting 60% of full load within a maximum
time of 20 seconds, and full load within a further 20 second.

14.4.12 Starter Battery:

a)

b)

The battery shal conform to the requirement of 1S:1651. Starting battery each of
12 V, heavy duty high performance gpproved make/qudity shal be provided to
endble cank & dat the engine even in coldwinter morning conditions.
Typelvoltage/AH capacity of same on 20 hour rated discharge period shal be
indicated in the offer. The battery set shdl be capable of peforming at least (5)
five norma garts without recharging.

The battery shdl be provided with good quality teskwood stand painted with aid
proof black paint with min 3mm thick rubber mat below the batter.
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<)

d)

€)

)

Batteries shdl be of load container type only and not with PVC moulded sedled
container 0 tha each individud cdls ae avaladle for individud monitoring
during its life span. Each cdl shdl be provided with eectrolyte filling cap with
level floats for easy monitoring of dectrolytic leve.

The battery shdl be provided with 2 Nos. cables, minimum 1.5m long heavy duty
rubber/PVC insulated cabling with brazed tinned lug a one end and with brazed
tinned brass termind lug a battery end - for connecting batteries to cranking
gystem - with 0.25 m long inter battery connecting cable.

The lugs shdl be clearly stamped (+) or () and positive cable aso red deeved for
easy identification.

The batteries Set shdl be supplied fully filled and first charged ready to use.

14.4.13 Battery Charging System:

a)

b)

d)

Float rate charging and quick rate charging sysem shdl be provided a the
generator pane with appropriate bridge charger system, LC network, rate selector
switch and generoudy rated charging transformer and slicon one rectifier bridge,
50 that the cranking battery system can be kept fully charged a al times from
E.B. supply network with quick charging rate limited to 0.8 times rated discharge
current with provison in control tranformer and S rectifier present to engble
boost charging the battery a 2 times rated discharge current in case of
emergencies. To this and in the mode sdlector switch boost charge postion dhl
be present which however shal be kept disconnected a mode selector switch
normdly.

DC ammeters to cdlealy indicate float charging current and quick/boost charging
current shal be provided.

Dropper resstor network on the load sde of battery charger sysem shdl be
provided so that higher charger voltages in quick or boost conditions does not get
impressed on the I/L and Contactor coils, which voltage shdl remain wel within
+10% of rated voltage.

Batery charging subsysem shal be designed for continuous operation a cubicle
ambient of 50°C corresponding to 45°C ambient outside and should be designed
to operate a 1.5 times rated maximum current corresponding to boost charge
current which can reach in practice as high as 2.5 times or 3 times rated discharge
current.

Any charger dynamo and dynamo charging current network present on the set
ghdl be made in operative so that both for AMF and manud application the
cranking battery system is kept charged from the charger at the pards a dl times
during or shut down periods of the st.
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f) To the above and in case of manua DG sts, the input to charger subsystem viz.,
240 V AC is foreseen to be provided from customer network from the portion that
is normaly supplied by manud DG Set during DG operation or being fed by E.B.
Sysem.

14.4.14 Engine Fitments:

The engine dhdl be provided with but not limited to following essentiad basc

fitments:

Crank case breather - Dry type dement.

Air Cleaner - Dry type mounted.

Corrosion resistor - to control acidity and impurities from
coolant.

Lubricating Oil Cooler -

Filters - Lub ail & fud ail, paper dement type.

Coolant Pump - Gear Driven.

Fud Pumps - Priming & Transfer

Governor - Electronic Class Al

Turbo Charger - Exhaust gas driven in case of turbo
charged engines.

Flywhed with flywhed housng - SAE Type

Vibration dampers - One Set

Exhaust/Intake manifolds -

Oil Sump (crank case) with dip stick
Engine Supports

Regdentid type slencer in exhaust system
Electrical starter 12V or 24V

Safety controls & instruments

14.4.15 Engine Instrumentation:

The following ingruments mounted on ingrument pand shadl be essentidly present
as minimum:

- Engine speed tachometer with service hour counter
- Lub ail pressure gauge
- Coolant water temperature gauge

The insrument panel shdl be mounted on engine usng rubber dampers for vibraion
isolation.

The gauges shdl have cdear red marking to identify the limiting dangerous leves

“Zone Markings on the scde to indicate the normd hedthy & abnormd operaing
zones for the parameters concerned.
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The metering could be ether norma eectro-mechanicd andogue type or eectronic
digita type, latter keing preferred as manufacturers fitment only.

The engine control pand must be supplied by the engine manufacturer only.

145 ALTERNATOR:

14.5.1 The dternator shal have brushless type with rotating field and daic excitation circuit
controlled by field control unit suitably compounded for voltage and load current for
a df excited sAf regulated sysem.

14.5.2 The dternator shal be in SP-DP enclosure, foot mounted with bal and roller bearings
on end shields.

14.5.3 The dternator shdl conform to 1S:4722/BS:2613 and shal be suitable for tropicd
conditions.

14.5.4 The dternator shal comply with the following specifications:
Rating - As per BOQ.

(Shall be capable of 10 % over loading at the rated speed for
one hour of 12 hours @ntinuous running).

Voltage - 415V

Speed - 1500 RPM

Frequency - 50 Hz.

P.F. - 08lag

Enclosure - IP:23

Insulation - H

Execution -Sdf excited, sdf regulated with brushless sysem and datic

voltage control unit suitably compounded for voltage and
current to maintain termina voltage constant a + 5% at Al
load for pf. not less than 0.8. lag.

Termind Box - As per BOQ.

Eathing Studs - 2 Nos. in each DG

HSCC-100_bed_NRHM_Chattisgarah SPEC Page E-72



14.5.5 Neutral Point:
The winding of the dternator shal be star-connected.
14.5.6 Terminal Box and Connection:

The dternator output terminas shdl be enclosed in a termind box mounted in an
accessble postion on the dternator frame. As far as possible, connections between
the exciter and dternator sl be contaned within the meachine frame and
connections carrying A.C. and D.C. shdl be segregated from each other. The termind
box shdl be of sufficient d9ze to conveniently terminae the sze and number of the
Owner's cables, which shdl be intimated during detalled enginesring. Suitable tinned
copper pads shal be provided for power cable termination aong with al necessary
hardware and cable lugs. Glands and lugs shal be provided for control cables aso.
For sngle phase cables, gland plate shdl be of non-magnetic materid. Gland plate
shal be removable type.

14.5.7 The generating set shall be so designed that it is capable of reaching its full
voltage and frequency and shall be ready to take full load within 30 seconds of a
remote starting impulse being received.

14.5.8 Acoustic Enclosure:
Thickness of Sheet — 14-G:
High Class sheet metd fabricated enclosure for reducing the noise level of DG Set
and dso acts as weather proof housng. Gensat will be an integrd part of acoudtic
enclosure and whole congruction will be on multi-fold sheet channes and ISMC
sections. Enclosure condruction is fully bolted keeping in view the mgor service
requirements dl doors ae provided with specidly designed hinges and lockable
handles, battery, fud tank is housed insde the enclosure.
Acoustic Materials:

Rock wool in the form of dabs of 75 — 100 mm thickness and 48 KG/Metric cube
dengity (Specification of Rock wool conforms to 1S:8183).

Further to increase the life of Acoudic maerid resn coated fiber glass cloth is
provided on exposed surface of Rock wool dabs and the panels are supported by
perforated sheets.

Ventilation:
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Acoudtic enclosure is designed in such a way that there are no hot pockets around
engine and it is provided with suitable designed engine radiator/or additional axid
flow fan and does not alow the temperature to rise more than 7°C.

To achieve optimd output and minimum sound levd from the DG Sd, suitadle
openings with acoustic hoods are provide for increasing the inflow of ar required for
combugtion and forced ventilation. Air intake syssem as per the recommendations and
engine requirement are provided.

- Acoudic hoods with noise splitters provided to block and reduce the sound
leakage.

- The sound control system designed to suppress the sound level to 75 db maximum
at 1 meters distance in open environment.

Silencer:

Specidly desgned low noise slencer is provided. Slencer & engine exhaust outlet,
connected with flexible SS below.

Vibration |solation:

To avoid trandfer of vibration from Genet to enclosure & surrounding specidly
designed vibration isolators are used.
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146 AMF PANEL:
14.6.1 General:

a) The control pand shdl be sheet sted enclosed and shdl be dust and vermin proof
providing a degree of protection of IP-42. Sheet sted used shal be cold rolled and
a leas 2.0mm thick and properly braced and diffened.

b) Control pand shal be provided with hidden hinged door(s) with pad locking
arrangement and suitable brackets/channels shal be provided for floor mounting.

c) All doors, removable covers and plates shall be casketed dl around with neoprene
gaskets. All accessble live connections shdl be shrouded and it shall be possble
to change individua switches, fusess MCCBS without danger of contact with live
metd.

d) All live pats shdl be provided with a least phase to phase and phase to earth
clearances in ar of 25mm and 20mm respectively.

€) Adequate interior cabling space and suitable removable cable gland plate shdl be
provided. Necessary number of cable glands shal be supplied and fitted on to this
gland plate. Cable glands shall be screwed on type and made of brass.

f)  Two number of earthling terminas shdl be provided.

g All shet ged work shdl be degreased, pickled, phosphate and then applied with
two coats of zinc chromae primer and powder coat finishing both ingde and
outside of shade 631 (gray).

14.6.2 AMF Control of Diesel Generating Sets.

a) All DG Sets shdl be controlled independently.

b) Diesdl Generator shdl be cgpable of being stopped manudly from remote as well
as locd. However, interlock shdl be provided in the DG locd control pand to
prevent shutting down operations as long as circuit bresker is closed.

c) Auto Operation:

When mains power is avalable, the hedthiness of this power will be monitored
through a mains voltage monitor. If voltages on the 3 phases are within limits, the

monitor will send a dosng signd to the mains bresker and mains power will be
connected to the load.
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If the voltage drops on any phase or on dl phases, the monitor will sense this drop
through a timer, and if this drop perssts for more than a pre-adjusted period of
time (say 1 to 20 seconds) a Sgnd is sent to the engine sarting circuit while at the
same time opening the mains supply bresker and disconnecting load from mains
as voltage is below acceptable limits.

The engine gtarting control monitor will send a signd to the D.C. batery supply
for garting the engine through the sarting solenoid. When the engine is hedthy, it
dats up in a few seconds and the generator develops voltage. The generator
voltage monitor, monitors the voltage and when the voltage is developed, this
give a sgnd to the generator bresker which closes and connects the diesd
generator to the load. Simultaneoudy, it sends a Sgnd to de-energize the engine
darting circuit and the Starter motor is disengaged. The engine protection circuits
for high water temperature and low lubricating oil pressure are dso energized.

d) Resumption of Supply:
If voltage from mains is resumed, the main voltage monitor will sense this voltage
for hedthiness, i.e. for maintained correct voltage for a period of time (adjustable
up to three minutes) and then send a sgnd to stop the engine and to change over
the breakers from generator to mains and norma supply is resumed to the load.
The solenoid operation and closing and tripping of breskers should be done
through control voltage 24 V.D.C.

e) Failureto Start:
A three attempt darting fadility usng two impulse timers and a summation timer
for engine shdl be provided and if voltage fals to develop within 30 seconds
from recalving the fird dat impulse, the st shdl lockout automaticaly and a
visud and audible dam shdl be given in the control pand. The remote pand
shdl receive “DG Trouble Alarm”.

14.6.3 The control pand shdl have the following provisons for the control of each DG Set:
1. MCCB’'s& ACB's as per BOQ.

2. Mager engine control which for OFF/AUTO/MANUAL/TEST with a faclity for
darting and stopping of the <.

3. Voltmeter 144 Sgmm with selector switches for dternator/MaingPhases complete
with protection.

4. Loca/Remote selector switch to facilitate remote starting/stopping of the DG Set.

5. Frequency meter 144 Sgmm reed type.
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6. Current transformers required for metering.

~

Ammeter 144 Sgmm with C.T. & sdlector switch, KWH Meter, KW 144 Sgmm.
8. Mains Supply, voltage monitor.

9. Engine control monitor.

10. Alternator voltage monitor.

11. D.C. Control relays, timers.

12. Engine protection sysem for low oil lubricating pressure and high water
temperature.

13. Window type annunciator with dstatic relays, alarm/hooter and accept, test, rest
push buttons for dl functions.

14. Engine hours run counter.

15. Control fuses.

16. Lifting Hooks.

17. Gland Plates.

18. Power/Control Contactors.

19. Earthing Studs.

20. Antivibration pads.

21. IDMT relays [CDG —31]

22. Under Voltage Rdays

23. Over Voltage Rdays
14.6.4 Indication/Annunciation:

Filot indicating lamps/shdl be provided for the following:
Charger - ON/OFF
Eath Fault

Set shutdown due to "Engine high water temp.’
Set shutdown due to "Low oil pressure

PN PE
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14.6.5

14.7

5. Sa shut down due to “Lock of fud’
6. Over speed trip

Indicating lamp shal be of the pane mounting filament type with series resgtors.

The DG Sas would normdly be controlled from remote for which following
provisons are being made on the remote control pand. The necessary control
devices/contacts for these externad connections shall be wired out to the DG contral
pand termina blocks.

1. Sating and stopping of the DG Set
2. DG running indication
3. Wait hour meter, Wattmeter, Voltmeter, Ammeter and Frequency meter.

ENGINE SAFEGUARDS:

Safeguards shal be provided and aranged when necessaty to stop the engine
automatically by the following:

a) Energisng asolenoid coupled to the stop lever on the fud injection pump rack.
b) De-energisng the “fud on” solenoid

c) Energisng the “fue - cut off” solenoid.

The operdtion of the safeguard shdl a the same time give individud warning of
the falure by illuminating an appropriaie locd visud indicator and remote darm
a generator pand.

The contactors, relays and other devices necessary for sgna and control, for
above purposes shal be provided at Generator pandl.

At the set a a easly accessble place an “EMERGENCY STOP” mushroom head
say put type P.B shdl provided to stop the set in emergency mode.

The safe guard to “STOP THE SET” shdl stop the set irrespective of mode
section of the st viz Auto, Manud or tet for following cases with
smultaneous isolation of aternator ckt.

a) Emergency stop P.B’s operation
b) Over speed.

c) Low lube ail pressure.

d) Eath fault
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4.1

411

4.1.2

4.1.3

414

415

O O OO OO O OO O0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0ODO0OO0OO0ODOoOO0oOOoOoOo

SYNCHRONISING PANEL

The technical specification and details of the microprocessor based PLC controller for the DG
set synchronizing and load sharing shall be as follows:

The microprocessor based PLC panel shall be suitable for use with AVR and e ectronic speed
governor to protect and monitor DG sets.

Double Frequency Meter and Double Voltmeter shall be provided in synchronizing panel.
Synchro check relay aso shal be provided.
The PLC shdl be provided with following features and audible darm:

Engine pre glow control

Fuel solenoid control

Engine starter control

KVA controlled cool-down timer

Speed monitoring

Over speed protection

Oil pressure monitoring, aarm and shutdown of the engine.
Water temperature monitoring, darm and shutdown of the engine
Battery voltage monitoring

Over speed monitoring and aarm.

3 attempt start failure darm

Under/Over Freguency

Reserve Power (Inverse time delay)

Loss of excitation

Over current (inverse time delay)

Loss of utility power detection

Load surge

Current unbalance

Voltage unbaance

Mains Protection (vector shift, df/dt ROCOI)

True RMS power calculations accurate control
Configurable loading/unloading ramp rates

Isochronous load sharing of up to 4 units using percentage based load sharing
Base load control for optimum fuel efficiency

Import export control using a watt transducer

Soft utility transfer function

Digital signa processing to diminate harmonic issues
Adjustable phase window, Voltage and dwell time

Safe dead bus closing logic internal to the control
Synchronization across generator and mains breakers
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4.1.6

O OO OO0 o

4.1.7

4.1.8

O O OO OO0 oo o

4.1.9

4.1.10

4111

HSCC-100_bed_NRHM_Chattisgarah

Multiple short re-closing with adjustable time delay

Manual voltage and speed adjusts for manual synchronizing

VAR sharing on isolated busses using percentage based reactive |oad sharing
Power factor or VAR control when base loaded

Externally adjustable VAR or PF set point levels.

The DG set shdl start and stop automatically based on plant bus demand.

The PLC system shall be provided with built in relays for protection of the following:
Reverse Power

Reverse KVAR

Over current

Under and over voltage

Under and over frequency

Synchronization check and earth fault relay.

The PLC system shall be suitable for load sharing by sensing active and reactive power.
The PLC system shall comprises of the following:

Main processor unit

Power module for power supply to the processor and the system

Power monitor to monitor voltage, KVA, KVAR, KW, KWH, KVAH, KVARH.
16/32 channd Digitd input module

16/32 channd Digita output module

EEPROM for main processor unit

Computer to PLC communication card with necessary cables.

Window based operator interface Software Package

Mounting chassis for the equipment

The microprocessor based main processor of the system shal be suitable for 128 digita 1/P

and 128 O/P and comprises of the following:

The main processor unit shal be suitable for operation on 24 Volts DC with integrated
memory. The integrated Ram memory shall be 20 K Words for program, data and constants
plus data memory and flash EP ROM of 16 K works for backup application program,

communication card and real time clock.

4 Nos. discrete combination module (Input/output Module) shal be provided and the same
shal be suitable for operaion on 24 volts DC system. Combination module shal be with

16/32 inputs and 16/32 output chamels as per the actual requirement.

1 No. 2 dot extension rack
1 No. Ram back up battery unit
8/4 Nos. digitd input module
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4.2

4.3

0 8/4 Nos. digita output module

4.1.12 The CPU display unit shall be suitable for 4 lines of 40 characters. The display shall be with

back lit LCD. Clarity shal be not less than 5 x 7 pixels. The height of the characters shall be
not less than 5 mm. The data entry shall be with the help of 24 function keys. In addition to
this there shall be 10 service keys and 12 aphanumeric keys.

4113 The system shdl be provided with RS 232 communication port.

OPERATION AND COMMUNICATION

421

4.2.2

4.2.3

The PLC shal monitor the bus bar load continuoudly. In event of mains failure the PLC shall
give signa to sdlect and start the generator, which is closer to the load sensed during the last
60 seconds. In case the load at the time of main failure is more than the highest rating DG s,
the PLC shall give command to start 2 Nos. DG sets to suit the load, synchronize the sets and
give command to close the breaker on the main LV pandl.

If load starts reducing the PLC shall give command to turn off the DG sets through cool down
timer. On restoration of main power supply, the PLC shall check the voltage and frequency
and if they are stabilized and with in the permissible tolerances, the PLC shall give command
to shut down the DG sets through cool down timer.

The control and monitoring of the cooling tower and fan and feed pump shall be done
through PLC control system. Necessary control wiring between cooling tower, pumps and
PLC pand shall be carried out within the scope of work.

SYNCHRONIZING MODULE

431

4.3.2

4.3.3

434

The synchronizing module shal be a microprocessor based inteligent unit, which shdl
monitor the electrical parameters and shall able to communication with the PLC control unit
in the process of synchronizing and load management. The system shall be suitable for
dynamic synchronization. The synchronizing module shall be suitable for programming and
set the preferred difference between DG set and bus bar.

The synchronization module shall monitor and fulfill the following conditions before the
system synchronizes the DG set to mains.

Feed bank signal from the DG bresker on main LV panel that the breaker is in open
condition.

Bus bar voltage is present
Generator voltage is present

The frequency regulator in the system shall start when the generator voltage and the bus bas
voltage is over 50% of normal voltage. The voltage regulator in the system shall start when
the frequency is within 90% of the normal system frequency.
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435

4.3.6

4.3.7

14.8

14.8.1

14.9

The system shall close the bresker on the power panel with out carrying out synchronization
when dl the below mentioned conditions are fulfilled.

Feed back signa from the DG breaker on main LV pane that the bresker is in closed
condition.

Bus bar voltage is present
Generator voltage is present

The synchronizing module shall transmit al monitored electrical parameters to the PLC unit
and the PLC unit shal sart controlling the synchronization of the DG sets and its load
management. The data logging, monitoring and controlling shdl be through a PC based
SCADA dation.

TESTS

The dternator of each type and raing shdl be type tested for the following tests as
per 1S4722, IEEE 115 & BS:5000. Test certificates to be provided for routine and
type tests from the manufacturers.

ERECTION, TESTING, COMMISSIONING AND PERFORMANCE &
GUARAANTEE TESTSPROCEDURE AT SITE:

The entire work of erection, testing and commissoning of equipment supplied under
this package shdl be carried out by contractor and performance and guarantee tests to
be conducted a Ste are aso included under the scope of this specification. For this
purpose the contractor shdl depute suitable qudified technica supervisor to Ste on
advance intimation to the Owner dong with al specid testing equipment required for
testing and performance and guarantee tests. The supervisor(s) shdl be responshble
for the ingdlation, testing, commissoning checks and performance & guarantee tests
mentioned in relevant dauses of this volume and the checks recommend by the
contractor.

The contractor shal ensure that the equipment supplied by him is inddled in a neat
workman like manner such that they are leveled, properly digned and well oriented.
The tolerances shall be etablished in Contractors drawings and/or as stipulated by the
Owner.

