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A BRIEF OF REQUIREMENT OF THE WORK:
1. General Scope of Work :

The scope of Supply, Installation, Testing & Commissioning and liasoning activity of DG
sets and its allied Electrical works for staff quarters Type II, IV and V, JIPMER
Puducherry.

2. The following are the salient features of the Works:
a. Foundations for DG sets
b. Electrical Installation ( Internal & External)
c. LT Installation, DG Sets
3. Appointment of agencies for execution of works mentioned in Para 2:

Contractor shall submit credentials of the agencies proposed to be engaged by him/them for
execution of sub heads e to k above of works mentioned in Para 2 above to the HITES.
Particular agency shall be approved by HITES and only such agencies shall be allowed to
execute the work on behalf of the contractor.

In addition to above, the contractor shall get the specialized works executed through a
particular agency, approved by HITES and only such agencies shall be allowed to execute
such works on behalf of the contractor.

Latest CPWD Specifications for Civil, Electrical and all other works with up to date
correction slips for all sub heads of work as applicable, and, Technical Specifications
included in the tender documents, wherever applicable.

4. The work shall, in general, conform to the Latest CPWD Specifications for Civil, Electrical
and all other works with up to date correction slips for all sub heads of work as applicable,
and, Technical Specifications included in the tender documents, wherever applicable.
Wherever any aspect of design / construction / material standards is not covered under the
above mentioned specification, relevant standards shall be referred to in the order of
precedence which shall be as follows. In the case of discrepancy between the
Schedule of Quantities, the Specifications and /or the Drawings, the following order of
preference shall be observed -

Description of Schedule of Quantities

Particular specification and Specific Condition, if any

Drawings

CPWD Specifications

Indian Standard Specifications of BIS/ NBC/ IRC/ BS/ ASTM/ DIN

For items not covered by any of the above, the work shall be done, as per
sound engineering practices and as directed by the Engineer-in-charge.
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CHAPTER A

TECHNICAL SPECIFICATIONS AND CONDITIONS- CIVIL WORKS

EARTH WORK: As per relevant CPWD specifications.

a. Irrespective of the stipulations in the relevant CPWD Specifications or elsewhere in
the Contract, the excavated earth shall be disposed of by the contractor at his own
cost to the place as directed by Engineer - in-charge and/or permitted by the local
authority after obtaining written permission of the Engineer - in-charge and no
payment will be made by the HITES for disposal of this excavated earth.

b. The Contractor shall, at his own expense and without extra charges, make provision
for all shoring, pumping, dredging or bailing out water, encountered from any
sources such as rains, floods, springs, subsoil water table being high or due to any
other cause whatsoever. The foundation trenches shall be kept free from water
while all the works below ground level are in progress without any extra payment.

c. Filling in plinth shall be consolidated with water and compacted with pneumatic
rammers, to achieve 90% relative density on testing. One test is to be carried out for
1000 sqg.ms. of compacted area.

PLAIN CEMENT CONCRETE AND REINFORCED CEMENT CONCRETE WORK:
A. STONE AGGREGATE:

i. Stone aggregate used in the work shall be of hard broken stone to be obtained from
approved source (Quarries to be approved by the Engineer in charge) and shall
conform to relevant provision in the Latest CPWD Specifications for works.

B. SAND

i. Sand to be used for the work shall be of as specified in CPWD Specifications 2009.
Sand shall be obtained from the source to be got approved by the Engineer in
charge and washed if required, with appropriate equipment to bring down the
chemical, inorganic and organic impurities within the permissible limits as per the
direction of the Engineer in charge. The same shall consist of hard siliceous
materials.

Note: Where only one variety of sand is available the sand will be sieved for use in
finishing work as directed by the Engineer - in - charge in order to obtain smooth
surface and nothing extra will be paid on this account.

ii. Nothing extra shall be paid for screening or washing the sand as prescribed above.
C. Concrete Mix Design

The mix design shall be for MODERATE exposure and GOOD degree of quality control,
unless otherwise specified.

BRICK WORK

a. Bricks used in the work shall be obtained from kilns to be got approved from the
Engineer in charge and shall be best quality well burnt ground moulded bricks as
available in the vicinity. They shall have a compressive strength of not less than 75
Kgs/sq.cm and an absorption percentage of not more than 15 (Fifteen) % of its dry
weight when immersed in water for 24 hours. In all other respects they shall conform to
the provision in Latest CPWD Specifications for works.
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b. Both the face of wall of thickness more than 23cm shall be kept in the proper plane.
Walls of half brick thickness or less shall be measured separately and paid in sqm.

c. Bricks wall beyond half brick thickness shall be measured in multiple of half brick (i.e.
more than 115mm or equivalent) which shall be deemed to be inclusive of mortar joints.
In all other respects they shall conform to the provision in relevant specifications of the
work.

d. For mortar, use of PP Cement shall be preferred.

4. CEMENT PLASTER: - The use of PP Cement shall be preferred.

A. Finishing:

i. The extruded aluminum section has to be mechanically finished to remove all
scratches; extrusion marks etc and subsequently thoroughly cleared in all alkali
baths prior to anodizing.

ii. The polyester powder coating, as required, as per item of work, shall be of desired
shade with minimum average thickness to 50 microns or other shades as required
and to this effect the tenderer must have to produce test certificate from authorized
institutions Bureau of Indian Standard.

iii. The polyester powder coated material should be properly wrapped in gummed tape
before fabrication to avoid scratches during fabricated and erection shall be kept
protected till handing over.
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CHAPTER B
SPECIAL CONDITIONS FOR ELECTRICAL SERVICES
1.0 GENERAL

The design and workmanship shall be in accordance with the best engineering practices, to
ensure satisfactory performance and service life. The requirement offered by the
contractor shall be complete in all respects. Any materials or accessories which may not
have been specifically mentioned, but which are usual and necessary for the satisfactory
and trouble free operation and maintenance of the equipment shall be provided without
any extra cost of the purchaser. This shall also include spares for commissioning of the
equipment.

2.0 The contractor shall obtain all sanctions (electrical loads, approval of drawing/
ESS/ D.G.s estimator/ approval of meter room etc.) from the concerned authorities and
permits required for the electrical installation work. All actual fee payable in this regard
will be reimbursed against receipt/documentary evidence. On completion of work, the
contractor shall obtain NOC from SEB & Director of Safety of the concerned state; a copy of
the same shall be delivered to HITES. Contractor shall be responsible for handing over to
SEB and other authorities shall be responsibility of contractor till commissioning and
getting electricity in the complex.

The HITES shall have full power regarding the materials or work got tested by independent
agency at the electrical contractor’s expenses in order to prove their soundness and
adequacy. The contractor will rectify the defects/suggestions pointed out by HITES/
independent agency at his own expenses.

The installation shall comply in all respects with the requirements of Indian Electricity Act
1910, Indian Electricity Rules (IER) 1956 and other related Laws and Regulations as
amended up to date, thereunder and special requirements, if any, of the State Electricity
Boards etc. The bidder is liable to furnish the list of authorized licensed persons/
employed/deputed to carry out the works/perform the assigned duties to fulfill the
requirement of Rule No.3 of [ER 1956 as amended up to date.