All specid tools and tackles and spares required for erection, testing and
commissioning of equipment shal be supplied by the contractor.

Erection, tesing and commissoning manuals and procedures shal be supplied, prior
to digpatch of the equipment.

The contractor shal ensure that the drawings, ingtruction and recommendations are
correctly followed while handling, setting, testing and commissioning the equipment.
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14.9.1 Commissioning Check Testg/Performance and Guarantee Test:

In addition to the checks and test recommended by the manufacturer, the contractor
shall supervise the following acceptance tests to be carried out on each test at Ste.

i. Load Tedt:

The DG Set shall be given load test a dte for a period of a least 6 hours
depending upon the actud power factor of the load and set shall be subjected to
the maximum achievable load without exceeding the engine or dternator

capacity.

This full load test is to be followed immediady by a 10% overload run for one
hour. The performance of the engine, dternator shal be satisfactory a the end of
this overload run.

During the load test hdf hourly records of the following shdl be taken:

a) Ambient temperaiure

b) Cooling water temp.

c) Lubricating oil pressure.

d) Speed

€) Voltage, wattage and current output.
f) Qil tank leve

ii. Speed and Governing:

The speed of the engine shdl be verified to ensure tha it conforms to the
requirement of BS:5514.

iii. Check of Fud Consumption:

A check of the fud consumption shdl be made through out the test run of full
load and overload.

iv. NoiseLevel:

The equivdent A’ weighted sound level measured a a disance of 1 meter
horizontally from the base of any equipment furnished and indaled under these
specifications expressed in decibels to a reference of 0.0002 microbar, shdl not
exceed the limit given as per CPCB norms. 75 dbA average at 1 mtr. distance
from acougtic enclosure.
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15.00 PROCUREMENT, INSPECTION OF EQUIPMENT & APPROVALS

Approved ligt of makes and vendors are given in the end of technica specifications.
The makes of equipment/materiads supplied shal be drictly as mentioned therein. For
items not specialy mentioned, prior approva shdl be taken before procurement of
the same. All equipmentsmateria supplied shdl be brand new and shdl be procured
directly from the manufacturers, dealers or authorised agents.

HSCC Electricd Engineer shdl have access to the manufacturer's premises for stage
ingoection/find  ingoection of any item during its desgn, manufacturing, and
as=mbly and testing. After carrying out the necessary factory tests and routine tests
as per IS Standards, a copy of the routine test certificate shal be forwarded aong
with the call for carrying out the ingpection at the manufacturer’s works.

Based on the inspection certificate, HSCC Electrical Engineer reserves the right to
cary out the ingpection a a mutualy agreed date and/or give inspection waiver. A
minimum of two weeks will be needed after receipt of complete shop ingpection
report and other details to depute our inspector for inspection.

It is the respongbility of the contractor to ensure that al eectricad works are carried
out as per the IE Rules & regulations, National Building Code and IS Codes &
Standards. All necessary drawings and detalls as required by Electricity Board,
Electrical Inspector, Fire Depatment and other Local Statutory agencies, shdl be
prepared by the contractor. The contractor is responsible o submit the drawings
and other details as required to the Local Authorities (refer above) and obtain
necessary approvals including sanction of load/enhancement of electrical load
from SEB before energizing and commissioning. All officd fee required for
getting the gpprova will be rembursed on account of Client on submisson of
origind documents.
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16.00

16.01

16.02

16.03

16.04

BUS TRUNKING
SCOPE

This section covers manufecture, supply, ingdlation, resting and commissoning of
sandwich insulated bus trunking. And risng mains, indoor/ out door type.

Supply voltage

415/ 440 Volt, 3 pahse, 4 wire, 50 Hz AC supply.
Standards for compliance:

1S:8623/ 1993 | & Il and IEC 60439/ | & II.
Congtruction:

The enclosure will be made from 16 SWG GI/ CRCA sheet sted powder coated of
agoproved shade. Bus bars would be of high conductivity auminium in “Sandwich”
condruction and the conductors will be individualy insulated with haogen free, fure
retardant class- H — epoxy insulation. No drilling of Bus bar is permitted. Length of
the section will be limited to maximum three metre. Bus bar of one section will be
connected to bus bar of adjacent section by uni-block joint system removable as
separate sub-assembly, so that it can be inserted or removed with out disurbing the
adjacent sections.

16.04.1 Technical Parameters:

Bus trunking shal be designed to withstand short circuit current of 50 KA for one
second.

Bus bar sysem should be designed for high temperatures withstand capability of 55
degree Celsus over 50 degree CelsSus as norma operating temperature.

Insulation voltage 1.1 KV
Bus trunking will be suitably chosen to give permissible voltage drop.

Rated impulse withstand voltage 12 KV at 1000 volt.

Single bolt bridge system to be incorporated.

Mug in boxes

Plug in boxes will be of draw out type. Contacts will be of slver plated copper and

goring loaded. Earth connection will be the firg to make and last to bresk during
insertion and withdrawl. Pluf in boxes will be made from 1.6 mm CRCA sheet sted

HSCC-100_bed_NRHM_Chattisgarah SPEC Page E-85



powder coated. Insde the plug in Boxes MCCB or SFU with the fuses will be located
as per requirements. The operating handle will be interlocked with plug in box cover
s0 that MCCB can be operated only with the suitable cover in closed postion. The
plug in box will be interlocked with bus bar trunking so that it can not be inserted or
removed with the plug in box lid open. MCCB/ SFU will be of 4 pole type unless
otherwise specified in BOQ. Short circuit bresking capacity of MCCB in PIB should
be same as that of bus trunking i.e. 50 KA.

16.05 List of test to be carried out:
16.05.1 Routine tests:

I. Veification of insulation resistance.
ii. Inspection of assembly, interlocks, locks etc.
iii. Didectric test.

Copies of the following certificate should be submitted:

I Veification of temperature rise limits

ii. Veification of di-electric properties.

iii. Veification of short circuit strength.

Iv. Verification of degree of protection.

V. Insulation resstance test with 500 volt megger. The insulation resstance shdl be
not less than 100 mega ohm.
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17.00

17.01

17.02

17.03

17.04

17.05

CAPACITOR PANEL
SCOPE

Supply, inddlation, testing and commissoning of medium voltage capacitors and
Automatic Power Factor Correction Pand (APFC) for improvement in power factor
of dectricd sysem. It will be connected to main LT pand. It shdl improve power
factor up to 0.98 legging from initid power factor. Capacitor pand shal be provided
with day/ night mode sdector switch and double ratio C.Ts, for day/ night mode.
Day/ night mode shdl be sdected based on estimated day / night load requirement.

RATING
Capacitor units as specified in the BOQ shal be used to form a bank of capacitors.
ENCLOSURE

The pand shdl be indoor, floor mounted and free sanding type with IP-42 degree of
protection. It shal be completdly made of CRCA sheet sted. The enclosure shdl have
surdy support structure and shal be finished with powder coating in the approved
colour shade. Suitable provisons shdl be made in the pand for proper heat
disspation. Air aspiration louvers for heat disspation shdl be provided. The front
portion shal house the switchgear and the rear portion shal house capacitors and
series reactors (7%). The enclosure is to be suitably sized to accommodate dl the
components, providing necessary air clearance between live and nonlive parts
providing necessary working clearance.

APFC Reay

Microprocessor based APFC relay, (inteligent VAR controller) of suitable steps as
mentioned in the BOQ, shdl sense the PF in the sysem and automaticaly switch
ON/OFF the capacitor unit or bank to achieve the preset target PF. The controller
dhdl have digitd settings of parameters like PF, switching time dday, step limit e,
indication of PF, preset parameter, minimum threshold setting of 1% of CT current.

CAPACITORS

The capacitor shdl generdly confirm to 1S:13341-1992 and 13340-1993 and IEC
60831-1 & 2.

Generd specification: three phase, delta connected, 50 Hz.

Voltage: Mus be designed to with stand system over voltage, increased voltage due
to series reactor and harmonics.

Capacitor type: The capacitor unit shdl be super heavy duty mix didectric type.
The didectric should be made of metdised tissue paper. These dements shdl be
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iii.
Vi.
Vii.

viii.

17.06

17.07

17.08

combination of capacitor tissue paper and BOPP film impregnated with non PCB
bio-degradable impregnant or film foil capacitor manufactured using Poly Propylene
film placed between 2 layers of metd foil and winding. Capacitor should be fitted
with safety device like pressure sendtive disconnector. The capacitor should be low
loss type (total losses should not exceed 0.45 W/ KVAR).

Temperature category: -25 degree C to 70 degree C.

Over voltage +10% (12h in 24 hours), +15%( 30 minutes in 24 hours), +20% (5
minutes) and 30% for | minute as per clause 6.1 of 1S 13340-1993.

Over current: 2.5x In

Peak inrush current withgand: 350 x In

Capacitor shal be provided with permanently connected discharge resstors so that
resdua voltage of capacitors is reduced to 50 volts or less within one minute after the
capacitors are disconnected from the source of supply.

Each capacitor bank shal be provided with a termina chamber and cable glands
auiteble for AYFY cable as specified.

Two separate earthing terminals shall be provided for earth connection of each bank.

SWITCHGEAR & PROTECTION:

Incomer switchgear will be as specified in BOQ. Suitable contactor for each step
shal be used and must be cgpable of capacitor switching duty. Busbars shal be
suitably colour coded and must be mounted on appropriate insulator supports.

Power cable used shdl have superior mechanical, eectricd and thermd properties.
Internd wiring between main bus bars, contactor, capacitor etc shadl be made with
1100 volt grade PVC insulated FRLS copper conductor of appropriate size by wng
suitable copper crimping termina ends etc suitable bus links for input supply cable
termination shdl be provided.

Control circuit shal be duly protected by usng suitable rating MCB. An emergency
sop push button shdl be provided to trip thr entire system (225 mm dia, mushroom
type, press to stop and turn to reset). 440 Volt caution board shal be provided on the

pandl.

TESTS AT AMNUFACTURER’'S WORKS:

All routine and type tests as per 1S:2834 relevant to capacitor bank s as amended upto
date shdl be carried out a manufacturer’s works and test certificates to be submitted
to HSCC.

TEST AT SITE:

Insulation resstance with 500 V. DC Megger shdl be caried out and test results
should be recorded.
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Resdud voltage shdl be measured after switching of the capacitors and the same
shdl not be more than 50 volts after one minute. Each discharge resger shdl be
tested for its working.

Drawings and Ingtruction manud:

17.09 INSTALLATION:

Capacitor bank shdl be inddled a least 30 CM away from the wadls on suitable
frame work of welded condruction. The earth terminds provided on the body of
capacitor bank shal be bonded to main capacitor panel earth bus with 2 nos 8 SWG
copper or 6 SWG Gl earth wire.

Contractor shal submit four copies of the following certified drawings:

I. Gengd arangement of capacitor bank and control pand indicating man
dimensons, type of mounting, location of various devices etc., including
foundation detalls.

ii. Schemdic diagram for automatic sequentid  switching with terminds and ferrules
numbers.

iii. Wiring diagram of control pand indicating termina blocks and various apparatus.

iv. Find lig of components of control panel.

Contractor shdl dso submit four sets of ingdlation and maintenance manudl.
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18.00 11KV TRANSFORMERS(OLTC TYPE)
GENERAL
The transformer shdl be double wound core type, oil naturaly cooled suitable for indoor
installation. The transformer shall be designed shall be designed and manufactured as per IS
specification and having no load voltage ratio as 11000/433v.

SPECIFICATION
STANDARD

Unless otherwise stated below, transformer & transformer oil shall conform to IS 2026 & 335
respectively.

SYSTEM OF SUPPLY

KV 3 phase, 50 Hz system

NO LOAD RATIO

11000/433 voalts

KVA RATING

Transformer shal be suitable for continuous rating as stated in BOQ and on drawing.
TYPE

Out door

WINDING

The transformer shall be copper wound.

CORE

The magnetic core shall be made up of cold rolled grain oriented low loss stedl slampings.
COOLING

Natural oil cooling by means of pressed/round tubes around transformer tank (ONAN)
FREQUENCY

50Hz plus minus 3%
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RATED VOLTAGE

Transformer shall operate at its rated KVA at any voltage plus minus 10% of rated voltage of
that particular tap.

VECTOR GROUP

Corresponding to the vector symbol Dyn-11

CONNECTIONS

H.V side of transformer shall be provided with suitable size cable box for 3 core XLPE cable.
Indoor heat shrinkable termination kit shall be used for termination of HV CableMV side of

transformer shall be suitable for bus duct connection arrangement.

TAPPING

ON load tap changing arrangement on 11kv side. The range for circuit taps, which shdl be
provided on H.V. dde, shal be plus 5% & minus 15% in steps of 1.25%

TEMPERATURE RISE

The transformer shall conform to the requirements of temperature rise specified in IS
2026(Partll) 1977.Continuously rated for full load, temp. rise not to exceed 50 degree C by
thermometer in dl ( 55degree C by resistance)

INSULATION LEVELS

The insulation levels shall be in accordance with IS 2076(Part 111) 1977.
TERMINAL MARKINGS, TAPPING & CONNECTIONS

The terminal marking, tapings 7 connections shall be in accordance with IS 2026(Part1V)
1977.

REQUIREMENTS WITH REGARDS TO ABILITY TO WITHSTAND SHORT
CIRCUIT.

As per 1S 2026 (part 1) 1977

IMPEDANCE VOLTAG

As per table 3 of 1S 2026 (part 1) 1977

ON LOAD TAP CHANGING SWITCH

On load tap changer with RTCC pandl and AVR
PARALLEL OPERATION

Transformer shall be suitable for parallel operation with smilar unit of same rates.
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GENERAL REQUIREMENTS OF TRANSFORMERS

Transformer shall be suitable for operating at rated capacity continuously at any of the taps
under ambient conditions and with the voltage and frequency variations indicated without
exceeding permissible temperature rise and without any detrimental effect to any part.

Transformer shall be designed to be loaded as per 1S:6600.

On Load tap changer shal be provided in the transformer with RTCC panel. The range of
OLTC will be -15% to +5% in the steps of 1.25% as per BOQ.

All windings shall have uniform insulation resistance to earth.

Disconnecting chamber shall be air filled. Suitable cable end box shal be provided for
termination of cables. Gland plate for single core cables shal be non-magnetic.

Transformer shall be able to withstand electrodynamic and thermal stresses due to terminal
short circuit of the secondary, assuming the primary side is being fed from an infinite bus. All
leads and windings in cores shal be properly supported. Short circuits withstand and duration
shall be 2 secs. As per IS: 2026.

Short circuit test results for smilar transformers shall be furnished.

There shdl be a marshalling box for gathering al darm signds. All darm shall be wired up
to termind strip provided in marshdling box. 20% spare terminals shal be provided.
Armoured cable of 25 sgmm cu shdl be provided aong with suitable size glands for
terminating these contacts in marshaling box.

Guides shdl be provided to fecilitate tanking and untanking of the core with the coil
assembly. The details of anchoring of core and coils assembly of tank shal be furnished.

Radiators shdl be provided on the tank to facilitate cooling. These shall be detachable type
and shall be provided with isolating valves at ends, drain plugs and air release plug. Radiators
of 1.2 mm thickness seamless steel tubing or pressed sheet stedl.

Means for lifting and jacking of transformer shall be provided.

Class-A insulating material specified in 1S:1271 shall be used. Paper insulation shall be new
and free from punctures. Wood insulation, wherever used, shall be well seasoned and treated.

The minerd oil shal comply with IS: 335. 10% extra ail in sedl ting drums shall be supplied.
All valves shdl be of globe type. Vave body of carbon steel and trim of 135 cr. Stedl.

Oil temp. Indicator for measuring top oil temp. Shall comprise 150mm dia type thermometer
pocket and capillary tube jacketed with PVC deeve. Thermo-meter shall have 2 sets of

contacts, one for alarm and the other for trip, and set points can be set by hand. Contacts shall
be wired up to marshdling box.
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Buchholz relay shall be provided as per IS 3637. It shal be double float type with two sets of
contacts for darm and trip with facility for testing by injection of air by hand pump and with
cock for draining and venting of air. Relay shall be provided with shut off vaves on
conservator side as well as on tank side.

Alarm and trip contacts shall be suitable for 1A 230 AC.

A marshalling box shdl be provided to accommodete all auxiliary devices except those which
are to be located directly on transformer. It shal be of dust, weather and vermin proof type of
sheet steel 2mm thick and shall have sufficient apace for ease of cabling. 20%extra terminals
shal be provided.

All stedl surfaces exposed shall be treated with suitable anti —trust, anti —corrosive paints

Bushing insulator shall be rated for max. System voltage and shell be as per |S. Bushing shall
be enclosed in terminal box and shall be detachable from outside the tank. Separate neutra
bushing shdl be provided for earthing the neutral. When LT cable box is provided, a neutral
bushing shdl be brought out for solid earthing.

Transformer efficiency shall not be less than 98% at full load at 08 pf (lag).

Transformers shall have same percentage impedance & other characteristics with foundation
plan parallel operation as per |S: 10028

FITTINGS

The following accessories and fittings shall be provided with the transformer

i. LIFTING LUGS: The arrangement of lifting the active part of the transformer along
with the cover of the tank by means of lifting lugs without disturbing the connections.
Also complete transformer lifting lugs shal be provided.

il. ROLLERS: The transformer to be provided with 4 Nos. rollers fitted on cross
channels to facilitate the movement of transformer.

iii. OIL CONSERVATOR: The transformer to be provided with a conservator with
welded end plates. It is to be bolted to the cover and can be dismounted for purposes
of transport. It has to be provided with oil gauge with marking for minimum level
and an oil filling hole with a cap which can be used for filtering of oil. For draining
purposes a plug is to provide. A connection pipe between the conservator and tank is
to be provided, which projects insde the conservator.

iv. AIR RELEASE VALVE: An air release valve shall be provided on top of the tank
cover to fecilitate of the entrapped air while filling of ail.

V. BREATHER: The transformer shall be provided with an indicating dehydrating silica
gel breather of sufficient capacity.

Vi. DRAIN VALVE WITH PLUG: The transformer to be provided with drain valve with
plug at the bottom of the tank.

Vii. DIAGRM WITH RATING PLATE: Ore diagram and rating plate indicating the

details of transformer connection diagram vector group tap changing diagram etc.

viil. THERMOMETER: Did type thermometer (150mm dia ) with maximum set pointer
75 degree C dectrica contacts for electrical contacts for eectrica darm at high
temp.
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iX. EXPLOSION VENT: Explosion vent or pressure relief device shal be provided of
sufficient size of rapid release of any pressure that may be generated within the tank
and which might result in damage in the equipment. The device shall operate a a
static pressure less than the hydraulic test pressure for transformer tank.

X. FILTER VALVE: Filter valve on the top of the tank.

Xi. BUCHOLTZ: Qil actuated relay equipment shall confirm to IS 3637-1966(amended
up to date) and shdl be double float type having contacts which close following oil
surge or under incipient fault condition. Bucholtz relay shal have contacts for darm /

trip.
Xii. WINDING TEMPERATURE INDICATOR :
Xiii. Winding temperature indicator with electrical contact for alarm/ trip

xiv.  OIL TEMPERATURE INDICETOR: Qil temp. Indicator with alarm & trip contacts.

XV. MARSHALLING BOX: the transformer shal be provided with suitable sze
marshalling box to terminate the control cables of thermometer and bucholtz relay.

xvi.  CONTROL CABLING: al control cables required from Marshdling box to H.T
pand board for Trip/darm of winding temp. Indicator, oil temp indicator, Buckholz
relay etc. shal be provided and deemed to be included in the rate of transformer
equipments.

xvii.  TRANSFORMER OIL: First filling of ail.

xviii. EARTHING: Two separate earthing terminals are to be provided at the sides of the
tank on both the sides for earthing.

xix. ~ ON LOAD TAP CHANGER; High speed resister type OLTC shall be provided along
with RTCC and AVR.

SOAK PIT

Soak pit for ail filled transformer shall be made are per 1S 10028 (Part I1) 1981 with up to
dated amendments. Sump shal be formed in the transformer room and shall be connected to
soak pit outside the transformer room with a pipe. All the civil works required for the soak pit
shdl be done by the contractor and the cost shall deemed to be included in quoted rates of the
transformer item.

INSTRUMENTATION MANUAL

The successful bidder shall submit three copies of manua of complete instructions for the
ingtalations, operations, maintenance and repair, circuit diagrams, foundations and trenching
details shal be provided with the transformer.

SHOP DRAWINGS

The selected supplier shal prepare and furnish shop drawings for the approva by the
consultant/client before commencing fabrications’ manufacture of the equipment. Shop
drawing shall be based on the requirement laid down in the specifications. The manufacture
of the equipment shall be commencing only after the shop drawings have been approved in
writing by the consultant. Transformer shall be manufactured conforming to specification of
Local supply authority.

INSPECTION

i) The transformer shall be inspected on arrival as per the inspection manual of the supplier

HSCC-100_bed_NRHM_Chattisgarah SPEC Page E-94



i) Shal be examined of any sign of damage and specia attention shal ke given to the
following parts.