3.0 DRAWINGS

i) Shop Drawings

The contractor shall prepare detailed coordinated electrical shop drawing indicating
lighting/lighting fixtures, convenience outlets, D.G.’s, H.T., Transformer, M.V. Panel
Boards/Relay Panel, PCC, DB’s, Rising Mains, Cable Schedule with other relevant services
and submit to the HITES for approval or the Engineer-in-Charge before commencing the
work. The shop drawings shall indicate all setting out details and physical dimensions of all
components with wiring and cable details including system operating write up in the
system i.e. 33 KV Panel Board, Control and Relay Panel Package Substation, D.G.’s, PCC’s,
MCC'’s, cable schedule and routes, manhole trap and fixing details as well as for conduit
indicating run and size of wire/cables, outlet/pull/junction boxes etc. with fixing details
etc. for the above mentioned work. All work shall be carried out on the approval of these
drawings. However, approval of these drawings do not relieve the contractor of his
responsibility for providing maintenance free and fool proof system including any missing
component/accessories to meet with the intent of the specifications. Contractor will submit
2 prints for preliminary approval and finally six prints for distribution.

ii) Completion Drawings/As Built Drawings

On completion of the work and before issue of certificate of virtual completion, the
contractor shall submit to the HITES 4 sets along with soft copy of ‘As Built’ drawings (in
AutoCAD & PDF format) of the work along with 01 Nos. cloth tracing originals including
write up (trouble shooting, installation, operation and maintenance manual with
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instructions) incorporating all such changes and modifications during engineering and
execution along with warrantee & guarantee certificates from manufacturers.

These drawings must provide:
*  Run and size of conduit, inspection and pull boxes including routing and locations.
*  Number and size of conductor in each conduit.
=  Locations and rating of sockets and switches controlling the light and power outlet.

= A complete wiring diagram as installed and schematic drawings showing all
connections in the complete electrical system.

= Location of outlets of various services, junction boxes, light fixtures.
= Location of all earthing stations route and size of all earthing conductors.
=  Layout and particulars of all cables.

= Location and details of PCC’s, MCC'’s, Feeder Pillars, capacitor control panels, PLC
D.G. set panel, UPS panel, and relay panels with description detailed control wiring
diagram.

»  Location of transformer and its details and control wiring diagram.
»  Location of Hume pipe and manhole including HT/LT cable layout and scheduling.
»  Location of D.G.’s, exhaust and auxiliary equipment with schematic drawings.
=  Layout of cable trays with support and their fixing details.
= Location of all earthing station, route and size of all earthing conductor.
» Layout and particulars of rising mains with fixing details.
iii ) Position of HT /LT Switch Boards/Transformer & D.G.’S

The recommended position of the switch boards, transformer & D.G.’s as shown on the
layout drawings will be adhered to as far as practicable.

The contractor shall submit 2 sets of samples of each type of accessories and apparatus,
proposed to be used in the installation at site for approval (drawings or samples) as
required shall be submitted by contractor and the choice of selection out of the approved
list lies with the HITES. For all non-specified items, approval of the HITES shall be obtained
prior to procurement of the same. HITES shall in no way be liable for rejection of the any
material due to poor quality, poor workmanship, poor material etc.

4.0 MANUFACTURER'’S INSTRUCTIONS

Where manufacturers have furnished specific instructions, relating to the
material/equipment to be used on this job, covering points not specifically mentioned in
this document, manufacturers’ instructions should be followed.

5.0 MATERIALS AND EQUIPMENT

All the materials and equipment shall be of the approved make and design. Unless
otherwise called for any approval by HITES’s Engineer-in-Charge, only the best quality
materials and equipment shall be used.

The contractor shall fill in the data sheet for capital equipment as attached elsewhere in
this document. The Material/Equipment shall be rejected due to not giving / filling in the
details of the said equipment.

6.0 GENERAL DETAILS
6.01 Space Heaters & Lighting.

One of more adequately rated heaters thermostatically controlled with On-Off switch and
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fuse shall be provided to prevent condensation in any panel compartment. The heaters
shall be installed in the lower portion of the compartment and electrical connections shall
be made from below the heaters to minimize deterioration of supply wire insulation. The
heaters shall be suitable to maintain the compartment temperature to prevent
condensation. CFL lamp shall be provided in any panel compartment.

6.02 Fungistatic Varnish

Besides the space heaters, special moisture and fungus resistant varnish shall be applied on
parts, which may be subjected or predisposed to the formation of fungi due to the presence
or deposit of nutrient substances. The varnish shall not be applied to any surface of part
where the treatment will interfere with the operation or performance of the equipment.
Such surfaces or parts shall be protected against the application of the varnish.

6.03 Ventilation Opening

In order to ensure adequate ventilation, compartments shall have ventilation openings
provided with fine wire mesh of brass to prevent the entry of insects and to reduce to a
minimum the entry of dirt and dust. Outdoor compartment openings shall be provided with
shutter type blinds.

6.04 Degree of Protection

The enclosures of the Control Cabinets, Junction Boxes and Marshalling Boxes, Panels etc.
to be installed shall provide degree of protection as called for in specification / BOQ
whenever it is not mentioned it shall be as given below.

= Installed out door: IP-55.
. Installed indoor in air-conditioned area: IP-52.
= Installed in covered area: IP-52.

» Installed indoor in non-air-conditioned area where possibility of entry of water is
limited: [P-42.

»  For L.T. switchgear (AC and DC distribution boards): IP-52.

The degree of protection shall be in accordance with IS: 13947 (Part-1)/IEC-947 (Part-I).
Type test report for degree of protection test, on each type of the box shall be submitted for
approval.

6.05 Rating Plates, Name Plates and Labels

Main PCC, PCC’s, MDB and auxiliaries items installed in the building are to permanently
attach to it in a conspicuous position. A rating plate of non-corrosive material with
engraved manufacturer’s name, year of manufacture, equipment name, type or serial
number together with details of the loading conditions of equipment in question has been
designed to operate and such diagram plates as may be required by the purchaser. The
rating plate of each equipment shall be according to [EC requirement.

All such nameplates, instruction plates, rating plates shall be bilingual with Hindi
inscription first followed by English. Alternatively two separate plates one with Hindi and
the other with English inscriptions may be provided.

6.06 First Fill of Consumables, Oil and Lubricants

All the first fill of consumables such as oils, lubricants, filling compounds, touch up paints,
welding/soldering/brazing material for all copper/G.l. earthing and essential chemicals etc.
which will be required to put the equipment/scheme covered under the scope of the
specifications, into successful operation, shall be furnished by the Contractor unless
specifically excluded under the exclusions in these specifications and documents.

7.0 DESIGN IMPROVEMENTS
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The bidder shall note that the equipment offered by him in the bid only shall be accepted
for supply. If for any reason, Contractor wishes to deviate from specification, prior
permission from HITES will be sought.

If any such agreed upon change is such that if affects the price and schedule of completion,
the parties shall agree in writing as to the extent of any change in the price and/or schedule
of completion before the Contractor proceeds with the change. Following such agreement,
the provision thereof, shall be deemed to have been amended accordingly in the
specification.

8.0 QUALITY ASSURANCE PROGRAMME

To ensure that the equipment and services under the scope of this Contract whether
manufactured or performed within the Contractor’s works or at his sub-contractor’s
premises or at the Purchaser’s site or at any other place of work are in accordance with the
specifications, the Contractor shall adopt suitable quality assurance programme to control
such activities at all points necessary. Such programme shall be outlined by the Contractor
and shall be finally accepted by the Purchaser after discussions before the award of
Contract. A quality assurance programme of the contractor shall generally cover the
following:

= His organization structure for the management and implementation of the
proposed quality assurance programme.