Oil tank and cooling tubes
Bushes crakes or broken
Oil sght glass

INSTALLATION

i) The transformer shall be ingtalled as per transformer manual of the transformer supplier
and conforming to Indian standards.

i) The transformer is to be erected on suitable size M.S channels embedded in the cement
concrete flooring including providing & fixing the channd. The transformer supplied
shdl be lifted by dl lifting lugs for the purpose of avoiding imbaance in trangt.

iii) The transformer wheels shal be locked by suitable locking arrangement to avoid
accidental movement of the transformer.

iv) The transformer cable end boxes shall be sedled to prevent absorption of moisture.

V) The transformer natural earthing and body earthing shall confirm to Indian Standard.

FACTORY TEST

The transformer shall be subjected to test as laid down in IS 2026 (Part ) 1977 a
factory/manufacturing unit prior to dispatch of the transformer to the site.
All original test certificates shall be furnished.

TESTING AT SITE

Prior to commissioning of the transformer the following tests shall be performed

i) Insulation resistance of the winding between phases and earth of H.V and M.V side.

i) Winding resistance of dl the winding on al tap positions shdl be taken.

i) The supplier gives sufficient advance information about the test schedule to enable the
owner to appoint his representative.

HIGH SPEED RESISTOR ON LOAD TAP CHANGER
GENERAL

High speed resistor on load tap changer shal be provided with the transformer wherever
specified. The high speed resistor OLTC shall be for rated voltage up to 11KV rating current
of 100 Amp, 3phase, 17step conforming to Indian standard with AVR & RTCC panel.

TYPE AND CONSTRUCTION

OLTC shdl be a compact unit for use with three phase distribution transformer. It shall be
completely self contained and designed to bolt directly to a part flange on the transformer.

The assembly comprise of
1. Tank

2. Selector Switch

3. Driving Mechanism
4. Barrier Board
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5. Local control Gear
6. Control cable Terminations
7. AVR & RTCC panel

TANK

The complete tap changer shall be housed in a single tank of welded sheet steel construction.
The tank shal be divided into two separate compartments to house the selector switch,
driving mechanism and Local control gear. Access to the compartments shall be made easy
by means of removable covers and a weather proof door. Anti- condensation heater shall be
provided in the compartment which houses driving mechanism and control gear.

OPERATION MECHANISM

An impulse is received either from a remote control panel or from a local manua operation
switch, which energies the appropriate raise/lower contactor to initiate a tap changer in the
required direction. The contactor when energized sedls itself via its own contact and the
driving motor commences to run. At a predetermined point a directional sequence switch
closes, taking over the handling duties of the contactor whose origind hold circuit shdl be
isolated. At the completion of the tap changer the directional sequence switch opens and de-
energizes the driving motor. The arrangement ensures that a short period initiating pulse shall
be accepted by the control gear.

CONTROL CABLE TERMINATION

A detachable undrilled gland plate and the terminal station for all the externa connections
shall be provided in the driving mechanism compartment of the tap changer.

AUTOMATIC VOLTAGE REGULATOR

Solid state automatic voltage regulator shall be provided for the regulation of the secondary
voltage of the power transformer with on load tap changer (OLTC). The band width control
shdl alows the dead band to be set in the terms of upper (LOWER VOLTS) and lower
(RAISE VOLTYS) voltage limit around a particular nominal value with a specified sensivity.
AVR shdl be provided with time delay control to adlow the regulator to respond only to
voltage fluctuations lasting for period greater than a selected time delay. Where the voltage
correction requires more than one tap change, the time delay shal be reinitiated before further
tap changes. Regulations shall reset automatically after voltage correction. Solid state lamps
(LED) shdl be provided to indicate voltage outside the preset limit & control relay operation.

RTCC PANEL

RTCC panel shal be provided to operate OLTC from control room located in substation.
RTCC shdl be provided with main switch, a sequence sdector switch. RTCC shall be
provided with lower push button & raise push button, tap change in progress & complete.
A.C supply ON/OFF lamp indicator & AVR relay operated operation indication. Cubical
panel shall be totaly enclose, floor mounting and fabricated with a framed structure with
rolled/folded sheet sted channel section of minimum 2mm thickness. All the sheet steel work
forming the exterior of RTCC panel shal be smoothly finished and al steel work used in
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construction of RTCC panel shall undergone a regrious meta treatment process consisting of
effective cleaning by hot akaline degreasing solution followed by the cold water rinsing,
pickling in dilute sulphuric acid to remove scdes and rust formation, a recognized
phosphating process , passivating in deoxidize to retain & augment the effects of
phosphating, drying with compressed air and dust free atmosphere, primer coating with two
coats of highly corrosion resistant primer applied under gtrictly controlled conditions and
finished coatof stoving
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19.00
19.01

(@)

(b)

(©)

©

(€)

(f)

19.02

TELEPHONE SYSTEM
Telephone point wiring

The point wiring shall be arried out with two pair telephone wire/cable, unarmoured, PVC
insulated, 0.61 mm dia annealed tinned copper conductor (IS 2532-1965)in suitable size
conduit (one pair aways remaining spare for one point)

Minimum Dia of Conduit for Interna/External Telephone Wiring - 20mm.

If more than one telephone point has to be provided at one mint, multicore, unarmoured

telephone cable shall be used (pairs required are equal to 2 No.of points) in suitable size of
conduit.

The point shall commence from the main telephone tag box/sub tag box and would terminate
at outlet box of point. Connection a both ends included in point wiring.

Fixing of conduit, conduit accessories draw out boxes and outlet box etc. in concealed/surface
conduit works as that of wiring for light fixtures shall be applicable for telephone wiring
conduit system also.

Joint in telephone wiring (between main tag box/sub tag box and outlet box of point) shal not
be allowed and the contractor should bear the wastages of wire if resulted due to this specia
requirement of telephone system.

External/Interna telephone and intercom wiring can be drawn in the same conduit, provided

after drawing wires, 50% of conduit cross sectional area is free. However, independent PVC
insulated telephone wire of suitable pairs shal be used for externd, internal and intercom.

To identify each pair of multipair telephone wire/cable, PV C indication numbers shall be put
on both ends of pair just before termination.

Telephone Tag Boxes

These shall be of MS sheet 2 mm thick with connector suitable for telephone connection (as
approved by ITI). It shal have hinged MS sheet cover.
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LIST OF APPROVED MAKES FOR ELCTRICAL SYSTEM

Contractor shall use the materids of goproved make as indicated below unless specified in
BOQ or as approved by the HSCC electrica incharge.

The contractor shdl ensure the correct sdection of the approved make meeting the
specifications and agpplication duties. Before placing order for procurement, the sample of
agoproved make shdl be got verified for its suitability to the specification and application
duty. However, HSCC eectricd engineer (gpproving authority) reserves the right to opt for
the best preferred listed make.

The contractor shdl quote the rate for the materia and equipment as per the list of approved
makes and equipment as per the list of gpproved makes. In the event of the contractor wants
to use dternate makes other than those stipulated for any reason , the contractor can send a
proposa after ensuring that what he proposes a the least meets both the qudity and safety
standard of the dipulated makes, and the financid benefit that will accur to the client. He
shal dso sand full guarantee to his aternate proposa. The dternate makes can be used only
after an agpprova accorded by the client/HSCC., whose decison will be find in this matter.
Any financid implication incurred related with ingpection will be borne by contractor.

SNo. ITEM MAKE

1 Main LT Pand/ Synchronizing CPRI Approved Pand Manufacturer ( Test
PandJAPFC panels /AC pandls  certificate of CPRI valid from January 2012
onward (Contractor must submit the documents

for approval of manufacturer to HSCC/Clien)

2. 11 KV VCB Pand Board SemengL& T/ABB/Schneider/Kirlosker/Crompton
Greaves/Control & Switchgear

3. Transformer Semend L&T/ABB/ Crompton /GE/
Mirzepur Electrica Indudtries Limited

4. Cast resin current Transformers: AE/ Kappa/Control & switchgear/L& T/Gillbert

& Maxwell
5. Sdlector Switches: L& T/ Sdzer/KAYCEE/ SiemensBCH
6. Push buttor, Indicating Lamps L&T(Esbee)/Siemens,
LED: Schinder/BCH/V eshno/Teknik/RAAS
7. Rubber Mats: Jyoti or Equivalent
8. Died Engine Cumming FG Wilson (Perkins)/ Caterpiller/

MTU/Kiroskar/Ashok Leyland/Greaves cotton

9. Altenator: Stamford/ AVK-SEGC/ Marathan/ Leroysomer,
NGEF/ Crompton
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10.

11.

12.

13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Anti-vibration mounting:
Dry Battery:

Automatic Battery Charger:

MV pandgFire pane/AHU
Pandl

ACB

Moulded case circuit Breaker

Power/auxiliary Contactors,
timers Relay, darters
AMF Relay

SFU with HRC

Change over switcheIsolators
Instruments (andoge)

Digitd Meter

Timersin Digribution board

Battery (Maintenance Free
VRLA Béttery)
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Gerb or equivaent make
Panasonic/Hitachi/Mistubushi/Cummins/Exide

Max Power/ Cossdl/ Statcon/ Voltstat,
AmargaHBL Knife

CPRI Approved Pand Manufacturer ( Test
certificate of CPRI valid from January 2012
onward (Contractor must submit the documents
for approval of manufacturer to HSCC/Client)

L &T ‘U Power(Omega)/ Semens 3WL/ ABB/
Legrand(DMX) Schneider (MG- Master Pact)/ GE-
Enteliguard /C&S

L &T - D Line/ GE/ Semend ABB/ Schneider
Compact Design) (MG-NS)/Legrand/C &S

ABB/ Schneider/ L& T/ SemendGE/C & S,

Control & switchgear/wood ward or approved by
engineer incharge.

L& T/ GE/ SeemengControl & Switchgear/ ABB,
Melin-Gerin/

CromptonGreaves/HPL (SOCOMECH)

Melin Gerlin/: Crompton/ SiemensABB/HPL/GE
L& T(Rishab)/ AE/ MECO/C &S

Enercon/ AE/ Secure/ Allan Braddy/L&T
Motwane/Dukati  (Imported)
Meco/HPL/Trinity/Minilec /C &S

Legrand/ Hagar/ Siemens ABB/ GE/C&S

HBL Nife/ Exide/ Standard/Amar Rgja Furakawal
Panasonic
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

MCB distribution Boards

RCCB

11 KV LT XLPE cables
Copper Control cable
Compresson Glands & Lugs
11KV grade cables(Double
compresson gland)

Copper/ Aluminum(Crimping
Type cable lugs for 11KV cables

Cable Joints (Heat Shrinkable)

HT cable termination
Cable Trays

Galvanized/PVC Raceways and
raceways accessories

Light fitting

Lamps

Gl / MS conduit ISl marked
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L &T/Hager/Legrand/ Siemens/ ABB/GE/
Schenieder (MG)/Havell9C& S/Standard/IndoAsian

L & T /Hager/ Legrand/ Semens / GE/Schenider
(Melin —Gerin)/C& S/indo Asian/Standard

RPG/ Polycab/ NICCO/

UNIVERSAL/Rallison/K El/Skytone/Batra Henlay
Finolex/ Polycab/ NICCO/ Universa/ National/
Ralison/RR Cable/Batra Henlay

Peeco/ Comet/ Dowdls Siemens

Asian/Dowells /Crystal/Jointwell or equivaent make

Raychem/3M/Cabsed

Stedlways/ Bharti/ Unitech /Maheshwari/or
approved by HSCC

Stedways Bharti/ Schneider(MG)/Legrand
Philips/ Wipro/ Bag/ GE/ Crompton
Greaves/Control & Switchgear/ Kesaec
Schreder/Anchor(Panasonic )/ Twinkle/ Anchor/
Philipg/ Osram/ GE/Anchor (Panasonic)/

BEC/ AKG/ Stedl Kraft
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36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

PV C conduit

Sted conduit accessories (1Sl as

approved sample)

Modular Metal box for switch

/socket

Copper conductor FRLS PVC

insulated wires ISl marked

Modular Switches & sockets

Outlets

Meta clad Socket outlets With

boxes

Lighting protection

UPS sysem

Street Light poles
Electronic Balast

Cailing fans

Main PC with CPU monitor

Auto manud changeover
switches (3Way)
Public address system

CCTV camera

Fire Detection System
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BEC/ AKG

Sharma sales corporation, super sales corporation or
equivaent.

Havdlsd MK/MDS/Anchor Roma/Northwest

Nationa/ Skyling Finolex/ Havels L&T/KEl /
R R cable/Rallison/Skytone/Batra Henlay

Havell’s (' Crabtree)/ MK-
Wraparound/Hagger/Wipro
Legrand (Myriug Anchor-
Roma(Tersawoods,viola)/ Northwest

L & T Hager/ Semend Merlin Gerin/ ABB
MDS/ BCH /Havels

Erico/Galaxy eectrode /Earth plus or equivaent

Hitachi/ Semensd Amarrga/ Etone
powerware/Emerson/APC (Schneider) /PCI LTD

Jndal/ Bombay poles/ Bag /Twinklel Pierlite or
equivaent

Philipg Wipro/Osranr/Bajgj/Cromptor

Crompton Greaves Bga/ Orient/ Alasom/ Usha
HP/ Compag/Del

Kaycee/L& T/ Schnieder

Bosch/ Bose/ Haristasa/lHoney wll
/Harman/JBL/Shure

Honeywel/ Schnider eectric
(Pelco)/DVTEL/Bosch/Siemens/Johson  control

Honeywell- Notifier/GENT/
Thorn/Bosch/Siemens/Cease fire (Hochiki)
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52.

53.

54.

55.

Portable fire extinguisher Minimax/Agnidevices/Superex/Ceasefire/Eversafe

EPABX system Avaya SiemengAlcatel/Erricsion/Panasonic
Telephone cables AT & T/ Fusion /Polymerg/Finolex/Delton
/communication cables Skyline/Skytone

Nurse Cdl bel sysem Omnitech automations/Process care system or

equivaent as per spect

END OF TECHNICAL SPECIFICATION
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DETAILED SPECIFICATIONS

SYSTEM DESIGN DATA

1.0

2.0

3.0

4.0

4.1

General
The system design, basis of design, estimated requirements and other relevant data

are outlined in this section. The specifications and specific requirements are outlined
in the subsequent sections.

L ocation

Proposed ‘10050 Bed hospitd’ located at Various Didricts of Chhattisgarh(CG).
Scope of work

The work proposed under this tender includes Supply, Installation, testing &
commissioning of Air Cooled package type DX units, Packaged, High Wall Split,
Windows type and Ductable Split type Air-conditioning system and ventilation fans
for the Hospitd Block

Basisof design

Assumptions

Following assumptions have been made for calculation of air conditioning cooling
load of the building Areas.

i. All exposed roof of A/C areas will be thermally insulated with 50 mm thick
expanded polystyrene or equivalent insulation.

ii. Condruction of wals will be

Externd walls : 9 inch thick brick masonry, plastered inside
and autsde.
Internadl walls : 4.5 inch thick brick masonry, plastered inside
and outsde.
ii. Glazing : Single pane transparent glass 1/4 inch thick
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iv. Lighting load

\Y Fresh ar

Vi Occupancy
vii Equipment Load
viii Electrica power supply:

iX Humidity Control

X Winter Hesating:

4.2 Outside Ambient conditions

2W/I xg.ft

- 2 Air changes per hour

- For OT’s Air Cooled Padkage type DX unit
with 5ACPH fresh air.

App.60- 100 Sg.ft per person or as per actuals.

As per standards

415V/3 P/ 50 Hz, AC power supply

Pan type Humidifier is considered only for
OTs

Winter heating have been considered in
Package type DX units for OT areas and
critical aress.

Season Dry Bulb temp Wet Bulb temp.
(deg. F) (deg.F)
Summer 110 75
Monsoon 95 83
Winter 45 11

43 Inside Conditions For OT's

72+-2 deg F , 50-60% RH

Other areas and buildings:  75+/2 deg F DB, 50-60% RH

5.0 System Design

51  To meet the air conditioned load during summer & monsoon, it is proposed to
provide Window, Split and Ductable Split Type Air Conditioner. The Air cooled
package type DX AHUsare considered for OT’s air-conditioning.

5.2.1 Conditioned air shall be taken from the ductable split type air conditioner through
Gl/Aluminium ducting and supplied to conditioned areas through ceiling / wall
mounted grilles / diffusers. Return / exhaust air shall be collected through similar
grillesand diffusers and returned to ductable split AC through false ceiling /return air

duct.
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6.0

7.0

71

7.2

7.3

74

OPERATION THEATRES

Operation theatres shall have independent air handling unit to prevent cross
contamination.

OT’s shdl be designed for recirculatory system with 5ar changes fresh ar.

Thelaminar flow air distribution system shall be followed Air shall be supplied from
ceiling level to flow uni directionally upto the operation table. Thereturn air shall be
collected from four corners of the room to prevent the contamination from
recirculation in space.

All ducting for OTs shall be of auminium because Gl duct can cause formation of
flakes on contacting moisture that can be carried down stream.

Both supply and return ar shdl be ducted.

Threeleve filtration shall be adopted with pre-filters, fine filters and HEPA filters of
folowing filtration efficiency :

Hepa Filters 99.97% downto 0.3 m
Fine Flters 9% downto5 m
PreFilters 90% down to 10 m

All these filters shall be with aluminium frame to prevent formation of bacterial
colonies. Epoxy resin shdl be used to sed filter media with the framework.

OTs shal be maintained at positive pressure by supplying about 15% more air than
return ar to prevent any contamination from entering OT space.

AHUswith HEPA filters shall be designed for high static pressure to over come high
pressure drops

For fire safety fire dampers shall be provided in supply and return air ducts. All

materials used for insulation shall be fire proof type. The split air conditioner & duct
mounted inline fan motors shall also be interlocked with the central fire alarm system
of the building such that in case of detection of smoke or fire by thefire alarm system,
the units shal automaticaly shut off.

Itemsto beprovided by other Agenciesfreeof cost to AC contractor

Civil works such as trenches for piping, cables and making foundations of equipment
etc.

Main 3 ph, 415 v, 50 hz, A.C. supply power supply up to each panel of Ductable Split
AC.

Main 1 ph, 220 v, 50 hz, A.C. supply power supply within 1 metre for Window &
Solit AC.
Any kind of fdse celing, boxing.
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75

8.0

9.0

10.0

11.0

111

112

113

Making frames for fixing grilles & diffusers in fase celing, boxing or in wdls

Drawings

The drawings forming part of these specifications provide a feasible scheme for
locating the equipment and it is for the reference purpose only. The contractor may
re-arrange the equipment for improving the layout and meeting the site conditions.
All such changes shal however be subject to the architect’s approval. These
drawings are not meant to be working drawings which shall be prepared by the
contractor as required.

Test Data

The complete HVAC system shall be tested as per the specifications given elsewhere
and complete test data shal be furnished on prescribed data sheets:

Technical Data

The contractor shall furnish complete technical data, on the equipment offered as
required under the heading Technica datd

Performance Guar antee
The contractor shall guarantee that the air conditioning plant shall maintain the
desired inside temperature within +/- 2 % tolerance for the rooms supplied with

Package AC.

The contractor shall guarantee that the capacity of various components as well as the
whole system shdl not be less than specified.

The contractor shall ensure that the system shall be free of vibrations and disturbing
sounds.
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Air cooled Package Type DX Units

1. Scope:

The section sets out the general requirements for factory built or assembled Air
cooled condenser type Package DX Units complete with safety controls, nstruments
eectricd ingdlation including ingdlation testing and commissioning

2. Componentsof Machines

Each Air cooled Package DX unit shall be complete with hermetic type
compressor/s, Indoor Unit, Outdoor Unit, compressor motor, interconnecting
refrigerant piping of required size from indoor to outdoor unit with necessary valves,
strainers ,therma insulation etc, refrigerant controls and accessories, gauge panel,
motor starters, and electrical controls, safety controls and devices and fir st charge of
refrigerant, oil etc.

3. Compr essor

Compressor shall be multi cylinder semi hermetic/hermetic type complete
with drive and motor, dynamically balanced removable cylinder seeves, oil return
check valves suction and oil strainers, discharge and suction shut-off valves, site
glass etc .Compressor and motor assembly shall be installed on a spring mounted
floating platform to provide quite vibration less operation. Compressor shall be
provided with overload protection switches efc.

The compressor shdl be enclosed in a hermeticdly sedled casng and shdl be
slitable for R-134a / R-410a.

4. Outdoor Unit (Air cooled Condenser)

The air cooled condenser coil shall be of heavy gauge suitable copper tubes
with auminium fins and condenser shall be so designed to give the required capacity
for the specified peak ambient conditions. Suitable axial flow heavy duty condenser
Fans for low speed quite operation shall be selected. The condenser Fan shall be
suitable for 415 V/3Ph/AC supply. The casing shall be fabricated from galvanized
steel, zinc phosphated and finished with baked enamel paint. The casing shall make
the whole unit weather proof suitable for outdoor installation. The unit shall include a
remote control assembly with thermostat and starting and speed switches. The
necessary charge of refrigerant gas and lubricated oil shall be provided to run the
system.