=  Documentation control system.
*  Qualification data for bidder’s key personnel.

»  The procedure for purchases of materials, parts components and selection of sub-
contractor’s services including vendor analysis, source inspection, incoming raw
material inspection, verification of material purchases etc.

= System for shop manufacturing and site erection controls including process
controls and fabrication and assembly control.

= Control of non-conforming items and system for corrective actions.

= Inspection and test procedure both for manufacture and field activities.

= Control of calibration and testing of measuring instruments and field activities.
= System for indication and appraisal of inspection status.

= System for quality audits.

= System for authorizing release of manufactured product to the Purchaser.

= System for maintenance of records.

= System for handling storage and delivery.

= A quality plan-detailing out the specific quality control measures and procedures
adopted for controlling the quality characteristics relevant to each item of
equipment furnished and/or services rendered.

The Purchaser or his duly authorized representative reserves the right to carry out quality
audit and quality surveillance of the system and procedure of the Contractor/his Vendor’s
quality management and control activities.

9.0 QUALITY ASSURANCE DOCUMENTS

The Contractor shall be required to submit the following Quality Assurance Documents
within three weeks after dispatch of the equipment.
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= All Non-Destructive Examination procedures, stress relief and weld repair
procedure actually used during fabrication and reports including radiography
interpretation reports.

=  Welder and welding operator qualification certificates.

=  Welder’s identification list, listing welders and welding operator’s qualification
procedure and welding identification symbols.

=  Raw material test reports on components as specified by the specification and/or
agreed to in the quality plan.

= Stress relief time temperature charts/oil impregnation time temperature charts.

= Factory test results for testing required as per applicable codes/mutually agreed
quality plan/standards referred in the technical specification.

= The quality plan with verification of various customer inspection points (CIP) as
mutually and methods used to verify the inspection and testing points in the quality
plan were performed satisfactorily.

10.0 INSPECTION, TESTING AND INSPECTION CERTIFICATE

»  The HITES or duly authorized representative shall have at all reasonable times free
access to the Contractor/ Manufacturer’s premises or works and shall have the
power at all reasonable times to inspect and examine the materials and
workmanship of the works during its manufacture or erection, if part of the works
is being manufactured or assembled at other premises or works, the Contractor
shall obtain permission to inspect as if the works were manufactured or assembled
on the Contractor’s own premises or works. Inspection may be made at any stage of
manufacture, dispatch or at site at the option of the Purchaser and the equipment if
found unsatisfactory due to bad workmanship or quality, material is liable to be
rejected.

=  All equipment being supplied shall conform to type tests and shall be subject to
routine tests in accordance with requirements stipulated under respective sections.
Bidder shall submit the type tests reports for approval. The Contractor shall
intimate the HITES the detailed programme about the tests at least three (3) weeks
in advance in case of domestic supplies. If for any item type test is pending payment
would be made on successful completion of type/routine test(s) actually carried out
as per HITES instructions.

= The Contractor shall give the HITES thirty (30) days written notice of any material
being ready for testing. Such tests shall be to the Contractor’s account. The HITES,
unless witnessing of the tests is virtually waived off, will attend such tests within
thirty (30) days of the date of which the equipment is notified as being ready for
test/inspection, failing which the Contractor may proceed with the test which shall
be deemed to have been made in the presence of HITES and he shall forthwith
forward to the HITES duly certified copies of tests in triplicate.

= The HITES shall within fifteen (15) days from the date of inspection as defined shall
inform in writing to the Contractor of any objection to any drawings and all or any
equipment and workmanship which in his opinion is not in accordance with the
Contract. The Contractor shall give due consideration to such objections and make
the necessary modifications accordingly.

*  When the factory tests have been completed at the Contractor’s or Sub-contractor’s
works, the HITES shall issue a certificate to this effect within fifteen (15) days after
completion of tests but if the tests are not witnessed by the HITES, the certificate
shall be issued within fifteen (15) days of receipt of the Contractor’s Test certificate
by the HITES. Failure of the issue such a certificate shall not prevent the Contractor
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from proceeding with the works. The completion of these tests or the issue of the
certificate shall not bind the HITES to accept the equipment should, it, on further
tests after erection, is found not to comply with the Specification. The equipment
shall be dispatched to site only after approval of test reports and issuance of
clearance by the HITES.

= The contractor shall arrange all necessary instruction and testing facilities free of
cost for this purpose including air travel, lodging and boarding expenses.

=  For tests whether at the premises or at the works of the Contractor or of any Sub-
Contractor, the Contractor except where otherwise specified shall provide free of
charge such items as labour, materials, electricity, fuel, water, stores, apparatus and
instruments as may be required by HITES or this authorized representative to carry
out effectively such tests of the equipment in accordance with the Specification.

= The inspection by HITES and issue of Inspection Certificate thereon shall in no way
limit the liabilities and responsibilities of the Contractor in respect of the agreed
quality assurance programme forming a part of the Contract.

=  The HITES will have the right of having at his own expenses any other tests(s) of
reasonable nature carried out at Contractor’s premises or at site or in any other
place in addition of aforesaid type and routine tests to satisfy that the material
comply with the specifications.

=  The HITES reserves the right for getting any field tests not specified in respective
sections of the technical specification conducted on the completely assembled
equipment at site. The testing equipment for these tests shall be provided by the
Contractor.

11.0 TESTS
11.01 Charging

On completion of erection of the equipment and before charging, each item of the
equipment shall be thoroughly cleaned and then inspected jointly by the HITES and the
Contractor for correctness and completeness of installation and acceptability for charging,
leading to initial pre-commissioning tests at Site. The pre-commissioning tests to be
performed as per relevant LS. given and shall be included in the Contractor’s quality
assurance programme.

11.02 Commissioning Tests

= The available instrumentation and control equipment will be used during such tests
and the Contractor will calibrate all such measuring equipment and devices as far as
practicable. However, unmeasurable parameters shall be taken into account in a
reasonable manner by the Contractor for the requirement of these tests. The tests
will be conducted at the specified load points and as near the specified cycle
condition as practicable. The Contractor will apply proper corrections in
calculation, to take into account conditions, which do not correspond to the
specified conditions.

= All instruments, tools and tackles required for the successful completion of the
Commissioning Tests shall be provided by the Contractor, free of cost.

=  Pre-commissioning test shall be carried out as per relevant IS and/or as specified in
the relevant clause.

»  The Contractor shall be responsible for obtaining statutory clearances from the
concerned authorities for commissioning of the equipment. However necessary fee
shall be reimbursed by MoHFW on production of requisite documents.

12.0 PACKAGING
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All the equipment shall be suitably protected, coated, covered or boxed and crated to
prevent damage or deterioration during transit, handling and storage at Site till the time of
erection. While packing all the materials, the limitation from the point of view of
availability of Railway wagon/truck/trailer sizes in India should be taken account of the
Contractor shall be responsible for any loss or damage during transportation, handling and
storage due to improper packing. Any demurrage, wharfage and other such charges
claimed by the transporters, railways etc. shall be to the account of the Contractor. HITES
takes no responsibility of the availability of any special packaging/transporting
arrangement.