5. Indoor Unit (Double skin Air Handling unit)

The Indoor Unit/air handling units shal be double skin fully enclosed
construction, draw-thru type and shall include flat filter section, fan section, coil
section, Microvee /HEPA Filter section, and humidifier section etc with necessary
vapour arrangement. The AHU shall be two tier type with the Microvee and HEPA
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filter sections in the upper tier.

5.1 Fan Section

Fan shall be centrifuga with forward or backward inclined blades. Fan casing
shall be made of galvanised steel sheet. Fan wheels shall be made of galvanised stedl.
Fan shaft shall be ground C40 carbon steel and supported in pre-greased ball bearings
operating less than 75% of first critical speed. Fan wheels and pulleys shal be
individually tested and precision balanced dynamically. The fan shall be selected for
afan speed not exceeding 1000 rpm for fan dia of more than 350 mm .The fan outlet
shdl be connected with casing with the help of fire retardant canvas.

5.2 Coil Section

The cooling coil shall be of seamless copper tubes, the internal and outer dia
of the cooling coil shall be as per the standards of the approved makes with
aluminium fins firmly bonded to copper tubes assembled in zinc coated steel frame.
Face and surface areas shall be such as to ensure rated capacity from each unit and
such that the air velocity across the coil shall not exceed 500 FPM. The coil shall be
pitched in the unit casing for proper drainage. The fins shall be spaced by collars
forming integral part of the fins. The tubes shall be staggered in the direction of air
flow.

The fins shall be uniformly bonded to the tubes by hydraudic mechanical
expansion of the tubes. Fin spacing shall not exceed 5fins per cm. The coiling coil

assembly shall be on aluminium rails and nylon rollers for easy with drawl from
gther dde.

5.3 Prefilters

Each unit shal be provided with a fadory assembled filter sections containing
washable synthetic type air filters. Filter framework shall be duly seaed and
constructed from aluminium aloy. The media shall be supported with HDP mesh on
one side and aluminium frame mesh on other side. Filters face velocity shall not
exceed 500 FPM. Filters shall fit so as to prevent by pass. Holding frames shall be
provided for installing a number of filters cells in bank. These cells shall be held
within the frames by diding the cdls between guiding channels.

5.4 Humidifier Section
A separate humidifier section shall be provided in the AHU’ sin the lower tier.

Pan humidifier shall be placed outside the AHU & within the AHU room & steam
shdl be supplied in the humidifier section.

5.5 Housing/ Casing
The housing /casing of the air handling unit shall be of double skin panels,
sandwitched type with polyurethane foam insulation of 25 mm thickness ( overal ).
The housing shall be so made that it can be delivered at site in the total/ semi knock
down conditions depending upon the location. The frame work shall be of extruded
aluminium hollow section duly powder coat painted/ anodized. All the frame shall be
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assembled using mechanical joints to make a sturdy & strong frame work for various
sections

The outer sheet of panel shal be of made of galvanised pre-plasticised
sheet/powder coated CRC sheet of 0.80 mm thickness, and inner sheet of 0.63 mm
thick GSS.  These panels shdl be bolted from inside on the frame with soft rubber
gasket in between to make the joints ar tight.

Frame work for each section shall be bolted together with soft rubber gasket
in between to make the joints air tight, suitable doors with chrome plated hinges and
latches shall be provided for access to various panels for maintenance. The entire
housing shall be mounted on steel channel frame work. Units shall have hinged, quick

operating access door in the fan section etc. The access doors shall also be double
skin type smilar to the casng.

The special (Microveeand HEPA ) filters shall be housed in a separate AHU
upper tier cadng of suitable dze & length.

The enclosure shall be sized to accommodate the standard Microvee filter.
The inspection doors shall have double synthetic rubber seals doors & locking
arrangements. The gaps between filter frames & housing shall have synthetic rubber

packing to eliminate any air leakage. All filter frames & metallic parts shall be made
of Aluminium. The Microveefilter sections shall have provision for fixing a portable

inclined manometer for teking filter pressure drop readings.

Drain pan shall be constructed of 18 gauge aluminium sheet with necessary
dope to facilitate fast removal of condensate. It shall be isolated from the bottom
floor pands through 12 mm thick kinny foam insulation or equivaent.

Fan Motor and Starter

Thetotally enclosed fan cooled squirrel cage fan motor shall have aminimum
rating as given under " Schedule of Equipments and the starter rating shall match the
motor rating and both control panel shall conform to the specifications under "Motors
and Switchgears'. Drive to fan shall be provided through belt-drive arrangement.
Bdts shdl be of oil resgtant type.

Controls

Each air handling unit shall be provided with a modulating valve motor and
modulating thermostat, conforming to specifications under "Controls'.

Accessories
Each indoor/air handling unit shdl be complete with: -

Thermostats at coil inlet and outlet with disgay on microprocessor base control panel
of the system.

Pressure gauges with cocks a inlet and outlet of the coil.
Dran line from unit to drain trap.
Hexible connection between fan outlet and duct.
Vibration isolators of high efficiency.
6.0 Refrigerant System
The air conditioning units shall be complete with pre-charged refrigerant line
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including fittings, valves and thermostatic expansion valve. Automatic resetting type
low and High Pressure cut outs shall be provided to safe guard the unit against
abnorma  operation.

Control, Instrumentation and Accessories

Each unit shdl be equipped with but not regtricted to the following

Crankcase hesters

High —low cut outs

Safe guard againg short cycling of compressor

Insulated drain piping

Compressor and Fan motor dtarters with bi-mettalic overload relays with restting
Isolation vaves for ar cooled condensers in refrigerant lines

Expanson Vaves

Vibration isolation Pads below the units
Double canvass connection b/w indoor unit and dtarting ducts

A snap acting type fixed differential double throw type air thermostat shall be
provided to start and stop the compressor depending upon the air conditioned space
requirements in addition to a manually operated switch. The thermostat shall be able
to be adjusted from 18 OC to 260 OC with an increment of minimum 0.50C

All the moving parts in the units shall be mounted in the steel frame work with the
hep of suitable vibration isolators in order to ensure quite operdtion of the unit

Microvee filters (fine filters)

Microvee filters shall be of dry type. Filters media shal be made from
washable nonwoven synthetic fibre repl aceable mediareinforced with HDPE cloth &
Aluminum mesh, specially treated with antifungal and bactericidal agentsto prevent
growth of micro organisms. The filter media shall be treated to permit washing with
water several times before discharged. The media shall be properly supported and
spaced so that air flow through the filter is uniform. The filter shall be housed in
aluminium frame work. Filters shall be designed to remowe particle down to 5 micron
size and with efficiently of 98.0 percent tested as per BS 2831 using Test Dust I1. The
filters shall be installed in the air handling units after the chilled water coils. They
shall be capabl e of being replaced or removed for servicing without the use of special
tools

High Efficiency Particulate Absolute (HEPA)Filters

HEPA filters shall be made in extended surface configuration of deep space folds of
sub micron glassfibers. Thefilter mediashall be housed in an a uminium sheet frame
provided with double turned flanges and closed cell neoprene gasket. Thefilter media
shall not absorb moisture, stretch, swell or undergo chemical change with moisture.
The filter shall be resistant to fungus and bacterial growth. Filters shall be free from
pin holes and other lesks.

The housing shall be designed to install the HEPA filters in the terminal locations in
the false ceiling or in the duct plenum so that it is removed easily without risking the
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infiltration of dust whatsoever. The arrangement for filters shall be strictly in
accordance with the manufacturers recommendations and shall be approved by the
engineer prior to fabrication and installation. The filters shall be protected with
aluminium dotted protective grille from the bottom in case of installation of filtersin
fase ceiling air terminals. All MS parts shall be derusted and shall be epoxy painted.
The aluminium grilles shall be made from 1.6 mm auminium sheets with minimum
clear area of 60 percert. The grilles shall be anodised stove enamel painted as
gpproved by the Engineer.

Refrigerant Fiping:
The indoor and outdoor unit shall be interconnected by a suitable type seamless
copper refrigerant liquid and suction lines using flared or brazed fittings. Necessary
accessories shdl be incorporated in the circuit.
Limitations:
The ar velocity across the cooling coil shal not exceed 500 FPM.
The fan outlet velocity shal not exceed 1800 FPM.
The ar veocity across the filters shal not exceed 500 fpm.
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DUCTABLE SPLITUNITSWITH AIR COOLED CONDENSERS
Scope

The scope of this section comprises the supply, installation, testing and
commissioning of factory built self contained air cooled condenser type ductable split
ar conditioners complete in al respects and generaly in conformity with these
specifications, requirements of drawings Schedules of equipment and Bill of
Quantities.

Componentsof Machines

Each ductable split air conditioners shall be complete with hermetic type
compressor/s, DX type air cooled condenser, evaporator/ chiller, compressor motor,
interconnecting refrigerant piping with valves and strainers etc. refrigerant controls

and accessories, gauge panel, motor starters and electrical controls, safety controls
and devices and first charge of refrigerant, oil etc.

Condensing Units

Each condensing units shall be complete unit with hermetic compressor/s, air cooled
condenser, condenser fans with motors, internal piping , switches and internal wiring
and shdl be endosed in a weather proof outdoor type housing.

The compressor shall be hermetic, with enclosed gas cooled motor. The compressors
ghdl be suitable for R-134a / R-410a

The condenser coil shall beair cooled type with aluminium fins and copper tubes and
necessary refrigerant connections. The copper tubes shall not be less than 3/8” O.D.

The condenser air fans shall be propeller type direct driven, each complete with
motor. The air quantity and area of the condenser shall be adequate for working in the
gpecified out door conditions.

The casing shall be fabricated from galvanized steel, zinc phosphated and finished
with baked enamel paint. The casing shall make the whole unit fully weather proof
suiteble for outdoor ingtalation.

The unit shall include a remote control assembly with thermostat and starting and

speed switches.

The necessary charge of refrigerant gas and lubricated oil shall be providedto run the
system.
Ductable Cooling Unit:

The cooling unit shall be matched to the respective condensing unit and shall consist
of cooling coail, blower, filters, outer cadng, drain pan, accessories eic.
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The cooling coil shall have copper tubes of not less than 3/8” o.d. and continuous
aluminium plate fins with integral collars. The tubes shall be staggered in the
direction of the air flow.

The fan section shal comprise of auminium centrifuga blower/s, statically and
dynamicaly bdanced, motor, drive package, mounting arangement etc.

The unit casing shall be made of galvanized steel, the casing shall be insulated to
lower the noise levd and diminate condensation.

Refrigerant Piping

The condensing unit and evaporator unit shall be interconnected by type' 1’ seamless
copper refrigerant liquid and suction lines using flared or brazed fittings. Necessary
accessories shdl be incorporated in the circuit.

Vaves used in the Refrigerant piping shall be of the packed, back seated type and
shall be of forged /cast brass/bronze construction. All joints of steel to steel piping
shall be welded and steel to Brass/Copper shall be silver brazed. Care shal be taken
to remove the burr and dirt from the pipe ends and form proper V' a the mating ends
before welding.

Flare type compression fittings shall be allowed upto 15mm piping diameter only for
which anneded copper tubing shdl be used.

Refrigerant piping shall be complete with the following accessories (but not limited
to)

54.1) Hot Gas line muffler.

54.2) Liquid line strainer cum drier with disposable type of cover, with a bypass
line with vave.

54.3) Liquid line sght glass

544) Liquid Line solenoid vave.

545) Thermodatic expanson vave.

546) Liquid line Refrigerant Grade vaves as required.
54.7) Shut off vaves on compressor.

Refrigerant Suction Gas to liquid heat exchanger, if provided, shall be tube in tube
type fabricated out of M.S. heavy class seamless pipes conforming to 1S 1239.

The suction line shal be insulated with 6mm rubber foam insulation.

Fresh Air Take Arrangement
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An adjustable manual damper of M.S. sheet along with bird screen, air inlet louvers
shdl be provided for fresh air entry.

Miscellaneous

The unit shall have control panel, housing the starting switches, contactor, relays etc.
Isolation pads shdl be provided under the units

Dran line shdl be provided from indoor unit upto drain point

Suitable M.S. angle iron supporting frame shall be provided for the condensing units
and supporting arrangement for the indoor units.

Interconnecting power and control cabling shall be provided between condensing
unit and evgporator unit and cabling between the main control pands to the units

Testingand Commissioning

Therefrigeration system shall be thoroughly tested for any leaks by pressurising with
dry nitrogen to a pressure of 350 PSIG. Each joint and flare connection shall be
checked for any leakage with soap solution. Any leaks shall be rectified and the
above process shall be repeated till no leak is detected. The pressure in the system
should stand for 1 day.

The system shall then be vacuumized to 7.6mm Hg absolute and maintained at this
level for 4 - 6 hours. Thereafter the vacuum pump shall be stopped and vacuum
maintained for 24 hours. Pressure rise should not exceed 25mm of water absolute.

The vacuum shall then be broken with dry nitrogen and system again vacuumized to
7.6mm Hg maintained for 4 hours. This procedure shall be repeated for a third time
before charging refrigerant ges.

The contractor shall set all safety and capacity controls and interlocks, properly and a
record of al settings shdl be furnished before commissioning the plants

Testing and commissioning shal be caried out in the presence of
Architect/Consultant or his representative to his entire satisfaction.

Painting

All equipments, including mounting frames and interconnected piping etc shall be
painted with two coas of goproved enamd paint.
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HEATING & REHEATING SYSTEM
General:

The electric heating system and hot water heating system shall comply with the
specifications as lad down.

ElectricHeaters:
The heaters shdl be enclosad type with externa fins for heat radiaion.

The heating element shall be of superior grade Nichrome wire of required resistance
for the specified capacity.

The heating element shall be enclosed in aluminium sheet casing with suitable
insulator blocks to prevent grounding.

The aluminium casing shall have aluminium fins spaced at least 4 inch. The fins
should have a snug tight fit over the casng.

The heater terminds shall be secured a one end through insulated connectors.
Theindividua heater shall be secured a one end through insulated connectors.

The heater shall be supplied in sets of 3 heaters, for balanced loading of 3 phase and
neutra supply.

Heater Frames:

Each bank of heaters shall be mounted on auminium angle frame work of suitable
Sze and length to suit the heaters.

Contactors:

Each bank or banks of heaters shall be controlled through a contactor of ample rating
and having a 220 volt holding coil. The contractor shall be indication lamps etc. as
specified. The heaters shall be interlocked electrically with the fan so that these are
shut off in the event of fans bresk down.

HSCC-100/50 Bed Hospital, C G-NRHM Page-Specs-AC-13



5. Heating Ther mostats:

Each group of heaters shal be controlled by one single stage for preheater and one
two stage snap acting heeating thermostat for rehesters.

6. Humidistat:

There shall be one snap acting dehumidifying humidistat in parallel with the single
stage heeting thermostat. They shdl be used for rehester control in monsoon.

7. Safety Thermostat :

Each group of heaters in a unit shal be provided with a heating safety thermostat
having manud reset.

8. Controls:

The safety thermostat and other controls shall be interlocked with the motor and shall
be as specified under controls.
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Pan Type Humidifier

Type :

The pan type humidifier shall be closed type and connected to the supply air
duct for introduction of steam when required.
Construction

The body of the humidifier shall be fabricated out of stainless steel sheet at
least 2mm thick with all joints welded with stainless steel welding rods and all edges
rounded off. The pan shall be made completely air tight and leak proof. On top of the
pan an openable cover shdl be provided for mantenance of internd components.

The humidifier shal be externally insulated with Resin bonded fibreglass of
density not less than 32 Kg/cub.m and then cladded with 0.8 mm thick aluminium
sheet.

The humidifier shal have two chambers with two banks of heaters. One bank
of heaters shall aways remain ON when the AHU is in operation to maintain the

temperature of water between 60 - 70 deg. C and the othe r bank should come on when
there is ggnd from the humidistat for humidification.

The electric heaters shall be submersible type made out of incloy sheeth and
brass/bronze flanges. The heaters shall be of suitable rating to produce instant steam
when required.

Electrical panel( Pan type Humidifier)

The electrical panel box shdl be made of 16 GCRC sheet and painted with
heat and water resistant paint. All switchgears and internal components of the panel
shal be of L& T/SeimensEE make only.

Controlsand accessories:

The humidifier shal be complete with following controls and accessories:
a Wae proof light in the tank

b. Waer levd indicator

c. Low water level cut-off switch

d. Foa vave with bronze bl

e Makeup, quick fill and dran connections

f. Safety thermogtats.

g. Fault indication lamp.
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5.

AIRCOOLED SPLIT AIR CONDITIONER
SCOPE

Scope of this sub-section comprises the supply, erection, testing and commissioning
of Air-cooled split air conditioners confirming to these specifications and in
accordance with the technicd 'schedule of equipment’ and 'bill of quantities.

TECHNICAL SPECIFICATIONS

The split typeair conditioners shall have an actual operating capacity as required in
the specifications. Thetenderer shal clearly indicatethe MAKE/MODEL/ACTUAL
capacity of the units under actual working conditions and also enclose the
manufacturer' literature and clearly mark the models of the units and complete
sdection data

CONDENSING UNITS

The condensing unit will be provided with single or two serviceable hermetically
sealed compressors suitable for 415+ 10% volts, 3 phase, 50 HZ. The unit will be
capable of providing the specified design minimum refrigeration capacity at design
ambient conditions, without the help of any addition of water. The unit should be
suitable for location in the open exposed roof outside weather without any
damagerust in the casing and other parts.

The compressor shall be hermetic, with enclosed gas cooled motor. The
compressor's shal be suitable for R-22.

The condenser coil shall beair cooled type with aluminium fins and copper tubes and
necessary refrigerant connections.  The copper tubes shdl not be less than /2" O.D.

The condenser air fan(s) shall be propeller type direct driven, each complete with
motor. Theair quantity and area of the condenser shall be adequate for working in the
specified outdoor conditions.

The casing shall be fabricated from galvanised steel, zinc phosphated and finished
with baked enamel paint. The casing shall make the whole unit fully weather proof,
suitable for outdoor installation.

The necessary change of refrigerant gas and lubricated oil shall be provided to run the
system.

EVAPORATIVEUNIT

The evapordive unit shal be asspecified in Technicd Schedule of

Equipment complete  with cooling coil of adequate sze, synthetic fibre cleanable
filters  minimum 25 mm thick with face velocity not exceeding 106 mpm,
centrifugal blower. the casing shall be heavy gauge sheet smoothly finished and fully
protected againgt rugting.

REFRIGERANT PIPING
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The condensing unit and evaporator unit shall be interconnected by type '1' seamless
copper refrigerant liquid and suction lines using flared or brazed fittings. Necessary
accesories shdl be incorporated in the circuit.

The suction line shdl be insulated with 6 mm rubber foam insulation.

MISCELLANEOUS

The unit shall have control panel, housing the starting switches, contactor, relays etc.
Isolation pads shdl be provided under the units

Dran line shdl be provided from a coil up to drain trap.

Suitable M.S. angle iron supporting frame shall be provided for the condensing unit
and supporting arrangement for the indoor units.

Interconnecting power and control cabling shall be provided between condensing
unit and evgporator unit

INSTALLATION

The proposed location of the condensing units and the evaporative units as shown in
the tender drawings are tentative. Actua location will be decided in consultation
with the architect and the refrigerant piping of lengths asrequired will be provided by
AC contractor within the quoted price. The instalation shall be carried out in
accordance with the best engineering practices to the complete satisfaction of the
consultant to ensure proper return, and installation free from vibration and noise
considered objectionable. Apart from other operational and safety controls provision
will be made for manual resetwith HP/LP cut out and for non-recycling control relay.

TESTING

The actual refrigeration capacity of the evaporative unit as tested at site shall not be
below the capacity under the specific conditions as contained in the manufacturer’s
literature forming a part of the contract - but in no case less than the capacity
gpecified in the tender.

PAINTING

The AC contractor shall be responsible to restore the equipment to original condition
in case of any scratches or damages to the equipment up to the time of the handing
over the same to the owner.

TECHNICAL DATATO ACCOMPANY BIDS

Tenderer shal submit with tender complete technical data for selection of various
components supported by the rdlevant literature
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VENTILATION FANS

General:

The ventilation fans shall be complete in al respects and shall generaly
comply with the following specifications given below:

Exhaust Fans:

The exhaust fans shall be propeller type with steel hub and blades, mounted directly
on the shaft of atotaly enclosed motor.

The fan blades shall be of pressed sted of aerofoil design for high efficiency and
datic pressure.

The mounting frame shall be of cast/sheet steel with steel brackets to connect the
frame, with the fan/motor assembly. Rubber mounts shall be provided between the
mounting frame and the mounting brackets.

The fan motor shdl be to totaly enclosed squirre cage type.
Centrifugal Blowers:

The centrifugal blowes shal be double/single inlet, double/single width,
non-overloading type, of suitable construction. The blower performance must be
rated in accordance with gpproved test codes and procedures.

The blower housing comprising of scroll & side plates shall be accurately cut, heavy
gauge all welded sectional construction and reinforced with angle bracings. Outlets
shall be flanged to assure proper duct connections. Inlet cones shall be spun venturi
type or curved vane type to ensure smooth air entry. The base frame shall be of angle
iron in bolted/welded construction.

Impeller shall be fabricated from sheet steel with backward curved, properly
designed blades, heavy c.i. hub and shall be both dynamically and statically balanced,
to a close tolerance fa quiet and vibration free performance.

Shaft shall be of hot rolled steel or forged stedl, sized adequately, but in no case less
than 40 mm diameter and shall be accurately ground and polished to a close
tolerance.

Bearings shall be self aligning, heavy duty ball or tapered roller type with integral
dust and grease sedls.
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After assembly, the complete fan shall be painted with rust proof primer and two
coas of synthetic enamd paint.

Fan having wheel diameter of 1220 mm or more, shall ke supplied with split, bolted
housing for convenience of handling and ingtalation.

Blower Drive Assembly:

Drive assembly for each blower shall consist of blower pulley, motor pulley, a set of
V' bdts, bet guards, and bdt tenson adjugting devce.

Pulleys shall be selected to provide the required speed. They shall be multi-grove
type, with section and grooves selected to transmit 33% more load than the required
power and shdl be daticdly baanced.

The belt guards shall be of m.s. sheet with angle iron reinforcement and expanded
metal screen.

Exhaust Blower s(Fan Section of AHU)
The exhaudt fans (fan section of AHU) shdl be as described in under AHU.
Motorsand Starters:

The motor for each blower shall be squirrel cage induction type and conform to
specifications as given under section on control panel, motors and switchgear. The
motor h.p. shal be at lease 20% more than the limit load of fan and of minimum
rating as given under “Schedule of Equipments.

Limitation:
The air velocity limits are as follows :

Veocity a blower outlet shal not exceed 12.5 mps.

AXIAL FLOW FANS

Casing shall be constructed of heavy gauge sheet steel. Casing shall be provided with
hinged door enabling easy replacement of whed, shaft and bearings. A small
ingpection door with handle and neoprene gasket shall aso be provided. Casing shall
have flanged connection on both ends for ducted gpplications. Support brackets for
ceiling suspenson shal be welded to the casing for canection to hanger bolts
Straightening vanes shadl be aerodynamicaly designed for maximum efficiency by
converting velocity pressure to datic pressure potentiad and minimizing turbulence.
Cadng shdl be de-rugted, cleaned, primed and finish coated with enamd pant.
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Rotor hub and blades shdl be of cast duminium, or cast steel congruction. Blades
gl be die-formed aerofoil shaped for maximum efficiency and shdl vary in twist
and width from hub to tip to effect equd ar digtribution dong the blade length. Fan
blade mounting on the hub shdl be daticdly and dynamicdly baanced. Extended
grease leads for externd lubrication shal be provided. The fan pitch control maybe
manually readjustable at site, upon installation, for obtaining actual airflow values, as

specified.

Motor shall be of 3 phase squirrelcage totally enclosed, fan cooled type. Motor and
darter shdl be in accordance with para 6.6. (V) and 13.9. The speed of fan shdl not
exceed 1000 RPM for fans with impeller diameter above 450 mm, and 1450 RPM for
fans with impdler diameter of 450 mm and less.

Drive to fan shdl be provided through belt drive with adjustable motor sheaves and
bet guard or direct driven. Bdt shdl be oil resgant type.

HSCC-100/50 Bed Hospital, C G-NRHM Page-Specs-AC-20



1.0

11

12

20

21

22

2.3

31

31

32

321

CONTROLS
General

The various controls listed below shall be electrically operated and generally comply
with the specifications listed below.

In case of low voltage controls, necessary step down transformers shall be provided
with each control as required.

M odulating Humidistat

The humidistat for humidification shal be snap acting type as per clause 2.5.

Snap Acting Humidistat

The humidistat for humidification shall be snap acting type with an adjustable
differentid. The sensng dement shal be horse of hair or other accurate device.

Reheat Ther mostat

The reheat thermostat shall be 2 stage snap acting type for room mounting, with 1 deg.
C differential.

Winter Heating Thermostats

The winter heating thermostat shall be to stage snap acting type for room mounting
with 1 deg. c differentid.

Refrigerant Control
Expansion Valve

The thermostatic expansion valve shall be with external equaliser lines and capillary
with "Bulb" for producing super hest.

Solenoid Valves

The solenoid valve shall be pilot operated with packless seat to ensure leak proof shut
off. The pressure drop acrcss the valve shdl not exceed 5 psg.

Temperature Control

The water temperature controller shall be snap acting capillary type with arange of °
F. 10 100° F. and a temperature differentid of 2deg f adjustable in the field.
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Safety Controls

Antifreeze Ther mostat

The antifreeze thermostat shall be snap action typewith arangeof -12°c. to +10°c. It
should be complete with a reset button to prevent restarting of the compressor.

High and L ow Pressure Cutout

The high and low pressure cutout shall be of snap acting type with adjustable set
point and differentialand range suitable for R-22/R-134a pressure. The high pressure
cutout should aso have areset button to prevent restarting of the compressor.

Oil Failure Switch

The ail failure switch if required shall be snap acting type with suitable adjustable
range and differential and complete with reset button. It should also have atime delay
rlay for start up of the compressor.

Gauges

The water pressure gauges shall be of robust construction with minimum 100 mm
did, of suitable range and occupancy cdibrated.

Thermometers

The thermometers shall be mercury filled industrial stem type, with metal casing and
threeded fixing arrangement.
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MOTOR & SWITCHGEARS
MOTOR STARTERSCONTROL PANELS

General

The motors and switchgears required for various items shall generaly be as per
specifications given below. All electric motors shall be suitable for 3 phase, 50 cycles
415 volts A.C. supply.

Control Panel

These panels should be floor/wall mounted, sheet steel clad, modular construction,
cubicle design, compartmentalised .These panels shall comprise of incoming &
outgoing feeders (circuit breakers, fuse switch units/switch fuse units, contactor
starters with overload relays, single phasing preventor etc. as indicated in the
drawings.

The panels shall be provided wherever necessary with necessary interlocks designed
to prevent incorrect operation and to ensure safety of operating personnd and
equipment.

All feeders are to be operated from the front and they shall be interlocked suitably.
Padlocking arrangement and interlock defeating device shall also be provided. Each
module shall have separate door and partition plate. The feeder incomer switches
shall be interlocking with the door so that the door can only by opened when switch is
in “off' position. The doors and covers shall be provided with thick gaskets to make it
dust tight. All the door covers shall be provided with synthetic rubber gaskets to
make it dust tight. Feeder name tags shdl be provided.

Air Circuit Breaker and Fuse Switch Units

The circuit breaker shall be air break fully draw out type equipped with arc chutes
and their face barriers of proper design. The continous current rating of the circuit
breakers shall be as given in the detailed technical specifications. The circuit breakers
shall have a breaking capacity of 31 MVA at 415 volts, 50 hz ac & they shall be able
to withstand full fault current for one second.

The circuit breaker shall be provided with manually operated spring closing
mechanism. The operating mechanism shall be trip-free throughout the breaker travel.
The breaker shall be equipped with inside “on' & “off' position indicator mechanism
and so located that the position of the circuit breaker i.e. whether closed or open, is
indicated on the front door of the compartment. The “on' & “off' trip indicating lights
shdl ds0 be provided for each bresker feeder.

The moving portion of the circuit breaker shall be so interlocked that it is not possible
to isolate it and draw out from the service position or to plug it in from the isolated

position when the circuit breaker is closed. The interlock being provided shall be
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such as to prevent operation of a circuit breaker unlessit is fully plugged in or fully
isolated and is locked correctly in ether of the two positions.

The circuit breaker compartment doors shall be so interlocked as to prevent access to
the breaker while in the plugged in position. However specia means shall be
provided for undoing this interlocked in an emergency.

The draw out feature shall clearly provided three distinct positions of the circuit
breaker viz., “service, ‘test' & isolated. Inadvertent withdrawal of a circuit breaker
removable unit too for beyond its supports shall be prevented by a suitably interlock,
the design shall provide for the testing of breaker in the test positions i.e. when the
breaker's moving unit is in fully disconnected position and the secondary circuit
remains connected or energised. The secondary connections between the fixed and
removable units shall be provided with means of spring loaded dliding type contacts
to make the bresker fully draw out type.

The circuit breaker unit shall be provided with complete range of releases including
the overload releases and release for short circuit protection.

The circuit breaker shall be provided with necessary awiliary contacts with 2No.
spare contacts. All contacts shdl be wires upto the termina board.

The fuse switch unit shall be of load break heavy duty, industrial design and of
double break pattern with quick make and quick break mechanism, however, the
design shall be such that it shall ensure positive opening evenif quick break actionis
log due to soring dretchening or bresking.

The “on' and “off' position of the switch handle shall be distinctly indicated and inter
locks shall be provided to ensure that switch cover can not be opened unless the
switch is in the “off' pogtion.

The fuse switch units shall be provided with non-deteriorating type of HRC cartridge
fuse link and having rupturing capacity not less than 31 MVA a 415 volts

All alive parts inside switch shall be properly shrouded and inter phase barriers shall
be provided. Design of the switch handles shall be such that they do not protrude out
of the panel in the manner so as to prevent free passage of operating personnel.
Design with norma conventiona position of switch handle up in “on' position &
down in “off' pogtion shdl be preferred.

415VoltsBusBars

The 415 volts main bus bar shal have continuous current rating as indicated in the
specification or equivalent standard rating of at least 50 percent of these of the phase
bus bars. The bar and its connections shall be so arranged and supported as to
withstand without any damage or deformation, the specific short-circuit current. The
bus bars shall be braced and supported on reinforced fibre glass support and shall be
of electrolytic grade type E 91e of |1S: 5082. These bus bars shall withstand 43.12 ka
for one second during short circuit conditions. The bus bars shall be colour coded
with PV C tapes or insulating painting for identification purposes. The bus bars shall
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be deeved with specid type heat shrinkable PV C deeving.

The main three phase and neutral horizontal bus bar shall be located in top isolating
chamber extending throughout the length of the switch board. Bus bars shall have
withstand capacity of 43.12 ka RM S and shall be mounted on reinforced fibre glass
supports at intervals suitable for prescribed conditions of short circuit and other
dandards. The neutrd bus bar shdl run dl dong the length of the board.

Power shall be distributed to the outgoing or incoming control units in each section
by a set of vertica bus bars three phase and neutral. The vertical bus bars shall be
isolated from control compartments by siitable metallic barriers or by insulating
deeve on each bus and supported in liberally designed reinforced fibre glass
insulating plates spaced as per standards suitable joints shrouds detachable type shall
be provided on bus bar joints.

Bussupports shall be resistant low absorption type moulded insulation of high impact
drength and high creep age surface.

All bus work shall be bracedto withstand without damage ashort circuit current of
4312 ka symmetrica for one second.

The vertical bus bars for different sets of panels shall be connection should not be
panted.

Instrumentsand Meters

Current transformer shall comply with the requirements of IS; 2705 They shall have
ratio outputs and accuracies as specified or required as shown in single line diagram.

All indicating instruments shall be of industrial pattern and should be provided as
shown in the single line diagram.

All instruments shall be switch board type flush mounted with proper scale
dimensions so as to be clearly visible to the operators standing on the floor. The
instruments shall be provided with front of board zero adjuster shall be not preferably
be mounted at heights lower than one meter and higher than two meters above the
floor levd.

The operating handles, meters, instruments etc. shall be mounted at the front of the
switch board. Approved means shall be provided for locking the control
switch/operating handles in the open position. For fuse switch gear section of the
switc h board, meters where specifications shall be mountedin such amanner that it is
possible to readily identify the meters for individual units and the arrangements does
not create hindrance to maintenance of individual units without having to shut down
the bus

All wires carried within the switch gear enclosure shall be PV C insulated and shall be
neatly arranged to be readily accessible and to facilitate easy replacement. Only PVC
copper cables shall be used for all power and control inter connections. The cables of
660 volts shall be used. Trained copper cables lugs shall be used. All small wires
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shall be colour coded and provided with numbered ferrules for easy identification of
circuits. As for as possible, each essential circuit shall be connected within the
respective switch gear unit. Control wiring terminal shall preferably be near the

pandl.
CableTermination

The cables entries and terminals shall be provided in the switch board to suit the
number, type and size of aluminium conductor cables as given in the line diagrams.
Cable entries shall be so designed as to avoid damage to cables and there shall be
sufficient space to avoid short bending of cables. The positions of the cable lugs and
terminals shall be such that the cable could ke neatly drawn and connected through
one meter deep trench below the switch gear and the jointing carried out in a
convenient and satisfactory manner. The cable entry, design panel, cable boxes and
terminals and their locations will have to be approved by the engineer/owner.
However the accessfor cabling shall preferably be from the back of the switch board.
The panels shall be provided with control transformers of suitable VA rating along
with control bus and hr fuses from control supply to contractors.

The cables socket shall be of copper and of crimping type. Cables risers shall be
adequately supported to withstand the effects of rated short circuit current without
damage.

Cable glands of sizes as required shall be provided at all cable entry paints in the
bottom plate. The glands shdl form part of switch board.

Indication

Each incoming and outgoing feeder units shall be provided with “on' “off' indicating
lamps of standard conventiona colour coding.

Subsidiary Panels

Subsidiary panelsshall be provided wherever required such as AHU room, air washer
room. The construction of these panels should be similar to the main panel and shall
have dl rdaed accessories.

Contactor Starters
Star Delta Starter

The star delta starter shall be air break automatic contactor starter provided with main
contactor, star contactor, delta contactor, timer and automatic change over from start
to delta, bimetallic over load relay, operating coil, start/stop push button, single
phasing preventor, auxiliary make and break contacts, indicating lamps etc. The
contactor shall quick make, quick break, double break consisting of robust silver
contacts. The coil voltage shall be 415 voltsac at 50 hz. The starter shall be provided
with trip indication light and overload reset push button for overload reay.
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6.2 DOL Contactor Starter

The contactor shall be air break type coil operate, dol contractor starter, provideswith
cables entries, ambient temperature compensated bimetallic over load relay, single
phasing preventor, solenoid coail, start and stop push buttons, 8 auxiliary make and
break contacts, indicating lamps etc. The contactors shall be quick make quick make
and quick break, double break type consisting of robust silver contacts. The coil
voltage shall be 440 volts at 50 c/s. The starter shall be provide with trip indication
light and over load resst bush button for overload relay.

HSCC-100/50 Bed Hospital, C G-NRHM Page-Specs-AC-27



1.0.

11

12

13

2.0

21

22

221

222

2.2.3

224

DUCT WORK AND OUTLETS

General

The work under this part shall consist of furnishing labour materials, equipment and
appliances as specified necessary and required to install all sheet metal and other
alied work to makethe air conditioning supply, ventilating, exhaust system ready for
operation as per drawings.

Except as otherwise specified all duct work and related items shall be in accordance
with these specifications.

Duct work shall mean all ducts, casings, dampers, access doors, joints, stiffeners and
hangers.

Duct materials

The ducts $al be fabricated from galvanized steel sheets class VIII GSS sheets
conforming to 1S:277-1962 (revised) or auminium sheets conforming to
IS737-1955 (wherever duminium ducts are specified) .

All duct work, sheet metal thickness and fabrication unless otherwise directed, shall
strictly meet requirements, as described in is. 6551963 with amendment-i (1971
edition)

The thickness of the sheet shdl be as follows. -

sizeof duct sheet thickness type of bracing if
Gl Aluminium joints any
Upto 750mm 0.63 mm 0.80 mm Gl flange
751 mm to
1000 mm 080 mm 1.00 mm 25x25x3 mm 25x25x3 mm at
angle iron the rate of 1
frame with
8 mm dia
nuts & bolts.
1001 mmto 080 mm 21.00 mm 40x40x5 mm  40x40x3 mm at
1500 mm angle iron the rate of 1
frame with
8 mmda
nuts & bolts.
1501 mmto 100 mm 150 mm 50x50x5 mm 40x40x3 mm at
2250 mm angle iron the rate of 1.2
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to be cross

braced

diagondly with 10
mm dia nuts &
boltsa 125

mm centre.

2251 mm and

above 125mm 180 mm B50x50x6 mm 40x40x3 mm at
angle iron the rate of 1.6
frame with
10 mm nuts
& bolts at
125 mm centre.

The gauges, joints and bracings for sheet metal duct work shall further conform with
the provisons as shown on the drawings.

Ducts larger than 450 mm shall be cross broken, duct sections upto 12 00 mm length
may be used with bracing angles omitted.

Changes in section of duct work shall be affected by tapering the ducts with aslong a
taper as possible. All branches shall be taken off at not more than 45 deg. Angle from
the axis of the main duct unless otherwise gpproved by the engineer-in-charge.

All ducts shall be supported from the ceiling/slab by means of M.S..rods of 9 mm
(3/8") dia with M.S. angle a the bottom.

Ingtallations

During the construction, the contractor shall temporarily close duct openings with
sheet metal covers to prevent debris entering ducts and to maintain opening straight
and square, as per direction of engineer-in-charge.

Great care should be taken ensure that the duct work does not extend outside and
beyond height limits asnoted on the drawings.

All duct work shall be of high quality approved galvanized sheet steel guaranteed not
to crack or peel on bending or fabrication of ducts. all joints shall betight and shall be
mede in the direction of ar flow.

The ducts shall be reinforced where necessary, and must be secured in place so as to
avoid vibration of the duct on its support.

All air turns of 45 degrees or more shall include curved metal blades or vanes
arranged so as to permit the air to make the abrupt turns without an appreciable
turbulence. Turning vanes shall be securely fastened to prevent noise or vibration. All
ducts shall be fabricated and installed in accordance with modern design practice the
sheet metal gauges and fabrication procedures as given in IS specifications shall be
adhered to and shdl be consdered as an integra part of these specifications.
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The duct work shall be varied in shape and position to fit actual conditionsat building.

All changes shall be in accordance with accepted airconditioning duct design and
subject to the approva of the engineer-in-charge. The contractor shall verify all
measurements at building and shall notify the engineer-in-charge of any difficulty in
carying out his work before fabrication.

Sponge rubber of approved equa gaskets shall be installed between duct flanges as
well as between al connections of sheet metal ducts to walls, floor columns, heater
casings and filter casings. sheet metal connections shall be made to walls and floors
by means of galvanized steel angles anchored to the building structure with anchor
bolts and with the sheet bolted to the angles. sheet metal connections shall be as
shown in the drawings or as directed by enginear-in-charge.

The ducts shall be supported from the structure by means of suitable supports grouted
in the R.C.C. work. The type of support should meet the approva of the
engineer-in-charge and should involve minimum damage or breakage. In no case the
duct will be rested upon the fase calling/boxing or on supports grouted in the wall.

Flanges and supports are to be black, mild steel and are to be primer coated on all
surfaces before erection and painted with aluminium thereafter. Accessories such as
damper blades and access panels are to be of materiads of appropriate thickness and
the finish amilar to the adjacent ducting, as specified.

Joints, seams, sleeves, splitters, brarches, takeoffs and supports are to be as per duct
details as specified, or as decided by engineer-in-charge.

Joints requiring bolting or riveting may be fixed by hexagon nuts and bolts, stove
bolts or buck bolts, rivets or closed centre top rivets or spot welding. Self tapping
screws must not be used. All fixing must have a permanently non-corrosive finish
such as cadmium plating or galvanizing as appropriate. Spot welds and bronze welds
are to be coated on al surfaces with zinc rich paint, as approved by
engineer-in-charge.

Theflexiblejoints are to be fitted to the suction and delivery of all fansthe material is
to be normally double heavy canvass or as directed by engineer-in- charge. On al
circular spigots the flexible materials are to be screwed or clip band with adjustable
screws or toggle fitting. For rectangular ducts the material is to be flanged and bolted
with a backing flat or bolted to mating flange with backing flat.

The flexible joints are to be not less than 75 mm and not more than 250 mm between
faces.

The duct work should be carried out in a manner and at such time as not to hinder or
delay the work of the other agencies especially the boxing or false ceiling contractors.

Dampers

At the junction of each branch duct with main duct and split of main duct, volume
dampers must be provided. Dampers shall be two gauges heavier than gauge of the
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large duct, and shdl be rigid in congruction to the passage of ar.

The volume dampers shall be of an approved type, lever operated and complete with
locking devices which will permit the dampers to be adjusted and locked in any

positions.

The dampers shall be of splitter, butterfly or louver type. the damper blade shall not
belessthan 1.25 mm (18) gawge, reinforced with 25 mm angles 3 mm thick along any
unsupported side longer than 250 mm angles shall not interface with the operation of
dampers, nor cause any turbulence.

Automatic and manual volume opposed blade dampers shall be complete with frames
and bronze bearings as per drawings. Dampers and frames shall be constructed of 1.5

mm steel and blades shall not be over 225 mm wide. The dampers for fresh air inlet
shall additionally be provided with fly mesh screen, on the outside, of 0.8 mm

thickness with fine mesh spacing.

Wherever required for system balancing, provide a volume balancing opposed blade
damper with quadrant and thumb screw lock. Provide damper rod and damper block
with upset screws.

After completion of the duct work, dampers are to be adjusted and set to deliver the
required amounts of ar as specified on the drawings.

The fire dampers shall be provided wherever shown on the drawings. The
damper shall be multi blade type as per drawings. The blades shall be minimum 16
mm thick mild steel. The frame shall be of 1.6 mm thickness. Other materials shall be
as per the drawings attached and shall include return spring, locking device, fusible
link etc.