13.0 PROTECTION

All coated surfaces shall be protected against abrasion, impact, discoloration and any other
damages. All exposed threaded portions shall be suitably protected with either a metallic or
a non-metallic protecting device. All ends of all valves and pipings and conduit equipment
connections shall be properly sealed with suitable devices to protect them from damage.
The parts which are likely to get rusted, due to exposure to weather should also be
properly treated and protected in a suitable manner.

14.0 FINISHING OF METAL SURFACES
14.01 General

All metal surfaces shall be subjected to treatment for anti-corrosion protection. All ferrous
surfaces for external use unless otherwise stated elsewhere in the specification or
specifically agreed, shall be hot-dip galvanized after fabrication. High tensile steel nuts and
bolts and spring washers shall be electro galvanized. All steel conductors used for
earthing/grounding (above ground level) shall be galvanized according to IS: 2629.

14.02 Hot Dip Galvanizing

*  The minimum weight of the zinc coating shall be 700 gm/sq.m and minimum
thickness of coating shall be 85 microns.

=  The galvanized surfaces shall consist of a continuous and uniform thick coating of
zing, firmly adhering to the surface of steel. The finished surface shall be clean and
smooth and shall be free from defects like discolored patches, bare spots,
unevenness of coating, spelter which is loosely attached to the steel globules, spiky
deposits, blistered surface, flaking or peeling off etc. The presence of any of these
defects noticed on visual or microscopic inspection shall render the material liable
to rejection.

= After galvanizing drilling or welding shall be performed on the galvanized parts of
the earthing materials. Sodium dichromate treatment shall be provided to avoid
formation of white rust after hot dip galvanization.

»  The galvanized steel shall be subjected to six one minute dips in copper sulphate
solution as per [S-2633.

= Sharp edges with radii less than 2.5mm shall be able to withstand four immersions
of the Standard Preece test. All other coatings shall withstand six immersions. The
following galvanizing tests should essentially be performed as per relevant Indian
Standards.

- Coating thickness,
- Uniformity of zinc,
- Adhesion test,

- Mass of zinc coating.
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*  Galvanized material must be transported properly to ensure that galvanized
surfaces are not damaged during transit. Application of zinc rich paint at site shall
not be allowed.

14.03 Painting

= All sheet steel work shall be degreased, pickled, phosphate in accordance with the
[S-6005 “Code of practice for phosphating iron and sheet”. All surfaces which will
not be easily accessible after shop assembly shall beforehand be treated and
protected for the life of the equipment. The surfaces, which are to be finished
painted after installation or require corrosion protection until installation, shall be
shop painted with at least two coats of primer. Oil, grease, dirt and swaf shall be
thoroughly removed by emulsion cleaning. Rust and scale shall be removed by
pickling with dilute acid followed by washing with running water, rinsing with
slightly alkaline hot water and drying.

=  After phosphating, thorough rinsing shall be carried out with clean water followed
by final rinsing with dilute dichromate solution and oven drying. The phosphate
coating shall be sealed with application of two coats of ready mixed, staving type
zinc chromate primer. The first coat may be “flash dried” while the second coat shall
be shoved.

=  Powder coating/electrostatic painting of approved shade shall be applied.

=  The exterior color of the paint shall be as per shade no.697 of IS-5 or as approved
by Engineer-in-charge and inside shall be white or as approved by Engineer-in-
charge. A small quantity of finishing paint shall be supplied for minor touching up
required at site after installation of the equipments, if required.

= In case the Bidder proposes to follow his own standard surface finish and
protection procedures or any other established painting procedures like
electrostatic painting etc. the procedure shall be submitted along with the Bids for
HITES'’s review and approval.

15.0 HANDLING, STORING AND INSTALLATION

» Inaccordance with the specific installation instructions as shown on manufacturer’s
drawings or as directed by the Purchaser or his representative, the Contractor shall
unload, store, erect, install, wire, test and place into commercial use all the
equipment included in the contract. Equipment shall be installed in a neat,
workmanlike manner so that it is level, plumb, square and properly aligned and
oriented.

= Contractor shall follow the unloading and transporting procedure at site, as well as
storing, testing and commissioning of the various equipment being procured by him
separately. Contractor shall unload, transport, store, erect, test and commission the
equipment as per instructions of the manufacturer’s Engineer(s) and shall extend
full co-operation to them.

» In case of any doubt/ misunderstanding as to the correct interpretation of
manufacturer’s drawings or instructions, necessary clarifications shall be obtained
from the HITES. Contractor shall be held responsible for any damage to the
equipment consequent for not following manufacturer’s drawings/instructions
correctly.

=  Where assemblies are supplied in more than the one section, Contractor shall make
all necessary connections between sections. All components shall be protected
against damage during unloading, transportation, storage, installation, testing and
commissioning. Any equipment damaged due to negligence or carelessness or
otherwise shall be replaced by the Contractor at his own expense.
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»  The Contractor shall submit to the HITES every week, a report detailing all the
receipts during the weeks. However, the Contractor shall be solely responsible for
any shortages or damages in transit, handling and/or in storage and erection of the
equipment at Site. Any demurrage, wharfage and other such charges claimed by the
transporters, railways etc. shall be to the account of the Contractor.

= The Contractor shall be fully responsible for the equipment/material until the same
is handed over to the HITES in an operating condition after commissioning.
Contractor shall be responsible for the maintenance of the equipment/material
while in storage as well as after erection until taken over by HITES, as well as
protection of the same against theft, element of nature, corrosion, damages etc.

= The Contractor shall be responsible for making suitable indoor storage facilities, to
store all equipment, which require indoor storage.

= The words ‘erection’ and ‘installation’ used in the specification are synonymous.

= Exposed live parts shall be placed high enough above ground to meet the
requirements of electrical and other statutory safety codes.

*  The minimum phase to earth, phase to phase and section clearance along with other
technical parameters for the various voltage levels shall be maintained as per
relevant IS.

16.0 PROTECTIVE GUARDS

Suitable guards shall be provided for protection of personnel on all exposed rotating
and/or moving machine parts. All such guards with necessary spares and accessories shall
be designed for easy installation and removal for maintenance purpose.

17.0 DESIGN CO-ORDINATION

The Contractor shall be responsible for the selection and design of appropriate equipments
to provide the best co-ordinated performance of the entire system. The basic design
requirements are detailed out in this Specification. The design of various components, sub-
assemblies and assemblies shall be so done that it facilitates easy field assembly and
maintenance.

18.0 DESIGN COORDINATION MEETING

The Contractor will be called upon to attend design co-ordination meetings with the
Engineer, and the HITES/ MoHFW during the period of Contract. The Contractor shall
attend such meetings at his own cost at New Delhi or at mutually agreed venue as and
when required and fully co-operate with such persons and agencies involved during those
discussions.

19.0 TOOLS AND TACKLES

The Contractor shall supply with the equipment one complete set of all special tools and
tackles for the erection, assembly, dis-assembly and maintenance of the equipments.
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CHAPTER C
TECHNICAL SPECIFICATIONS - DG SETS

1. General

All items of work under this Contract shall be executed strictly to fulfill the requirements
laid down in the specifications. Type of equipment, material specification, methods of
installation and testing and type of control shall be in accordance with the specifications,
approved shop drawings and the relevant Indian Standards, however capacity of each
component and their quantities shall be such as to fulfill the above mentioned
requirement.