Accesspanel

A hinged and gasketed access panel shall be provided on duct work before each
reheat coil and a each control device that may be located insde the duct work.

Miscellaneous
All ducts above 450 mm are to be cross broken to provide rigidity to the ducts.

All duct work joints are to be true right angle or approaching with all sharp edges
removed.

Sponge rubber gaskets dso to be provided behind the flange of dl grilles

Each shoot from the duct, leading to agrille, shall be provided with an air deflector to
divert the ar into the grile through the shoot.

Inspection doors measuring at least 450 mm x 450 mm are to be provided in each
sysem a an appropriate location, as directed by enginear-in-charge.
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Diverting vanes must be provided at the bends exceeding 600 mm and at brarches
connected into the main duct without a neck.

Proper hangers and supports should be provided to hold the duct rigidly, to keep them
straight and to avoid vibrations additional supports are to be provided where required
for rigidity or as directed by enginear-in-charge.

The ducts should be routed directly with a minimum of directiona change.

The duct work shall be provided with additional supports/hangers, wherever required
or asdirected by the engineer-incharge, at no extra cost.

All duct supports, flanges, hangers and damper boxes etc. shdl be given 2 coats of
red oxide paint beforeinstallation and one coat of aluminium paint after the erection,
a no extra cod.

All angle iron flanges to be welded dectricdly and holes to be drilled.

All the angle iron flanges to be connected to the GSS ducts by rivets at 100 mm
centres.

All the flanged joints, to have a 4 mm thick felt packing stack to the flanges with
shdlac varnish. the hales in the fdt packing are to be burnt through.

The G.S.S. ducts should be lgpped 6 mm across the flanges.

The ducts should be supported by approved type supports at a distance not exceeding
2.4 metres.

Sheet metal connection pieces, partitions and plenums required, shall be constructed
of 1.25 (18 gauge) sheet thoroughly stiffened with 25 mm x 25 mm angle iron braces
and fitted with access doors.

Grilles

The supply and return air grilles shal be fabricated from aluminium extruded
sections the supply air grilles shal have single/double louvers. The front and rear
louvers shall be of extruded section, fixed/adjustable type the return air grille shall
have single horizontal extruded section fixed louvers the grilles may or may not be
with an outer frame.

The grilles shal have opposed blade dampers of Gl. black sheets, which shall be key
operated from the grille face wherever required.

The damper blades shal be of 0.80 mm (22 gauge) G.I. black sheets and shaped to
form air tight joints the framework for dampers shall be fabricated from 1.00 mm (18
gauge) M.S. black sheet the grill flange shall be fabricated out of 25 x 25 x1.5 mm
auminium angle grilles longer than 450 mm shall have intermediate supports for the
horizontad louvers.
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Diffusers

The ceiling type round or square diffusers shall be of extruded aluminium sections
with flush or sep down face, as specified with fixed pattern and round neck.

The diffusers shdl be die formed for proper ar diffusion.

All supply diffusers shall be provided with m.s. sheet dampers, with knurled knobs
for adjusment from the bottom.

Linear Grille

The linear grille shal be of extruded aluminium sections flush mounted with single
or double direction ar flow adjusment louvers.

The diffusers shdl be die formed for proper ar diffuson.
Painting

All grilles, and diffusers shall be anodised or powder coated as per the requirements
of the interior decorators to the approved colour to suit the interiors

All duwcts immediately behind the grilles/diffusers etc. are to be given two coats of
black pant in mait finish.

All grilles, diffusers and registers shall be provided with rubber gasket between
flanges and the wdl or caling.

Testing
After completion, dl duct sysem shdl be tested for ar leskage.
The entire air distribution system shall be balanced to supply the air quantity as

required in various areas and the final balance of air quantity through each outlet shall
be submitted to the engineer-in-charge for approva.
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PIPE WORK
General:

All piping work shall conform to quality standards and shall be carried out as per
gpecifications and details given hereunder: -

Arrangement and Alignment of Piping:

All piping shall be arranged and aligned in accordance with the drawings as specified.
Where special conditions are encountered in the field, the arrangement and alignment
of piping shdl be as directed by the engineer-in-charge.

The piping shall be installed in a uniform manner, parale to or perpendicular to
walls or ceilings, and all changes in directions shall be made with fittings. The
horizontal piping shall be run at right angles and shall not run diagonally across
rooms or other piping. Wherever possible all piping shall be arranged to provide
maximum head room.

All piping shall be installed as directly as possible between connecting points in so

far as the work of other trades permits. Where interference occurs with another trade
whose work is more difficult to route this contractor shall reroute his pipes as
required to avoid interference, at the discretion of the enginear-in-charge.

All piping shall be carefully installed to provide for proper alignment, slope and
expangon.

The stresses in pipe lines shall be guided and pipes shall be supported in such a
manner that pipe lines shdl not creep, sag or buckle

Anchors and supports shall be provided wherever necessary to prevent any
misalignment of piping.

Small tubing gauges, controls or other equipment installed on any apparatus, shall not
be coiled nor excessive in length, but shall be installed neatly, carefully bent at all
changesin direction, secured in place and properly fastened to equipment at intervals

to prevent sagging.

The piping shall be grouped wherever practical and shall be installed uniformly in
graght padld lines in ether verticad or horizonta postions.

Testing:

In general, tests shall be applied to piping before connection of equipment and
appliances. In no case shall the piping, equipment or appliances be subjected to
pressures exceeding their test ratings.

Thetests shall be completed and approved before any insulation is applied. Testing of
segments of pipe work will be permitted, provided all open ends are first closed, by
blank- offs or flanges.

HSCC-100/50 Bed Hospital, C G-NRHM Page-Specs-AC-34



33

34

35

3.6

3.7

38

39

41

4.2

5.1

5.2

After tests have been completed the system shall be drained andflushed 3 to 4 times
and cleaned of all dust and foreign matter. All strainers, valves and fittings shall be

cleaned of dl dirt, fillings and debris.

All piping shall be tested to hydraulic test pressure of at least one and half times the
maximum operating pressure but not less than 10 kg/sg.cm for a period of not less
than 12 hours. All leaks and defects in the joints revealed during the testing shall be
rectified to the satisfaction of the engineer-in-charge, without any extra cost.

All the piping systems shall be tested in the presence of the engineer-in-charge or
their authorised representative. Advance notice of test dates shall be given and all
equipments, labour, materials required for inspection, and repairs during the test shall
be provided by the contractor. A test shall be repeated till the entire systems are found

to be satisfactory to the above authority. The tests shall be carried out for a part of
work if required by engineer-in-charge in order to avoid hindrance in the work of the
insulation contractor.

All steam and condensate pipes shall be tested and proven tight under hydrostatic
pressure of 20 kg/sg. cm, unless otherwise stated, for a minimum period of 4 hours
without drop in pressure.

Miscellaneous piping, tests with air at 10.5 kg/sg.cm for a minimum of 24 hours
without drop in pressure

The contractor shall make sure that proper noisdess circulation is achieved through
al piping systems. If due to poor bond, proper circulation is not achieved the
contractor shall bear al expenses for carrying out the rectification work including
finishing of floors, wals and celing damaged in the process of rectifications.

The contractor shall provide all 1abours and materialsto make provision for removing
water and throwing it at the proper place, during the testing or/and after the testing to
avoid damages to employer or other contractors ' properties. Any damages caused by
the contractor to the employer or other contractors’ properties, shal be borne by the
contractor.

Copper Piping:

Heavy gauge soft copper tubing, type m shall be used to make connections to
equipment, wherever required or gpecified by engineer-in-charge.

Flare fittings eg. flare nuts, tees, ebows, reducers etc. shdl dl be of brass.
Refrigerant Piping:

The refrigerant circuit piping shall be heavy class m.sthefittingsshall be heavy class.
The pipes and fittings shall be connected by means of welded joints. The connections
to gauges, controls etc. shal be with soft copper tubing and flare fittings.

Therefrigerant vaves, required in the circuit shdl be asfollows.
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ValveSize ValveMaterial Type of Connections
upto 12 mm brass/packless type flare fittings
16mm & above brass'sted packed type brazed/welded
Note - dl vaves shdl be tesed agang lesks upto 20 kg/sg.cm.
The strainers for the refrigerant liquid line shall be 'y’ type with gun metal body and
bronze filter screen of fine mesh. The filter screen shall be easily removable type

without dismantling the strainer from the circuit.

The moisture indicator in the liquid line shall rave leak proof glass on opposite sides
to permit easy ingpection of the liquid refrigerant.

Drain Piping:

The drain piping shdl be medium class gavanised sted as per is 1239/1979.
The fittings shdl be of "R’ brand or equa forged with screwed connections.

The gate valves shdl be of gun metd as described earlier.
Pipe crosses shdl be provided a bends, to permit easy cleening of drain line.

The drain line shall be provided upto the nearest drain trap and pitched towards the
trap.

Drain lines shall be provided at al the lowest points in the system, as well as at
eguipments, where leakage of water is likely to occur, or to remove condensate and
water from pump glands.

Painting:

All pipes supports, hangers, etc., shdl be given two coas of red oxide primer.

All pipes, which are not to beinsulated, shall then be given one coat of finish paint, of
a type and colour, as approved by the engineer-in-charge.
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INSULATION

General

The insulation of water piping, air handling units, ducting, chillers etc., shal be
carried out as per specifications given beow:

Materials

The materialsto be used for insulation shall be as follows, unless some other material
is specifically mentioned e sewhere.

Pipelnsulation

The insulation for chilled water/ hot water and drain piping, chillers, pump etc. shall
be carried out from "TF' quality expanded polystyrene having a 'K' value of 0.014
kcd/hrPC at mean temperature of 10°C and a density of 20 to 24 kgs' cub.m.

Other Insulation

The materia for acoustic treatment of ducts, rooms, roofs etc. shall be resin bonded
fibre glass, as described earlier, conformingto |.S. 8183 of 1976. the density of fibre
glass shall be 32 kgcub.m and the material shall be in the form of slabs of uniform
density. The "K' value at 10°c. shall not be less than 0.028 kcal/mhr/°C. Facing shall
be provided with 0.5 mm perforated aluminium sheet held with G.I. nuts bolts or
nailed to the batten work as required.

The materials for duct insulation shall be resin bonded glass wool, as described
earlier but conforming to 1.S. 8183 of 1976. The density of insulation shall not be less

than 24 kg/cub/m. and material shall be in the foam of blanketsrolls of uniform
thickness. The "K' vdue a 1(Pc. shdl not be less than 0.03 kca/m hr/deg.C.

Air Handling Units

The casing of the sheet metal type air handling unit from the beginning of the fan
section till the end of the coil section, including the drain pan, shdl dl be insulated

The insulation shdl be 12 mm polyethylene flexible sheets.

The insulation shall first be fixed to the casing by applying cold sticking compound
both to the surface and the insulation and dl joints shdl be sedled completdly.

Cold Equipment I nsulation

The complete shell of the Chiller as well as its two heads, the chilled water pumps,
and high pressure AHU’s shdl al be insulated.

The insulation shdl be "TF qudity expanded polystyrene as bdow:
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i) Chillers - 100 mm
ii) High pressure AHUs - 50 mm
iii) Chilled water pumps - 50 mm

All insulation excepting Chiller heads shal be covered with 0.63 mm12 mm wire
netting and finished with 12 mm thick sand cement plagter.

The insulation on the two end heads of the Chiller shall be covered with 0.80 mm
G.l. casng to permit easy removal.

Insulation (Chiller)
The cooler surface shdl first be cleaned with wire brush.
Then one layers of cold setting compound shdl be applied.

Theinsulation shall then be fixed in two layers, staggering the joints and sealing them
with cold setting adhesive,

The insulation shall then be covered with 0.63 mm 19 mm mesh wire netting which
shdl be fixed to the insulaion with brass "U' nalls.

The fina finish shal bel2 mm sand cement plaster which shall be applied in two
layers of 6 mm each and troveled to a smooth round finish.

After the insulation is fixed on the head as above, it shall then be covered with a
properly shaped jacket of 0.80 mm G.I. sheet. Pump casing shall be finished with
auminium cladding.

Insulation (Others)

The AHUs and the chilled water pumps shall beinsuated as abovein 4.5 and finished
with plaster excepting tha the insulation of 30 mm shdl be fixed in a angle layer.

Chilled/Hot Water Piping/Drain Piping

The chilled/hot water and drain pipes shall be insulated with "TF quality expanded
polystyrene. The thickness of the insulation for chilledhot water pipeswill be 50 mm
and for drain pipes will be 25 mm.

Preformed pipe sections shal be used for pipes upto and induding 350 mm dia

Pipes above 350 mm dia. shall be insulated with insulation slabs cut in mitred
sections.

Installation
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Chilled/Hot Water and Drain Piping

The pipe shall bethoroughly cleaned with awire brush and rendered free from all rust
and grease.

The pipes shdl be trested with a coat & cold setting compound.

The insulation preformed section shall be fixed tightly to the surface taking care to
sd dl joints.

All joints along the circumference of the pipe sections shall be sealed with adhesive.
Theinsulation than shall be covered with 0.63 mm x 19 mm mesh wire netting than
finaly finished with 12 mm sand cement plaster in two layers of 6 mm each and
given to a amoath round finish.

Insulation on pipes in areas exposed to weather or underground shall additionally be
covered with tar-felt sheets manufactured by shalimar tar products (1935) Itd. and
fixed with G.I. wires of 1.0 mm. Thetar felt sheet shall be stuck with bitumen r 85/25.
Refrigerant Piping

The suction line of refrigerant piping shall be insulated with 50 mm thick expanded
polystyrene as specified for chilled/hot water pipe lines.

Ducting

The air handling ducts shall be insulated with resin bonded glass wool with density
not below 24 kg/cub.m.

Duct insulation thickness shdl be as follows

Duct in conditioned space - 25 mm thick
Duct in unconditioned space - 50 mm thick
Duct with treated fresh air - 50 mm thick
Installation

Clean the surface with a wire brush and meke it free from rugt and oil.

Apply one coa of cold setting compound.

Wrap the duct with insulation blankets of the thickness mentioned in item 7.2 above
and then with 250 g polythene sheet and covered with 0.1mm thick .aluminium sheet
usng 50 mm wide duminium adhesive tape of Johnson make.

Reinforce and tie with G.I. wire of 1.0 mm a intervds of 450 mm.
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The ductsin areasexposed tothe weather shall be additionally covered with one layer
of tar fdt b.h. the tar fdt shal be stuck with bitumen r 8540 or 80/25.

Acoustic Lining

The acoustic lining shall consist of 25 mm resin bonded glass wool board of density
48 kg/cub.m (min) then it shall be covered by 0.5 mm perforated aluminium sheets
having 3 mm perforation a 6 mm centres.

Installation

The duct surface shdl first be cleaned from inside.

The insulation boards shall be wrapped in glass cloth of 7 mil thickness with the end
gtitched.

Then the boards $dl be fixed ingde the duct.

The insulaion shdl then be covered with 0.5 mm perforated aduminium sheets.

The sheet and the insulation shall be secured to the duct by means of cadmium plated
bolts, nuts and washers. The ends should be completely sedled off, so that no
insulation materid is exposad.

Wallsand Ceiling Acoustic Treatments of Plant Roomsand A.H.U. Room
Material

Resin bonded glass wool of dengty 32 kg/cub m of 50mm thickness.

Installation

Fix 40 mm x 50 mm g.i. sheet channel at 0.5 mtr interval longitudinally then fix cross
battens at1.0 mtr centre using suitable gutties, and brass screws. The battens & gutties
shdl be trested with fire retardant chemica before fixing.

Fill each rectangle with 50 mm glass wool wrapped in glass cloth.

Tie with 24 gauge G.I. wires a 300 mm intervals.

Then cover with 26 gauges (0.50 mm) perforated G.l. sheet having 3mm perforations
a 6 mm centres. Overlgp dl joints and provide beading of 25 mm by 2 mm flats.
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ELECTRICWIRING
General

The electric wiring of motors for compressors, pumps, air handling units etc. As well
as controls, heaters etc. and earthing of al equipment shall be carried out as per
specifications given hereunder.

Wiring for Motors, Heaters etc.

The wiring for above equipment shall be carried out in pvc armoured cables
conforming to 1.S.:1554.

The PVC armoured power cable for use on 415 volts system shal be 3 or 3.5 core
with aluminium conductors and be of 1100 volts grade, as per is 1554 part is-1964.
The cross section of the cable shall be to suit the load or rating of the equipment. The
cable shall be aluminium conductor PV C insulated single wire/strip armoured with
overdl PVC sheathing.

The cables shdl be laid as per I.S. -1255/1967, Indian standard code of practice.

The cables shall be laid, as per drawings or aong a short and convenient route
between switch board and the equipment, either in trenches, on wall or on trays.
Hangers, supported from the slab. Cable routing shall be checked on the site to avoid
interference with structure, equipment etc. WWhere more than one cables are running
close to each other, proper spacing should be provided between them Cables shall be
laid in suitable metallic trays suspended from ceiling, or mounted on walls, or laid
directly in ground or clamped on structures, as may be required. Cable ducts shall not
be provided in plant rooms. Cable trays shall be fabricated from dotted angle/solid
angles to make ladder type cable tray, designed with adequate dimensions for proper
heat dissipation and also access to the cables. Alternatively, cable trays may be of
steel sheet with adequate structural strength and rigidity, with necessary ventilation
holes therein. In both the cases, necessary supports and suspenders shall be provided
by the Air-conditioning Contractor as required.

Theradius of bends of the cable should not be less than 12 times the radius of cableto
prevent undue stress and damage at the bends, the cables should be supported and
fixed on M.S. supports, when running in trenches, wall or ceiling suspended hangers
when laid under ground the cables should be covered with sand and protected with
cement concrete covering. Suitable G.I. pipe shall be used wherever cable is laid
across road, crossing of other services and when passing through R.C.C.

Wooden bushes shall be provided at the ends of pipes through which cables are taken.
Control Wiring

Control cables shall be 1100 volts grade as per is 1554 with copper conductor of 2.5
sq mm PV C insulated single wire/strip armoured with an overall PV C sheathing as
per is 1554.

The cabling shdl be carried out as per details given under 2.2 above.
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Earthing
PipeEarth Electrode

G.I. pipe shal be of medium class40 mm dia4.5 mlong in length. Galvanising of the
pipe shall conform to relevant is. G.I. pipe electrode shall be cut tappered at the
bottom and provided with holes of 12 mm dia drilled not less than 7.5 cm from each
other upto 2m of length from bottom. The electrode shall be buried in the ground
verticdly with its top not less than 20 cms bdow ground levd.

Plate Earth Electrode

For plate dectrode minimum dimensions of the eectrode shdl be asunder:
i G.l. plate eectrode : 60cm x 60cm x 6mm thick.

ii. Copper plate dectrode : 60cm x 60cm x 3mm thick.

The electrode shall be buried in ground with its faces vertical and top not lessthan 3
m beow ground leve.

Incase of plate earth el ectrode a watering pipe of 20 mm dia of medium class Gl pipe
shall be provided and attached to the electrode. A funnel with mesh shall be provided
on top of this pipe for watering the earth. In case of pipe electrode a 40mm x 20mm
reducer shall be used for fixing the funnel. The watering funnel attachment shall be
housed in masonry enclosure of not less than 30cm x 30cm x 30cm. A cast iron/ms
frame with cover having locking arrangement shall be suitable embedded in the
masonry enclosure.

Loop Earthing

Loop earthing shall be providing for al mountings of main board and other metal
clad switches and db's with G.1. strip of size specified but not less than 14 swg copper
or 12 swg gi or 4 sg mm aluminium wite. The earthing lead from electrode owner's
shall be suitably protected from mechanica injury by a 15 mm dia Gl pipe in case of
wire and 40 mm dia medium class G.I. pipe in case of strip. Metalic covers or
supports of all medium pressure or ht apparatus or conductor shall in al cases be
connected to not less than two separate and digtinct earths.

All equipment connected with electric supply shall also be provided with double
earthing continuity conductors. The sze of G.I. earthing conductors shdl be -

Earthing should be carried out as per 1S-3043

Size of phase wire Size of G.I. conductor
Sg.mm. auminium tape/wire (swg)
185 25 mm x 4 mm (grip)
150 25 mm x 4 mm (grip)
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120 20 mm x 3 mm (grip)

Size of phase wire Size of G.I. conductor
sg.mm auminium tape/wire (swg)

% 20 mm X3 mm (trip)

70 4 swg

50 4 swg

35 6 swg

256 6 swg

4 8 swg

Miscellaneous

The final connections to the equipment shall be through flexible connections where
the equipment is likdy to be moved back and forth, such as on dide ralls.

An isolator switch shall be provided at any motor which is separated from the main
switch panel by a wall or partition or other barrier or is more than 15 metres away

from the main pand.

Two separate and distinct earthing conduits shall be connected from the equipment
upto the main switch board pand.

All exposed hangers etc. shall be given 2 coats of suitable paint of approved colour,
when dl work has been completed.
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TESTSAT SITE
General
The contractor must perform al inspection and tests of the system as a whole and of
components individually as required, under the supervision of the architect, in
accordance with the provisions of the applicable ASHRAE standards or approved
equa and furnish necessary test certificates from manufacturers.
Compressor sCondenser S/Chiller sEvapor ator s/Pumpsetc.
Identification of materias in accordance with test certificates.
Inspection of various laboratory test certificates for physical properties and technical
composition conducted on test samples of materias to be used for fabrication,
forgings etc. for dl important components of various equipment.

Hydraulic test for various components and assembled equipments at 1.5 times design
pressure or double the operating pressure whichever is higher.

Pneumatic lesk test after assemblies at design pressure

Static and dynamic balancing on electronic precision machine for rotating parts, links,
impellor/crank shaft assemblies etc.

Inspection of assemblies and dis-assemblies of various parts of equipments and
complete equipments themselves as desired by ingpection engineer.

Noise level test for various rotating/reciprocating equipments.
Pressure drop test for condenser, chiller and evaporator.

Inspection of manufacturer's test certificates shall be supplied for all electrical
motors.

Inspection of welding including welders qualifications as desired by inspection
engineers.

For compressor assembly, electronic leak, air running test, pneumatic test with dry
nitrogen and lesk test in water.

Ductable Split Type Air Conditioners

Blowers
Identification of materid in accordance with test certificates.
Dynamic/gtatic balancing of impéller.

Performance test as per applicable codes.
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Coils
Identification of materid in accordance with test certificates.

Pneumatic test.

Filters

Manufacturer's test certificates also to be produced for the assembled A.H.U. final
dimensional check will be done. Inspection will be done during assembly of
components for qudity of workmanship, painting etc.

Fiping : materids check for specifications and sze.

Valves

Hyd./Pneumatic test certificates.

Motors

Manufacturer's test certificate as per motor data shedt.

Instrumentsand Controls

Visud examination for goeration.

For AssociatesWorksat Site

All electrical itemswill be subjected to inspection at any stage during manufacturing
activity. Routine electrical test as per relevant codes. Inspection of manufacturer's

test certificates.

I nspection of raw materias to be used for fabrication and assembly and inspection of
manufacturer's certificates.

Inspection of welding including welders qualification as desired by inspection
engineers. Inspection of fabricated items.

Pressure testing of pipe fit used for the refrigerant and water services.

Pressure testing, leak testing of complete piping network for chilled water.
Condenser water and refrigerant/services.

Vacuumisng and gas/oil charging for refrigeration system.

Checking of electrical circuits (power & controls) and checking functioning of
controls of refrigerant systems and other circuits of ar conditioning plant.

Checking of cdlibration of controls and instrumentation
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Checking of assembliesfor electrical control panel, instruments panels, local panels
(dimensiond and functiond) annunciator panels etc.

Ingpection of complete dectricd ingdlation a Ste.
Ingdlation of main equipments like compressor, condenser, chiller, eveporator.

Performance testing of complete A/C plant as per specifications.

The above inspection procedure is given for general guidance and information of
vendors and inspection of purchaser/consultant is strictly not limited to these and
inspection engineer of purchaser/consultant will have full right to have detailed
ingpection at any stage right from placement of order to completion of project as
desired by inspection engineer, coordination of inspection agency of
purchaser/consultant with his factory/sub-vendor's factory/erection site will be the
sole responsibility of successful vendor after placement of order for complete air
conditioning plant covered under these technica specifications.

Piping System

In general pressure tests shall be applied to piping only before connection of
equipment and appliance. In no case shall piping, equipment or appliances be
subjected to pressure exceeding their test ratings.

Tests shdl be completed and gpproved before any insulation is applied.

After tests have been completed, the system shall be drained and cleaned of all dust
and foreign matter. All strainers, valves and fittings shall be cleaned of al dirt,
fittings, and debris.

Duct Work

All branches and outlets shall be tested for air quantity, and the total of the air
quantities shdl be within plus five percent (5%) of fan capacity.

Fire dampers, volume dampers and splitter dampers shall be tested for proper
opertion.

Balancing and Adjustment

All air handling ventilation equipment, duct work and outlets shall be adjusted and
balanced to deliver the specified air quantities indicated, at each inlet and outlet, on
the drawings. If these air quantities cannot be delivered without exceeding the speed
range of the sheaves or the available horse power, the architect shall be notified
before proceeding with the baancing of air didribution system.

Electrical Equipment

All dectrical equipment shall be cleaned and adjusted on site before application of
power.
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The fdlowing tests shdl be carried out :

Wire and cable continuity tedts.

Insulation resistance tests, phase to phase and phase to earth, on al circuits and
equipment, using a 500 volt meggar. The meggar reading shall be not less than one
megohm.

Earth resstance between conduit sysem and earth must not exceed haf (1/2) chm.

Phasing out and phase rotation tedts.

Operating tests on all protective relays to prove their correct operation before
energisng the main equipment.

Operating tests on dl darters, circuit breskers, etc.
Performance Tests

The installation as a whole shall be balanced and tested upon completion, and al
relevant information, including the following shall be submitted to the architects.

Air volume passing through each unit, duct, grilles, and apertures.
Differential pressure readings across each filter, fan and coil, and through each pump.
Stetic pressure in each air duct.

Electrical current readings, in amperes of full and average load running, and starting,
together with name plate current of each eectricd motor.

Continuous recording over a specified period, of ambient wet and dry bulb
temperatures under varying degrees of internal heat loads and use and occupation, in
eaech zone of each part of the building.

Daily records should be maintained of hourly readings, taken under varying degrees
of internal heat load and use and occupation, of wet and dry bulb temperatures,
upstream "on-coil" of each cooling coil. Also suction temperatures and pressures for
each refrigerating unit. The current and voltage drawn by each machine.

Any other readings shall be taken which may subsequently be specified by the
architect.

Miscellaneous

Theabove tests are mentioned herein for general guidance and information only but
not by way of limitation to the provisions of conditions of contract and specification.

The date of commencement of all tests listed above shall be subject to the approval of
the architect, and in accordance with the requirements of this specification.
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The contractor shall supply the skilled staff and all necessary instruments and carry
out any test of any kind on a piece of equipment, apparatus, part of system or on a
complete system if the architect requests such a test for determining specified or
guaranteed data as given in the specification or on the drawings.

Any damage resulting from the tests shall be repaired and/or damaged material
replaced, dl the satisfaction of the architect.

In the event of any repair or any adjustment having to be made, other than normal
running adjustment, the tests shall be void and shall be recommended after the
adjusment or repairs have been completed.

The contractor must inform the architect when such tests are to be made, giving
sufficient notice, in order that the architect or his nominated representative may be
present.

Complete records of all tests must be kept and 3 copies of these and location
drawings must be furnished to the architect.

The contractor may be required to repeat the test as required, should the ambient
conditions at the time not given, in the opinion of the architect, sufficient and
suitable indication of the effect and performance of the instalation asa whole or

of any pat, as required.
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MODE OF MEASUREMENTS

Unit Pricesin the Schedule of Quantities

The item description in the schedule of quantities is in the form of a condensed
resume. The unit price shal be held to include every thing necessary to complete the
work covered by this item in accordance with the specifications and drawings The
sum total of all the individual item prices shall represent the total price of the
ingdlaion ready to be handed over.

The unit price of the various items shdl indude the following:

All equipment, machinery, apparatus and materials required aswell as the cost of any
tests which the consultant may request in addition to the tests generally required to

prove qudity and performance of equipment.

All the labour required to supply and install the complete installation in accordance
with the specifications.

Use of any tools, equipment, machinery, lifting tackle, scaffolding, ladders etc.
Required by the contractor to carry out his work.

All the necessary measures to prevent the transmisson of vibration.

The necessary material to isolate equipment foundations from the building str ucture,
wherever necessary.

Storage and insurance of dl equipment gpparatus and maerias.

The contractor's unit price shall include all equipment, apparatus, material and labour
indicated in the drawings and/or specifications in conjunction with the item in
question, as well as al additional equipment, apparatus, materia and labour usua
and necessary to make in question on its own (and within the system as a whole)
complete even though not specifically shown, described or otherwise refered to.

M easur ementsof Sheet M etal Ducts, Grilles/Diffusers etc.

Sheet M etal Ducts

All duct measurements shall be taken as per actual outer duct surface areaincluding
bends, tees, reducers, collars, vanes & other fittings. Gaskets nuts, bolts, vibration
rotation pads are included in the basc duct items of the BOQ.

The unit of measurements shall be the finished sheet metal surface area in metres
squares. No extra shdl be adlowed for lapse and wastages.

All the gide vanes deflectors in duct dbows, branches, grille collars quadrant
dampersetc. shall be measured for actual sheet metal surface and paid for at the same
rate as duct of same thickness.
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The unit duct price shal include al the duct hangers and supports, exposing of
concrete reinforcement for supports and making good of the same as well as any
materials and labour required to complete the duct frame.

Grilles/Diffusers

All grilleg/diffusers as per tender requirements shall be treated as a lump sum item.
Where extra grilles diffusers are ordered upto award of work, they should be
measured as follows:

All measurements of grilles/diffusers shall be the actual neck size excluding the outer
flanges.

The square or rectangular grilles/diffusers shdl be measured in plain sgm.
All round diffusers shdl be measured by ther diameters in cm.
All linear diffusers shdl be measured as per actud length in metres.

M easur ementsof Piping, Fittings, Valves, Fabricated Items

Pipe (Including water piping, steam piping, oil piping, Ipg gas piping, ar piping,
vacuum piping) €tc.

All pipes shal be measured in linear metre (to the nearest cm) aong the axis of the
pipes and rates shall be inclusive of al fittingse.g. tees, bends, reducers, elbows etc.
deduction shdl be made for vaves in the line

Exposing reinforcement in wall and ceiling and floors of possible and making good
the same or installing anchor fasteners and inclusive of al items as specified in
specifications and schedule of quantities.

Rates quoted shall be inclusive of providing and fixing vibration pads and wooden
pieces, wherever specified or required by the project co-ordinator.

Flexible connections, wherever required or sgecified shall be measured as part of
straight length of same diameter, with no additional alowance being made for
providing the same.

The length of the pipe for the purpose of payment will be taken through the centreline
of the pipe and all fittings (e.g. tees bends, reducers, elbows, etc.) as through the
fittings are also presumed to be pipe lengths. Nothing extra whatsoever will be paid
for over and above for the fittings for vaves and flanges, section 3.2 bdow gpplies

Valves and Flanges
All the extraci & cm flanged valves shall be measured according to the nominal size

in mm and shall be measured by number. Such valves shall not be counted as part of
pipe length hence deduction in pipe length will be made wherever vaves occur.
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All gun metal (gate & globe) valves shall include two Nos. of flanges and two
numbers 150 mm long ms nipples, with one side threaded matching one of the valves,
and other welded to the M.S. dip-on-flange. Rate shall aso include the necessary
number of bolts, nuts and washers, 3 mm thick insertion gasket of required temp.
grade and dl items specified in the specifications.

The rates quoted shall be inclusive of making connections to the equipment, tanks,
pumps etc. and the connection made with an instdled pipe line shal be includedin
the rates as per the B.O.Q.

Structural Supports

Structural supports including supports fabricated from pipe lengths for pipes shall be
measured as part of pipe line and hence no separate payment will be made. Rates
shall be inclusive of hoisting, cutting, jointing, welding, cutting of holes and chases
in walls, dabs or floors, painting supports and other items as described in
specifications, drawings and schedule of quantities or as required at site by project
co-ordingtor.

Copper Connectionsfor Fan Coil Units

Copper connection assembly for making connections to the fan coil units shall be
measured, as part of the fan coil unit price and shall include brass flare nuts, brass
straight conrector, brass tees, brass reducing fittings, fixing of automatic 3 way
valve, making connections and leak testing, complete assembly as per specifications
and drawings. Nothing extra shall be payable on account of any variation in the
length of copper pipe.

Insulation

The measurement for vessels, piping, and ducts shal be made over the bare
uninsulated surface area of the metd.

Pipes, Ducts& Vessels

Pipes

The measurements for installation of piping shall be madein linear metresthrough all
valves, flanges, and fittings. Pipes/bends shall be measured along the centre line
radius between tangent points. If the outer radius is rl and the inner radius is r2 the
centre line radius shall be measured as (r1+r2)/2. Measurement of all valves, flanges
and fittings shall be measured with the running metre of pipe line asif they are a'so
pipe lengths. Nothing extra over the above shall be payable for insulation over valves,
flanges and fittings in pipe line/ routings. Fittings that connect twoor more different
gzes of pipe shdl be measured.

422 Ducts

The measurements for insulation of ducts shall be made in actual square metres of
bare uninsulated duct surface through all dampers, flanges and fittings. In case of
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4.3.2

433

44

44.1

44.2

bends the area shall be worked out by taking an average of inner and outer lengths of
the bends. Measurements for the dampers, flanges, fittings shall be for the surface

dimension for the connecting duct, nothing extra over the above shall be payable for
insulation over dampers flanges and fittings in duct routing.

Vessels

The area of standard dished and flat ends of vessels shall be the square of the diameter
of the uninsulated body of the shell. Areas for other shapes shall be the actua

calculated area. There shall be no deduction or additions for nozzles, handles ribs,
dampers, expansion joints etc. All projections on vessels or tanks shall be measured

Separately  as pipe/duct.

Accessories|Insulation

The unit of measurement for accessories such as expansion tank, pumps, chiller
heads etc. shdl be uninsulated are in square metres.

In case of curved or irregular surfaces, measurements shall be taken along the curves.
The unit insulation price shall include al necessary adhesives, vapour proofing and
finishing materials as well as additional labour and material required for fixing the
insulation.

Acoustic Duct Lining

In case of acoustic lining of air ducts, measurements of the bare inside duct surfacein
square metres shdl be find for billing purposes.

The insulation/acoustic panels shall include cost of battens, supports, adhesives,
vapour proofing, finished tiles/boards/sheets as well as additional labour and
meaterids required for completing the work.
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SCHEDULE OF EQUIPMENT

Air cooled Packagetype DX Units(indoor and outdoor unit)

Capacity (TR) 15
Qty (cfm) 3500
No of rows of coil (Minimum) 6
No. of fingcm of cail 5

DUCTABLESPILIT TYPE AIR CONDITIONER

Capacity (TR) 17
Air Qty (cfm) 6800
No of rows of coil (Minimum) 4
No. of finsg'cm of coil 5

HIGH WALL SPLIT AIR CONDITIONER
Capecity (tons)

Air Qty (cfm)

No of rows of coil (Minimum)

No. of fingcm of cail

WINDOW AIRCONDITIONER

Capecity (tons) 1.5TR
Air Qty (cfm) 600
No of rows of coil (Minimum) 4

No. of fins'em of coil 5

HSCC-100/50 Bed Hospital, C G-NRHM
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600 800
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5
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LIST OF APPROVED MAKES

The makes/brands of equipment listed below are approved for installation. All items to be
used in the works samples, catalogues and specifications are to be submitted by the
contractor for approval of the Engineer. Orly approved makes shall be used in the works.
The gpproved samples shdl be kept in the custody of the Engineer for comparison.

Only 1S marked equipment, where ever goplicable, shal be used.

Subcontractors

Package Type DX Units (Air Cooled) :

Airhandling Unit
Unitary type
Ductable type
Double skin type
AHU cooling cails

Centrifugd fan of double skin type
AHU.

Humidifier
Exhaust Fan Sections

FCUs

Ductable Split( Air Cooled)
Window /Split type Airconditioners
Extruded Aluminium

Air terminas

Fire damper with controls

Ventillation Fans
Centrifuga Blower

Inline Fan

HSCC-100/50 Bed Hospital, CG-NRHM

Voltas/ ETA/ BlueStar/ Suvidha/ Unique EngineergApproved
equivalent by Engineer Incharge (HSCC)

Voltas / Blue star/ Carrier /Hitachi/Daikin

Carrier Aircon/Caryaire/Blue Star/ZECO/Saiver
Carrier Aircon/Caryaire/Blue Star/ZECO/Saiver
Carrier Aircon/Caryaire/Blue Star/ZECO/Saiver
Bluestar/V oltas/Zeco/Hitech/Caryaire/Carrier-Aircon

Nicotra/Comefri/Flakt/Kruger/GEC

Rapid cool/Emerald/Khokar
Hitech/ Edgetech/Flowel

Hitech/Blue Star/Carrier/Zeco/Voltas

Voltas / Blue sar/ Carrier /Hitachi

Voltas / Blue star/ Carrier-Aircon /Hitachi

Dynacraft /Caryaire /Ravistar /gpella /Servex /Mapro

Caryaire/ Dyrecraft/ Ravi dar

GEC/ Swent / Flakt/Nadi / Divine/ comefri

Krugger/Flakt/Comefri/Nicotra
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Propeller Fan

Axid Fan

Pipes

Gl

MS upto 150 mm dia

MS 200 to 300 dia

Gl Sheets

Aluminium Sheet
Grilles/Diffusers

Fire dampers (Motorized
Electric Hot Water Generator
Valves

Gate Vave

Butterfly Vaves
Bdancing Vaves
Nonreturn Vaves

Pot & Y - Strainer

Three way mixing valves

Twoway motorized vave

Actuating motor for 3 way & 2 way :

vave

Bdl Vave with & without strainer

I nsulation

HSCC-100/50 Bed Hospital, CG-NRHM

GEC(Alsthom)/Crompton Greaves/ Khaitan/Usha/Polar

Krugger/ Hakt/ Nicotra

ITC/ Jindal/Tata/SAIL/HSL

ITC/ Jindal/Tata/SAIL/HE.

ITC/ Jindal/Tata/SAIL/HSL
TATA/SAIL/Jindal/Bhushan Steel
Balco/Nalco/Hindalco
Ravistar/Caryaire/  Mapro/Dynacraft
Caryaire/Dynacraft / Ravistar

Rapid cool/Emerald/Khokar

Leader/Divine/Sant/Bankim Sarkar
Advance/Castle/Audco/Intervalve /Arrow/C&R
Advance/Castle/Audco/Arron/C& R
Advance/Castle/Kirloskar/C& R/Arrow
Emerald/Sant/Rapid cool

Stafea/Johnson/Honeywell/Danfoss/Anergy/Rapid
controls

Staef a/Johnson/Honeywell/Danfoss/Anergy
/Rapid controls

Saefa Johnson/Honeywell/Danfoss/Anerg

Rapid Control/Sant/L eader
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Fbre glass

Expanded Polystrene

Air Filters

Thermometers/Pressure Gauge

Thermostats/Humidistats

Electric Strip Heaters
Controls
Electric Panels

Electric Motors

Starters/Contactors
ACB/MCCB

Switch Fuse/ Fuse Switch
Units

Cables

Power Cables & Control cable

Lamps & Push Buttons
Relays Current Transformer/
Ammeter/V oltmeter

HSCC-100/50 Bed Hospital, CG-NRHM

FGP Ltd./UP Twiga/Kimmco / Owens Corning

Beardsdl Ltd/ BASHStyrene Packing/ Indian
Packaging Industries Lloyd

Thermadyne/K lenzaids/Kirloskar
[Anfilco/Johnflower/Dynafilter

Fiebig/Emerald/H Guru/Japsin

Honeywell/Penn /StaefalJohnson/ Anergy /Rapid
Controls

Escorts/Daspass
Honeywd/ Johnson / Staefa
CPRI approved make ( To be approved by HSCC)

Semens Kirloskar /ABB/ Bharat Bijlee/
Crompton Greaves

L&T/ GE Power/ Semens/ ABB
L& T/ GE Power/ Semens ABB

L& T/ GE Power/ Siemens’ ABB

CCl/Universal/ICC/NICCO/INCAB/ National/ Ralison
Cables

L& T/GE/ Siemend Schneider
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TECHNICAL SPECIFICATION OF OPERATION THEATRE (MAJOR) FOR
CHATTISGARH

SCOPE OF WORK -

Supply consgtruction, and commissoning of Operating Theatre (Major) in
accor dance with the specifications, bill of quantities and providing of free spare partsand
serviceduring 1 year Defect Liability Period.

1. CEILING SYSTEM

40 mm thick Double skin totaly flush Wakable fdse ceiling pands made with 0.8 mm
thick Galvanised Powder coated Skin Pass (GPSP) sheet on both side with 36 + 2 kg/m?3
dendty PUF as infill, with suitable Ceiling grid and supporting hardware. Joints shdl be
seded with clean room compaiible slicon sedant. Pand will be class "0", fire rated.
Factory made cutout -12 Nos. (Approx.) in the celing pand for light fixture.

Laminar How Tent is to be made of 0.8mm thk SS-304 grade, no-4 finish sheet and
provison for flanges for Duct connections and 6mm perforated grill. Sze 8ft x 8ft x
700mm ht. (Duct connection and DiffusersDampers, filters if any required are in the
scope of HVAC part) Tent will be made 0 as Laminar How System to integrate with OT
equipments

2. WALL WITH CORNER COVING

Epoxy panting and Extruded duminium powder coated/Anodized clip on type covings
for the entire wdl to wal and wal to caling. R-70, 3D interna/ externd corner coves

3. SWING DOOR

44 mm thick doors made with Poly Urethene painted 0.8mm thick GPSP sheets on both
gdes with PUF as infill, 1.2 mm thick GPSP powder coated door frames totaly flush
with the wall pands hardware like push plates, handles, door closure, double glazed
view glass of dd sze, Sanless Sted Bdl Bearing butt hinges and provison for
conceded automatic door bottom Drop sed etc. Supply & Ingtdlation of double glazed
view pands (1 Square ft. area) with flush design, with 6mm thick float glass fixed in
double pand with necessary arrangements.