The unit rate for all equipment or materials shall include cost for equipment and
materials including all taxes and duties and also including forwarding, freight, insurance
and transport into Contractor’s store at site, storage, installation, testing, balancing,
commissioning and other works required.

All equipments, quantities and technical data indicated in this Schedule are for the
Contractor’s guidance only.

This schedule must be read in conjunction with other documents. The Contractor shall
be paid for the actual quantity of work executed by him in accordance with the approved
Shop Drawings at the contract rates.

No alteration whatsoever is to be made to the text or quantities of this Schedule unless
such alteration is authorised in writing by HITES. Any such alterations, notes or
additions shall, unless authorized in writing, be disregarded when tender documents are
considered.

The Contractor shall procure and bring Materials/ Equipment to the site only on the
basis of drawings approved for construction and shop drawings and not on the basis of
Schedule of Quantities which are provisional only. This also applies to the Contractor’s
requisition for HITES’s supplied materials. Choice of make shall be as per approved
makes

1.1.Drawings

The drawings, specifications and bill of quantities shall be considered, as a part of this
contract and any work or materials shown on the drawings and not called for in the
specifications or vice-versa, shall be executed as if specification called for in both. The
contract drawings indicate the extent and general arrangement of various equipments
and their wiring, etc. and are essentially diagrammatic. The drawings indicate the point
of termination for conduit runs and broadly suggest the routes to be followed. The work
shall be done as indicated on the drawings. However, any minor change if found
essential to co-ordinate the installation of this work with other traders shall be made
without any additional cost to the CLIENT/ HITESs.

1.2.Shop Drawings

The Contractor shall prepare and submit to the Engineer-in-charge/ CLIENT/ HITES for
their approval detailed shop drawings within 30 days of signing of the contact or before
7 days of particular work or whichever is earlier. The shop drawings shall clearly
indicate.

a) The general arrangement and schematic diagram of main D.G Panel, PLC Panel],
clearly stipulating the material, size of sheet steel, bus bar, inter connections detail,
make and rating of switchgear and other equipment etc.

b) Number, size and route of the Cable Tray, and fixing details.
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c) Total number of cable runs, size make, material and type of cables with clear
routing, trenches / treys detail, installation mode, starting and termination point of
each and individual cable etc.

d) The shop drawings shall also show all setting out details and physical dimensions of
all equipments components used in the system, location of manholes fixing, cutout
details etc.

1.3.Quality

The HITES’s decision with regard to the quality of the material and workmanship will be
final and binding, any material rejected by the HITES shall be immediately removed by
the Contractor from the site. The HITES or their representative shall at all reasonable
times have free access to the works and / or to the workshops, factories or other places
where materials are being prepared or constructed for the contract and also to any place
where the material lying or form which they are being obtained, and the contractor shall
give every facility necessary for inspection and examinations and test of the material
and workmanship free of cost.

1.4.Cost of Samples and Tests

The Contractor at his own cost shall supply all samples and the cost of making any test
as per specifications shall be borne by the contractor. The Contractor shall submit four
copies of all brochures, manufacturers’ description data and similar literature. One copy
will be returned to the Contractor after approval.

1.5.Completion Drawings

The Contractors shall submit to the CLIENT/ HITES, layout drawings drawn at approved
scale in six sets and a reproductive (original) copy clearly showing.

a) Location of distribution and PLC Panel

b) All types of cables (L.T. / Control etc.) layout.

c) Layout of DG Room and switchgears and associated equipments.

d) Layout of Diesel Generator Sets.

e) Location of Fuel Tank, Cooling Towers, Pumps and fuel and water piping layout.

f) As built drawing with equipments operation and maintenance literature. - After the
completion of the work and before issuance of certificate of virtual completion.

1.6.Inspection and Testing

The Contractor shall employ a full time qualified Engineer who shall be available at all
working hours at site for taking instructions and to look after the quality of the work.
Instructions given to the Engineer of the contractor shall be construed as issued to the
contractor.

Contractor shall maintain at site the following tools and instruments, but not limited to
the list below in working conditions.

a) Clip-on Ammeter and Voltmeter

b) 1000 V Meggar and 5 KV Meggar

c) Steel tapes of various lengths

d) Spirit Level

e) Hydraulic Crimping Tool

f) Earth Testing Meggar

g) Pipe bending Tool, thread-cutting die, bench vice etc.
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h) Cable jointing kit

1.7.Clearance From Local Authorities

The Contractor shall get the entire installation tested inspected and approved by Local
Authorities like Electrical Inspectorate, Pollution Control Board, Explosive clearance and
any other agency required to take permission for commissioning of the installation. He
will also undertake the Liaison work with local Electricity Supply Company for obtaining
the Electrical Service Connection.

2. DG SET

The DG set shall be provided with Diesel Engine of Model & No. of Cylinder with AMF
Panel as given in BoQ vertical 4 stroke cycle, Air/ Water/ Coolant cooled radiator
having turbo charged after cooled Engine at 1500 RPM under NTP conditions of BS:
5514. The DG Set shall be provided with electrical starting arrangement and shall give
the electrical output of as given below at 0.8 power factor, 415 Volts at the alternator

terminal.
ELECTRICAL OUTPUT No. of Cylinder
As per BOQ As specified by approved manufacturer

Other accessories of the engine would be as under:
COOLING SYSTEM
o Thermostat
e Corrosion Inhibitor
e Self contained piping
FUEL SYSTEM
e PT fuel pump
e Injectors
o Fuelfilters

o Self contained piping

LUBRICATING SYSTEM
e QOil pump
e Strainer

e Lub oil cooler

e Qil filter

e Bypass filter

o Self contained piping

AIR INTAKE SYSTEM

e Dry type filter

e Air intake manifold with necessary connections
e Turbo charged after Cooled

EXHAUST SYSTEM

e Exhaust manifold

o Flexible piping
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o Silencer (Hospital Type)

GOVERNING SYSTEM
e Electronic Governor
STARTING SYSTEM

e Starter, 24V, DC

e Battery charging Alternator
e With in-built Regulator

ENGINE CONTROL PANEL (ECP) (it will display)

e Lub oil pressure

e Jacket water temperature

¢ Engine RPM

e Battery voltage

e Engine Running Hours

SAFETY SYSTEM

. Low lub oil pressure

. High water temperature

. Over speed

OTHER SYSTEM

e Flywheel

e Flywheel housing
ALTERNATOR:

Output

Power factor

Rated Generating Voltage :

Voltage regulation
Frequency

Speed

Class of insulation

Winding connection

Overload capacity

Bearings
Enclosures

Parallel operations
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As specified in BOQ

0.8

415 Volts

+/- 1% all load between no load to full load.
50 Hz

1500 RPM

H

Star connection (all six leads will be brought out

of stator frame)

10% for one hour in any 12 hours of operation

without exceeding temperature rise limits specified in
BS:2613 or BS:5000 when corrected to ambient
temperature at site.

Long life single bearing
Drip proof & screen protected IP-23

All machines shall be suitable for operation in

parallel. Damper winding shall be provided to facilitate
parallel operation
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Power Command Paralleling Genset Controls (PCC3.3 of Cummins or equivalent)

The features shall be given as below:-

The

Digital governing
Digital Voltage regulation

AmpSentry Protection for true alternator O/C protection on PCC 3.3 for solo /
paralleling applications.

Analog/ Bargraph/ Digital AC output Metering
Battery Monitoring System to sense and warn against a weak battery condition
Digital Alarm and Status Message Display

Genset Monitoring : Displays status of all critical engine and generator set
functions

Smart Starting Control System : Integrated fuel ramping to limit black smoke and
frequency over shoot

Advanced serviceability

Synchronizers and load sharing controls

KVAR and power factor controls

Import / Export controls for paralleling with utility / main bus.

alternator shall be of self-excited, self-regulated, self-ventilated in brush less

design, provided with suitable automatic voltage regulator and shall conform to
BS:2613 or BS : 5000 and shall give rated output at NTP conditions.

ESSENTIAL ACCESSORIES:

One

set of essential accessories shall be supplied with each D.G. Set. This set of

accessories shall comprise of the following:
BASE FRAME:

One no. MS Fabricated adequately machine Channel Common Base Frame with lifting
facility, pre-drilled foundation holes suitable for permanent installation on concrete
foundation for direct grouting or on anti-vibration mountings which will be suitable to
receive the offered engine and alternator duly coupled through a flexible coupling. A
suitable coupling guard shall also be provided.

FUEL TANK:

One

No. Daily fuel tank of 990 LITRES capacity / or as per OEM Supplier

Specification for each DG Set made out of 3mm thick MS sheet complete with inlet and
outlet connections, drain plug, manhole, etc. & suitable for mounting on floor with
mounting pedestals. Wire-braided hoses shall also be supplied with fuel tank.

BATTERIES:

For electrical control circuit of 12/ 24 volt DC, suitable Nos. batteries of 12 volts,
suitable AH for each set respectively (dry and uncharged) of approved make with
battery leads for electrical starting of each DG Set.

2.1. DIESEL GENERATING SET
DESIGN

1.1 The engine alternation set shall be capable of working at ambient temperature
between 0°C to 50°C and relative humidity upto 95%.

Tender No. HLL/IDD/CHN/18-19/009 page 18



The operating capacity of each set shall be arrived at after considering a load with
power factor of 0.8 lagging, and after taking into consideration suitable de-rating on
account of above parameters of the station.

1.2 The engine/alternator set shall be capable of taking 10% over-load for a period of
one hour during any 12 hours period, while operating continuously at full rated
load.

1.3 Nominal output voltage of engine/alternator set shall be 415 volts 50 Hz AC Supply
with manual adjustment at all conditions of load with coarse and fine controls with
arange of + 5%.

The frequency shall be maintained at 50 Hz + 2% for the set.
1.4 The output wave-form shall be sinusoidal at all load conditions.

1.5 The engine/alternator set shall be selected for a high degree of performance with
over all low fuel consumption for the normal life of the alternator set.

1.6 The engine/alternator set shall meet the requirements of all linear & non-linear
loads, but over-sizing of the alternator in order to meet the non-liner characteristics
of loads in not envisaged.

1.7 The Engine shall be capable to minimum 60% bulk load of the rating during transfer
of the load from NO Load position without tripping.

SYSTEM OPERATION

The set may be idle for a long time except for periodical test whenever there is a
electrical supply failure, the set may required to run continuously for period even
exceeding 24 hours.

SYSTEM FEATURE

The entire work shall confirm to Bureau of Indian Standards safety standards; British
Standards, and CPWD specifications.

DETAILS OF ENGINE/ALTERNATOR
Scope

The scope of this section covers general requirement for reciprocating diesel engine and
alternator complete with drive, safety controls, lubricating system, cooling system,
instruments etc., including erection, testing and successful commissioning on load.

Diesel Engine

Diesel engine shall be multi-cylinder, 1500 RPM reciprocating, 4-stroke internal
combustion conforming to BS 649 and shall be of welded construction or of fine grain
cast iron. The crank case shall be of iron alloy, casting, crank shaft shall be of high
tensile forging corresponding to medium carbon steel of 1045 (AISI) grade, Main B.E
bearing shall be of high grade bearing material, connecting rod shall be of 1 beam high
grade of drop forged steel corresponding to carbon steel of 1139 grade, cylinder liner
shall be wet type cast alloy iron with specially machined groomed in the bores to serve
as oil retaining surfaces, piston shall be of low expansion aluminium alloy with
machined surfaces.

The engine shall be equipped with all required standard accessories:
e Fly wheel & housing
e (il bath air cleaner
e Exhaust turbo charger & after coolers as called for.

e Flexible coupling and coupling guard
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e Flexible connection between heat Exchanger and water pipe.

e Lubricating pump and fuel injection pump

e Nozzles

Electronic / hydraulic Governor as called for in BOQ.

¢ Oil pressure gauge and water temp gauge

e Fuel filter, fuel tank and fuel lines

e Turbo charged aspiration

e Water-cooled radiator/ Heat Exchanger as called for in BOQ.
12 cylinders or as required.
Other fittings as recommended by the manufacturer.

The lubricating system shall be positive pressure type for all moving parts. No moving
parts shall require lubricating by hand, either prior to starting or while in operation.

The lubricating system shall consist of following major components.
e OQOil pan
e QOil pump
e Oil filter
e Qil pipe/hose
e Oil cooler
e Piston cooling nozzle
e (il temperature & gauge
e Qil pressure gauge
e By-pass filters.

Lubricating oil filter shall be provided for operation of 500 hour without any necessity
of replacement or cleaning,

The engine shall be water cooled with Heat Exchanger. All standard accessories like
inlet, outlet connection, fuel connection, drain plug etc. shall be provided.

Engines shall be suitable for running at 1500 RPM the speed of the engine shall be
controlled by means of a governor which may sense the actual speed and make
adjustment to the fuel system when required. The speed governing system shall be Class
A hydraulic type as per BS 649. The maximum change in speed of engine shall be not
more than 10% or 4% when the full load is either taken off or thrown ON temporary or
permanently as the case may be. The engine/alternator set shall be able to attain the
steady speed within a time period of 3 seconds from the time load change takes place.

Engine Starting

The engine shall be self-starting type. The starter motor shall conform to BS-2613-1970.
Time required for starting of engine from cold conditions shall be 10-20 secs maximum.

Fuel Tanks

Fuel tank(s) shall be fabricated from 3 mm thick MS sheet and of 990 litres capacity.
Fuel lines shall be of MS "C" class welded pipe & standard hose pipes. The fuel tank shall
have all standard fittings like outlet, fuel return, drain & vent connection. The fuel tank
shall also level indicator so as to indicate the quantity of fuel present in litres with
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calibration chart. It shall be provided with high & low level switches having potential
free contacts for annunciation and also for auto control of fuel oil pump.

Exhaust System

Industrial type Air intake filter shall be provided in the turbo charger assembly of the
engine unit. The exhaust system shall consist of turbo charger with cladded pipe inter
connecting it with the cylinder head inlet. The exhaust manifold shall be suitably lagged
and covered as well. The exhaust pipe shall discharge the exhaustible smoke at the top
of the building up to a height as per relevant CPWD standards and State/ Central
Pollution Control Board, as applicable.

The exhaust system, which carries away the products of combustion from the engine to
the atmosphere, shall be such as to restrict the backpressure within prescribed limit
(below 75 mm of Hg) to ensure proper engine operation. The exhaust system shall
consist of exhaust pipe, flexible pipe of minimum 30 cm length, and exhaust noise
suppressor silencer, and catalytic converter.