4. PERIPHERAL LIGHT
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It should be fitted outsde the ar celing sysem area and flush with the celing in the
operation theaire suitable to required illumination of OT. Peripherd lights and clean
room luminaries fitted in the frame should be 12 in numbers for OT. The fluorescent
lamps 54 W 16mm @- 3 nos with highly spectacular anodized Aluminum reflectors and
opticd antiglare system for adjugtable light distribution. Luminaries cover made of highly
resdant, dignfectant proof laminated safety glass with fine graned surface, glass pane
with white powder coated sted frame. Luminary’'s body made of sheet sed, white,
powder coated supplied ready for connection. The reflectors should be of high qudity,
cleanable and non deteriorating. Dimmable bdlasts of reputed companies to be used and
diffuser should be congructed with opaque acrylic diffuser materid in duminum frames/
SS frames. It should have flicker less design with color. Recess frames should be gas
tight. The fitting should be flush with the celing and should be removable form top or
bottom. Lighting units should be properly seded with the calling by means of fillers and
beadings o that dl lighting units are artight with celing pands. The light fitting should
be uniformly and aestheticdly didributed on the celing to provide uniform illumination
in the OR. Peripherd lighting should be done according to 1P65 protocol. Light should
not interfere when green mode of Endoscopy is performed.

5. OT CONTROL PANEL

The room Surgeon’s control pand should be designed to cope with changing technology
& equipment in operating environments. Control Pand will be user friendy & ease of
operating & maintaining purpose. The pand should be “Membraneg’ type; configured to
incorporate al the services that operation room saff required. Operation Theatre Surgeon
Control Panel congding of display like Red time, Count down time, lighting control
through dimmer, Telephone, Gas pressure set point, Alarm, Room Temperature and
Reaive Humidity mounted flush in the theare wal with Didribution Board complete
with al accessories etc. Lighting Control ong with

I. Day time clock -Digita
il Elgpsed Time Clock -Digitd

The control panel should be user friendly and ease of operation and maintenance. All
internal wires should be marked with plagtic ferrule type cable markers, for ease of
identification. The control paned should be able to be integrated with the commonly used
OT software in future.
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The control pand should meet Electricd Safety Code for High and Low voltage system,
wired to the current |EE regulations.
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6. X-RAY FILM VIEWER

The two (2)-plate viewing 3 pieces of high frequency fluorescent lamps X-Ray Viewing
Screen should be designed to provide flicker free luminance for cdear film viewing. Each
plate should be adle to illuminate films upto 14’x17’ sze. ‘Dimming is controlled usng
dimming bdlast and PCB mounted insde the box. The mounting of the Screen should be
inddled flushed with Operation thestre wal to avoid dust accumulation and microbia
growth and ease of deaning. The diffuser should diffuse the light evenly and to provide
adequate luminance for film viewing. Body should be of extruded duminum powder
coated black with bacteria and disnfectant resstant finish. Proper spring loaded film clip
with rollers should be provided to holes of the films firmly and to remove the film
without scraiches. The X-Ray HIm viewer should comply with relevant Electricd Safety
Codes for High and Low voltage system.

7. WRITING BOARD

Writing Board as operating lis Board of sSze-1000x700x60deep should be made of
ceramic having magnetic properties and should be flushed to the wdl of the operating
Room.

8. BUILT-IN STORAGE UNIT

Storage Unit should be made out of 1.50 mm thick AlSI-304 Stainless stedl. The storage
unit should be divided 2 or more parts and each part should have individud glass doors
with high qudity locking sysem. These doors should be inddled on the dtorage units
with the help of imported fittings dlowing an opening dlowance of 160degree. Each
part should be provided with sted racks which should be completely detachable type. The
dorage unit should be fitted with 5mm thick vacuum insulated glass door and mounted
flush with the theatre wal. The storage unit should be continuoudy ventilated by postive
ar in the OT through ventilation holes provided at the bottom and top of opposte sides.
The dimensons of each dorage unit should not be less than height 2100mm x width
1200mm x depth 350mm.The storage units should be designed in a way that they are flush
with the OT wall panels and the units should be air tight, not allowing any leakage between units
and the wall panels.

9. DISTRIBUTION BOARD & ELECTRICAL WIRING, CONDUITING WITH
FIXTURES INSIDE THE OPERATION THEATRE
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All high voltage equipment should be inddled in a sepaae enclosure. Electric
Didribution Panel, UPS, Transformers, Mains, Relays, Circuit protective equipment, for
dl crcuits of Operation theatre shdl be inddled in the remote cabinegt. All dectricd
wiring should be terminated to the connectors mounted on DIN/CE approved ral and
labeled with inddible labes. Individua fuse and miniature circuit breskers should protect
dl internd circuits. Complete schematic diagram drawing description should be enclosed
with the equipment.

Laying of PVC conduits, Modular Switch Boxes, Modular Switches-sockets, Power and Light
wiring including Earthing wire for al the lighting controls, Pendant and other equipment fixtures
and fittings inside the theatre Wiring with low leakage current wires of FRLS wires should be as
per requirements. Wiring for 250 volts single phase and neutral 6/16 Amps switched socket outlet
with 4 sg.mm and 2.5 sq.mm PV C insulated copper conductor 1100 volts stranded flexible wires
should be conceded with conduit. Ingdlation of dl dectrica cabling must be of IS 1554
(As per laest amendment) standard and wiring as per IS. 732 sandard and proper
earthing of OT and other accessories in the OT room as per standard guiddines of BIS.
Fittings should be seded on accordance with the standard 1P54. Earthed equipotent
bonding of dl exposed meta work should be provided.

10. OPERATION THEATRE FLOORING (ANTISTATIC CONDUCTIVE TILES)

A floor should be provided, flat to within a tolerance of +/- 3mm over any 3metre area.
Onto this sub floor, a sdf-levding compound should be lad prior to lying of the floor
finish. Copper grounding drips (not less than 0.05mm thick, 50mm width) should be lad
flat on the floor in the conductive adhesive and connect to copper wire of grounding. The
floor finish in the operating room should be 2mm Conductive PVC tiles lad on a semi
conductive adhesve base. The floor finish should terminate & the room perimeter
passing over a concedled cove former and continuing up the wal for 100mm. All joints
should be welded with dectrodes of the same compaible materid to provide a
continuous sedled surface.

11. CEILING MOUNTED ANAESTHETIC PENDANT (SINGLE ARM)
Ix Articulated Arm- 850 mm and 650 mm

1x Badc Console-600 mm-1 x Single Shdf 500 mm x 400mm x 80mm-2xI1V Poles set
(tube +4 bottle holding tube)

Provison of Outlets : 6 Nos. with Hose Assembly
Power Sockets : 8 Nos

Medicd Ral —One Set
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12. CEILING MOUNTED SURGEON PENDANT-(Double Arm ) comprisng of
1 x Articulated Arm-850 mm and 650mm
1x Basic Console-600 mm-1 x Single Shelf 500 mm x 400mm x 80mm
1 x Adjustable shdf (Hang on/Un hinge)
8 x Mains Socket (13A single)-
8 x Medica terminds & Hose Assembly
Medicd Rail One Set
13. CEILING OT LIGHT —(LED)-IMPORTED

Description of Function

Dua Dome Surgicd lights illuminate the surgicad dte for optima visudization of smdl,
low-contrast objects a varying depths in incisons and body cavities.

Operational Requirements

The light should comprise of 2 units, one mgor (diameter one minor (diameter around 55
cm). Each unit should have a centrd light around 90 cm) and bulb.

Should have a facility of continuous brightness adjustment.

Should be shadow free

Cables should be through the centrd supporting pillar of light. Each
should have a dngle bulb with reserve.

Technical Specifications

The light should be easly maneuverable and should have a swivd radius of at least 150
cms and height adjustment of at leest 100 cms

Each unit should provide more than 200000 lux light a 4200 k colour temperature

The optimum colour temperature of the light should be between 4200 —4700 kelvin, with
colour rendering index of at least 90.

Each unit should provide a pre-focussed beam of light with at least 50 cms depth of fidd.
It should be a codl light and should not interfere with the laminar air flow sysem. The
absorption of infrared radiation should be more than 99% and infrared radiation to feet at
100000 lux should be less than 35w per sq metre
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Each unit should have hadogen lamp of average life of 1000 hours 25 spare bulbs should
be included

There should be reserve light source (hadogen) with automatic activation in case of a fuse
bulb

Should have option of electro magnetic brakes to maintain the light in asteady position
The light should have 360 degree turning radius with unbreskable head Glass.

Light should automaticaly switch on in case of resumption of electricity after power
falure

The handle should be Auto clavable & detachable.

Should have CE certification

System Configuration Accessories, sparesand consumables

In addition to the above mentioned equipment/appliances, if the contractor thinks it necessary to
include any other equipment/appliances, accessories etc. for the MGPS then that may be provided
after approva from Engineer in-charge.

The dSzes are gpproximate. Minor variations in sSzes shdl be acceptable subject to prior
goprovd of the Engineer.

APPROVED MAKES

1.

2.

Ceiling System MDD/MPS/Hi_Tek/MGI
Hermetically Sealed MDD/MPS/Hi_Tek/MGI
Swing door

Peripheral Light Philips/Wipro

OT Control Panel MDD/MPS/Hi_Tek/MGI
X-Ray Film Viewer MDD/MPS/Hi_Tek/MGI
Writing Board MDD/MPS/Hi_Tek/MGI
Built-in Storage Unit MDD/MPS/Hi_Tek/MGI
Didribution board & MDD/MPS/Hi_Tek/MGI

eectricd wiring, conduiting

with fixtures indde the

operation thesatre

Antigtatic Hooring MDD/MPS/Hi_Tek/MGI
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Note:

Pendant MDD/MPS/Hi_Tek/MGl

Cable GLOSTER/UNIVERSAL/NATIONAL/ KALINGA
Control Panel L & T/ SIEMENS/ SCHNEIDER
PVC Pipe Class Il with Fitting  FINOLEX/ SUPREME/ PRINCE/ ORI-PLAST

G.l./ M.S. Pipe Heavy Class ~ TATA/ JINDAL(HISSAR)/SAIL /SURYA PRAKASH

MCCB/Contactor/Relay L&T/ABB/SIEMENS/SCHNEIDER

Pressure Gauges H.GURU /FIEBIG

Stainless Steel TATA/SALEM/JINDAL/MUKUND/BHAYANDER/AMBICA
Copper Pipe MEHTA/PRECISION/RAJCO

All electrical accessories like cable wire, electrical outlets, switches etc, should be
fire proof of reputed make, certified for eectrical safety.

Wherever makes have not been specified for certain items, the same shall be as per
BISand as per approval of HSCC.

The contractor should provide test certificate for all material used for construction
of pre-fabricated OT

The contractor shall be responsible for the complete works including submission of
working drawing and walk through view.

The Contractor should provide complete parts manual/Service manuals for all
systems and subsystems.

Final electrical safety test, system test and calibration should be done by authorized
person with test instruments.

Training for seven working days should be provided to the staff & engineers of
client by the Manufacturer

The contractor should prepare and submit layout plan to HSCC for approval before
beginning of supply and installation.
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TECHNICAL SPECIFICATION OF OPERATION THEATRE(MINOR) FOR
CHATTISGARH

SCOPE OF WORK -

Supply construction, and commissoning of Operating Theatre (Minor) in accordance
with the specifications, bill of quantities and providing of free spare parts and service
during 1 year Defect Liability Period.

14. CEILING SYSTEM

40 mm thick Double skin totdly flush Wakable fdse celing pands made with 0.8 mm
thick Galvanised Powder coated Skin Pass (GPSP) sheet on both side with 36 £ 2 kg/m?
densty PUF as infill, with suitable Ceiling grid and supporting hardware. Joints shdl be
sedled with cleen room compatible dlicon sedant. Pand will be class "0", fire rated.
Factory made cutout -12 Nos. (Approx.) in the celling pand for light fixture

15. WALL WITH CORNER COVING

Epoxy panting and Extruded auminium powder coated/Anodized cdlip on type covings
for the entire wadl to wal and wadl to calling. R-70, 3D interna/ externd corner coves

16. SWING DOOR

17.

44 mm thick doors made with Poly Urethene painted 0.8mm thick GPSP sheets on both
ddes with PUF as infill, 1.2 mm thick GPSP powder coated door frames totdly flush
with the wal pands, hardware like push plates, handles, door closure, double glazed
view glass of dd sze, Sanless Sted Bdl Bearing butt hinges and provison for
concedled automatic door bottom Drop sed etc. Supply & Inddlation of double glazed
view pands (1 Square ft. area) with flush desgn, with 6mm thick floa glass fixed in
double pand with necessary arrangements.

PERIPHERAL LIGHT

It should be fitted outsde the ar caling sysem area and flush with the cdling in the
operation theetre suiteble to required illumination of OT. Periphera lights and clean
room luminaries fitted in the frame should be 12 in numbers for each OT. The fluorescent
lamps 54 W 16mm @- 3 nos with highly spectacular anodized Aluminum reflectors and
opticd antiglare system for adjugtable light digtribution. Luminaries cover made of highly
resgant, disnfectant proof laminated safety glass with fine grained surface, glass pane
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with white powder coated sed frame. Luminary’s body made of sheet ded, white,
powder coated supplied ready for connection. The reflectors should be of high qudity,
cleanable and non deteriorating. Dimmable bdlasts of reputed companies to be used and
diffuser should be congructed with opague acrylic diffusr materid in duminum frames/
SS frames. It should have flicker less desgn with color. Recess frames should be gas
tight. The fitting should be flush with the calling and should be removable form top or
bottom. Lighting units should be properly seded with the ceiling by means of fillers and
beadings s0 tha dl lighting units are artight with caling pands The light fiting should
be uniformly and aesheticdly didributed on the celing to provide uniform illumination
in the OR. Peripherd lighting should be done according to 1P65 protocol. Light should
not interfere when green mode of Endoscopy is performed.

18. X-RAY FILM VIEWER

The two (2)-plate viewing 3 pieces of high frequency fluorescent lamps X-Ray Viewing
Screen should be designed to provide flicker free luminance for clear film viewing. Each
plate should be able to illuminate films upto 14’x17’ sze. ‘Dimming is controlled usng
dimming balast and PCB mounted ingde the box. The mounting of the Screen should be
indaled flushed with Operation thegire wal to avoid dust accumulation and microbid
growth and ease of cleaning. The diffuser should diffuse the light evenly and to provide
adequate luminance for film viewing. Body should be of extruded aduminum powder
coated black with bacteria and disnfectant resstant finish. Proper spring loaded film clip
with rollers should be provided to holes of the films firmly and to remove the film
without scraiches. The X-Ray HIm viewer should comply with relevant Electricd Safety
Codes for High and Low voltage system.

19. BUILT-IN STORAGE UNIT

Storage Unit should be made out of 1.50 mm thick AlSI-304 Stainless sted. The storage
unit should be divided 2 or more parts and each part should have individud glass doors
with high qudity locking system. These doors should be indaled on the storage units
with the hdp of imported fittings dlowing an opening dlowance of 160degree.  Each
part should be provided with sted racks which should be completely detachable type. The
storage unit should be fitted with 5mm thick vacuum insulated glass door and mounted
flush with the theetre wal. The storage unit should be continuoudy ventilated by pogtive
ar in the OT through ventilation holes provided a the bottom and top of opposte Sdes.
The dimensons of each dorage unit should not be less than height 2100mm x width
1200mm x depth 350mm.The storage units should be designed in a way that they are flush
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with the OT wall panels and the units should be air tight, not allowing any leakage between units
and the wall panels.

20. DISTRIBUTION BOARD & ELECTRICAL WIRING, CONDUITING WITH
FIXTURES INSIDE THE OPERATION THEATRE

Electricd Didribution Board dong with dl high voltage equipment should be ingdled in
a separate enclosure. Electric Didribution Pand, UPS, Trandformers, Mans, Reays,
Circuit protective equipment, for al circuits of Operaion theatre shdl be ingdled in the
remote cabinet. All dectrical wiring should be terminated to the connectors mounted on
DIN/CE a&pproved rail and labded with inddible labds Individud fuse and miniature
circuit breskers should protect dl internd circuits. Complete schematic diagram drawing
description should be enclosed with the equipment.

Laying of PVC conduits, Modular Switch Boxes, Modular Switches-sockets, Power and Light
wiring including Earthing wire for al the lighting controls, Pendant and other equipment fixtures
and fittings insde the theatre Wiring with low leakage current wires of FRLS wires should be as
per requirements. Wiring for 250 volts single phase and neutral 6/16 Amps switched socket outlet
with 4 sg.mm and 2.5 sg.mm PV C insulated copper conductor 1100 volts stranded flexible wires
should be concealed with conduit. Ingdlation of dl éectricd cabling must be of IS 1554
(As per latest amendment) standard and wiring as per IS. 732 standard and proper
earthing of OT and other accessories in the OT room as per standard guiddines of BIS.
Fittings should be seded on accordance with the standard 1P54. Earthed equipotent
bonding of al exposed meta work should be provided.

21. OPERATION THEATRE FLOORING (ANTISTATIC CONDUCTIVE TILES)

A floor should be provided, flat to within a tolerance of +/- 3mm over any 3metre area.
Onto this sub floor, a sdf-leveling compound should be lad prior to lying of the floor
finish.

Copper grounding gtrips (not less than 0.05mm thick, 50mm width) should be laid flat on
the floor in the conductive adhesive and connect to copper wire of grounding. The floor
finish in the operaiing room should be 2mm Conductive PVC tiles, lad on a semi
conductive adhesve base. The floor finish should terminate & the room perimeter
passng over a conceded cove former and continuing up the wal for 100mm. All joints
should be weded with dectrodes of the same compatible materid to provide a
continuous sedled surface.
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22. Minor OT Light Celling -HALOGEN

The unit should have reflector for optimum utilization of the duad reflector by means of

targeted light direction technique with following specifications:

- Power supply : 230V, 50/60Hz
- Colour Temp. : 4200K

- Light intensity at 0.8m distance : 40000-45000lux

- Light fiedd diameter : 180-200mm
- Colour rendering index Ra(1-8)-93

- Luminous €fficacy in the light fidd : 290lm/w or more

- Power consumption : 12V/50W

- Working space : 27-173cm

- Lifetime of bulb : Atleast 2000hrs.

- Swivd radius : 960mm

- Veticd adjusment : 1250mm

- Weght : 20 kg.

- Should have CE certification for dectricity safety

In addition to the above mentioned equipment/appliances, if the contractor thinks it necessary to
include any other equipment/appliances, accessories etc. for the MGPS then that may be provided

after approva from Engineer in-charge.

The dzes are gpproximate. Minor variations in sSzes shdl be acceptable subject to prior

approva of the Engineer.

APPROVED MAKES

1 Ceiling System MDD/MPS/Hi_Tek/MGI
2. Swing door MDD/MPS/Hi_Tek/MGI
3. Peripheral Light Philips/Wipro

5. X-Ray Film Viewer MDD/MPS/Hi_Tek/MGI
6. Writing Board MDD/MPS/Hi_Tek/MGI
7. Built-in Storage Unit MDD/MPS/Hi_Tek/MGI
11. Digtribution board & MDD/MPS/Hi_Tek/MGI
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12.

13.
12.
13.
14.
15.
16.
17.
18.

Note:

eectrical wiring, conduiting
with fixtures indgde the
operation theatre

Antigatic Hooring MDD/MPS/Hi_Tek/MGI

Celing OT Lignt PHILIPS/UNITED SURGICAL/MAGNATEK/SURGITECH
Cable GLOSTER/UNIVERSAL/NATIONAL/ KALINGA
Control Panel L & T/ SIEMENS/ SCHNEIDER

PVC Pipe Class Il with Fitting  FINOLEX/ SUPREME/ PRINCE/ ORI-PLAST

G.l./M.S. Pipe Heavy Class ~ TATA/ JINDAL(HISSAR)/SAIL /SURYA PRAKASH

MCCB/Contactor/Relay L&T/ABB/SIEMENS/SCHNEIDER
Pressure Gauges H.GURU /FIEBIG
Stainless Steel TATA/SALEM/JINDAL/MUKUND/BHAYANDER/AMBICA

All electrical accessories like cable wire, electrical outlets, switches etc, should be
fire proof of reputed make, certified for electrical safety.

Wherever makes have not been specified for certain items, the same shall be as per
BIS and as per approval of HSCC.

The contractor should provide test certificate for all material used for construction
of pre-fabricated OT

The contractor shall be responsble for the complete works including submission of
working drawing and walk through view.

The Contractor should provide complete parts manual/Service manuals for all
systems and subsystems.

Final electrical safety test, system test and calibration should be done by authorized
person with test instruments.

Training for seven working days should be provided to the staff & engineers of
client by the Manufacturer

The contractor should prepare and submit layout plan to HSCC for approval before
beginning of supply and installation.
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