The silencer shall be suitable for Hospital application, which can provide
suppression in noise as per specifications. A test certificate to this effect shall be
furnished.

The exhaust piping system shall have a provision of condensate trap with drain plug
valves. Exhaust piping shall be insulated with a layer of 75 mm dia glass wool with
aluminium cladding rope to minimize the heat radiated to the room.

DETAILS OF DG SET
Engine Instrumentation on Engine
e Speedometer with time totalizer.
e Lub oil pressure gauge.
e Lub oil temperature gauge.
e Cooling water temperature gauge.
e Battery Charger (Separate).
e Starting switch with key.
e Over speed relays.
e Run/Idle toggle switch
Alarms/Trip (Audio and Visual)
e QOver speed.
e High Cooling water temperature.
e Low lub oil pressure.
Alternator

Screen protected, drip proof, 3 phase 415 Volts, 4 wire, 50 Hz, 0.8 p.f, 1500 RPM, self
regulated, class H insulation, brushless alternator; continuous rating as per relevant
Indian Standards, A removable gland plate shall be provided for the cables. Also an
automatic voltage regulator at 415 Volts * 2.5% shall be provided. Enclosure shall be as
per IP-23. Rated voltage shall be 415 V suitable for 50° ambient temperature and
overload capacity shall be 10% for one hour during 12 hours continuous running must
have droop characteristics and others for synchronizing system and fine adjustment of
voltages.

Exciter
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Self excited, self regulated, providing alternator output regulation at plus or minus 2.5%,
from no load to full load along P.F. between unity to 0.8 lagging, with 4% speed variable,
of the engine. Solid state excitation system is preferred.

BATTERY CHARGING EQUIPMENT

Battery charging equipment should be incorporated in the generator control panel and
shall comprise of:

e ACand DC"ON" and "OFF" switches with HRC fuses.
e Indicating lamps for indicating mains "ON" and battery charging.
o Ballast to give charging.

e Single phase double wound (copper conductor) impregnated natural air cooled
mains transformer for rectifier stock.

e Rotary switch to give step control.
o Single phase full wave bridge connected silicon rectifier stack.
e Moving coil ammeter to indicate charging current.

e Moving coil Voltmeter with a selector switch to measure the battery/charger
voltage.

e Silicon blocking diodes connected to a suitable tap to maintain continuity of DC
supply. Trickle and boost arrangement must be there.

e ACand DC contactors of suitable rating as required
SPECIFICATION OF MATERIALS
Exhaust Silencer Piping

The exhaust silencer piping system shall be of heavy duty MS pipes confirming to
Class C. Suitable length of flexible piping shall be used for connecting the exhaust
piping to the engine as per the recommendations of the manufacturer. MS screwed
flanges and bends shall be used as per site requirements.

Exhaust pipe inside the building shall be lagged with 75 mm dia glass wool with
aluminium cladding and suitably bonded with asbestos cloth.

Water Piping and Oil Piping

Water Piping shall be of C class MS pipe. Oil piping shall be of MS or braided flexible
type only. Cooling water and oil piping shall be tested in accordance with ASA-B
31.1 pressure piping code.

Wiring
All the wiring outside the panel shall be drawn to 16 gauge MS conduits.

The minimum size of wires outside the panel shall be 2.5 sq. mm stranded copper
conductor.

The minimum size of control cables inside the panel shall be 1.5 sq. mm stranded
copper conductor.

All the wires and cables should be suitable for 650/1100 Volts as per 1S-694-1990
latest amendment.

INSTALLATION OF GENERATING SET

The engine and alternator shall be mounted on specially designed common MS base
plate and frame of extremely rigid welded construction, so as to provide no deflection.
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The engine/alternator set shall be installed over the Dunlop-make, S-type anti-vibration
cushy base in order to isolate the transmission of vibrations to the floor or building
structures.

The exhaust system shall be designed and installed in such a manner that it avoids
excessive stresses on the exhaust manifold of turbocharger, washing spray or any other
source.

The exhaust pipe shall pass through an oversized collar, filled with glass wool when
crossing floor/wall.

All exposed metal parts shall be suitably painted to prohibit corrosion under the climatic
conditions at site.

The installation of fuel piping, power distribution and control panels shall be carried out
in accordance with the specification of respective items.

PRELIMINARY TRIALS

After completion of erection of generating sets and before carrying out main trials,
preliminary trials shall be conducted in the presence of the Engineer-In- Charge and the
results shall be recorded in the test sheet at 30 minutes intervals. Alternator efficiencies
as determined in works test shall be used as the basis of calculation for fuel consumption
rate. A tolerance of 15% shall be allowed on the fuel oil consumption to cover possible
errors of measurement.

Tests providing the satisfactory performance of all safety and operating controls shall be
carried out. Governor trials shall be carried out as laid down in BS: 639. Alternator
insulation resistance and commutation check shall be as per BS 2613 /BS 5000. Starting
time of sets shall be tested at least five times the sufficient time integral to allow for cold
start. On completion of tests, inspection doors shall be removed and running gears
inspected and alignment has to be checked. A further reasonable trial as suggested by
the HITES shall be carried out with no extra charges. All instruments, materials and
labour required for carrying out the trials shall be provided by the Contractor. Test
sheets of trials shall be forwarded in quadruplicate to Engineer-In-Charge. The
successful bidder has to submit a list of recommended spares to HITES for purchasing
the same. A set of tools and tackles has to be supplied alongwith each set. List of
recommended spares shall be indicated to HITES.

DAY SERVICE TANK

Day service tank shall be of 3mm thick MS sheet fuel oil storage tank of capacity 990
litres or as per OEM standards for each set with all accessories such as oil level indicator,
inlet pipe connection. Outlet pipe connection, with gun metal valve through to collect
split oil, air vent pipe, manhole with cover, low level and full level float valve
arrangements and interconnections between tanks and painting. The tank shall be
provided with Suitable calibration scale. The tank shall be fabricated from 3mm thick
MS sheet.

FOUNDATION

Foundation shall be casted as per the recommendations of the manufacturer in
consultation with the Supplier and as per the requirements of the site. The successful
bidder shall submit detailed foundation drawings within 7 days of award of work.

PAINTING

The Contractor shall paint all exposed metal parts and equipment supplied by him. All
sheet metal work shall undergo a process of phosphating, passivating and then sprayed
with high corrosion treatment of two coats of synthetic enamel paint of approved colour.
All piping shall be colour coded.
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2.2.VOLTS DC BATTERIES & BATTERY CHARGER

Lead acid type batteries, 2 x 12V - 25 plates: 180AH or as required as per DG Set Rating
specified in BOQ, conforming to IS shall be provided for each set for starting purposes as
per requirements. These batteries shall be fitted with electrolyte (specific gravity 1.280)
and initially charged, discharged and recharged and placed in suitable enclosure, in
ready to use shape.

SHOCK TREATMENT CHART

Shock treatment chart explaining the method of shock treatment in English, Hindi and
local language shall be provided dully framed in glass in the diesel generating station.

WIRING
Providing conduits and drawing wires for the following: -
o Control wiring between diesel generating set and the automatic mains failure panel.

o All wiring associated with the fuel oil transfer pump and including level controllers
and circulating water pumps.

e All wiring associated with DC supply.
e All earthing conductors associated with this installation.

e All wiring and cables shall be PVC insulated stranded copper conductor wires and
cables suitable for 660/1100 volts minimum size of wires for control wiring shall be
2.5 sq. mm and minimum size of wire for pumps shall be 4 sq.mm. The wires would
be as per IS.

CABLES

MV cables shall be XLPE Aluminium Conductor Armoured cables, laid in trenches
between Diesel Generating Set and DG Control Panel. All power & control cables will be
rated for 1.1 KV grade. Storing, laying, jointing procedures for the LT cables shall be
followed as stated elsewhere.

TEST PERFORMANCE

Scope

This section lay down the procedure for conducting test on the installation. In general
the procedure laid down here shall be followed. However, if manufacturer of the
equipment has prescribed different procedure which is at variance, the same may be
adopted. All required artificial load, testing equipment other required material required
for testing purpose shall be supplied by agency.

Physical Test

e  Particulars such as name plate details of all major component equipment shall be
recorded and compared with what has been offered by the contractor as per
agreement.

e Level of foundation.

e Firmness of mounting.

e  Verticality of installed set.

e Tightness of nuts & bolts.

e  Proper installation of exhaust pipe.

e Insulation of exhaust pipe with 75 mm dia glass wool with aluminium cladding.
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e  Provision of guard on engine/alternator set coupling joints.
e  Termination of various cables.

e Rating of various fuses.

e Termination of earth leads on neutral & body.

Earth Resistance

The resistance shall be measured by isolating the connecting earth lead in respect of all
earth stations.

Run Test

The engine shall be given a test run continuously for at least six hours with alternator
supplying full rated load. During this run following observation shall be recorded.

S.No. ITEMS TIME AFTER START OF RUN/TEST
1Hr 2Hr 3Hr 4Hr 5Hr 6Hr7Hr

Lubricating oil pressure

Exhaust gas colour

Speed engine

Output voltage

Load current

Load (KW)

Noise Level (DB)

N o ke W e

Stator Temperature Rise Test

The alternator shall be loaded of full rated load and stator (alternator) body
temperature be recorded as under at intervals of 30 minutes till such time that there
consecutive readings are the same.

S.No. TIME AMBIENT TEMP STATOR TEMP
(Hr) (*C) (*C)
a. The temperature rise shall be maintained within 60°C above the ambient.

Fuel Consumption Test

Fuel consumption for half an hour shall be measured after the full load operation
condition have stabilized.

During this measurement the load shall be maintained unchanged.

The fuel consumption shall be compared with values given in the technical
particulars.

Over Load

e Over load test to the extent of 10% over the rated load shall be conducted
immediately after the full load run test.

e The various parameters as in the case of run test shall regularly be monitored
and recorded.

e After the over load test, the load shall be normalized to rated value and all
parameters recorded.
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Insulation Test

e Insulation test shall be conducted after testing the engine/alternator set at
overload.

e The insulation resistance between the starter coil and from shall be measure
with 5000 volts meggar.

e The insulation resistance of alternator winding shall be not below:
Rated output voltage + 1 Mega Ohms
1000 + Rated output in KVA

e Insulation resistance of control wiring with 500 volts meggar shall be measure,
which shall not be less than one mega ohms.

Regulation Test

e The voltage regulation from no laid to full rated load at 0.8 p.f. and from no load
to half the rated load at 0.8 p.f. shall be measured between phase & neutral
under automatic and manual regulation mode, which shall not exceed 0.5% of
the nominal rated output voltage.

e In automatic regulation mode, the recovery line shall be noted which shall not
exceed 3 seconds.

o The frequency of output supply of various load conditions shall be noted and
recorded.

e The variation shall be compared with the accuracy standards specified.

e Change in speed of engine with change in load shall be observed and compared
with standard reading for the speed governor.

Data Sheet:

Vendors shall fill in the performance data in the block columns of the attached Data
sheets.

2.3. ACCOUSTIC ENCLOSURE
Construction Details

The Structure is fabricated using CRCA sheets of 14/16 SWG Thickness and steel
members. The enclosure is fabricated on a MS Channel Frame work further
strengthened by suitable cross members to make it robust and sturdy. Rock wool /
Mineral wool of suitable thickness and density conforming to IS 8183 is used for
acoustic insulation to reduce the sound level to 68 - 70 db from the original sound level
of 105 - 110 db, when measured at 1M distance from the D.G. Set. The acoustic
enclosure consists of following:

a) Acoustic Insulation:

High density Fireproof Acoustic Enclosure Material i.e. resin bonded rock wool / fiber
glass wool (75 - 100mm thick of 64Kg/m3 density) conforming to 1S:8183 is provided
on all doors and roof to absorb noise. The insulation material used is fire retardant. The
insulation is covered with fiber glass cloth and is supported by perforated sheet. Sound
attenuators / down stream silencers are provided at all openings for air inlet/outlet to
facilitate free air flow but to absorb sound resulting in extremely low noise level.
Detachable partitions are provided inside the enclosure to attain further noise
attenuation of the engine.

b) Noise Suppressor:
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A suitably designed absorption type Hospital noise suppressor is provided which
minimize the exhaust noise of the engine.

c) Exhaust System:
The exhaust gas is taken out through a specially designed flexible pipe, which prevents
any back pressure on the engine.
d) Thermal Insulation:
The exhaust system and noise suppressor is provided thermal insulation by using glass
wool & covering it with Aluminum sheet. This prevents it from radiating excess heat on
the engine, makes it safe for the operator and enhances aesthetics.
e) Surface Treatment:
The enclosure is surface treated and painted with high quality polyurethane epoxy paint
with prior zinc oxide primer base, which makes it weather proof and suitable for
outdoor application. The paint is highly resistant to acids, alkaline, salt sprays, halogens,
solvents, lubricants etc and has very good dielectric properties and is resistant to
abrasion and cracking.
f) Air Circulation & Ventilation System:
A suitable forced air circulation and ventilation system is designed to maintain safe
operating temperatures inside the enclosure. Requisite air circulation for engine
aspiration combustion and cooling is provided by means of Exhaust fans or tube axial
fan driven by a 3 phase squirrel cage induction motor according to need of engine.
g) Vibration Isolation:
The engine and alternator is mounted on Anti-Vibration Mounting pads to eliminate
engine vibration.
h) Hardware:
Inlet and Outlet for cable, draining of lube oil and diesel etc. are provided. The doors are
gasketed with high quality EPDN gaskets to avoid leakage of sound. All doors are
lockable.
i) Testing / R&D:
The Gen set shall be thoroughly tested on load before it is dispatched from factory.
LIST OF APPROVED MAKES
S.No | Details of equipment/ material Make/Manufacturer
1. 11 KV HT Panel with 11kV L&T/ ABB/ Areva/ Schneider/ Siemens/ Alstom
Vacuum Circuit Breaker(VCB) or their approved channel partner
2. 33 kV HT Panel with 33 kV SF6 | L&T/ ABB/ Areva/ Schneider/ Siemens/ Alstom
Breaker or their approved channel partner
3. 33 kV HT Panel with 33 kV | L&T/ ABB/ Areva/ Schneider/ Siemens/ Alstom
Vacuum Circuit Breaker (VCB) or their approved channel partner
4. ACB (TP,4P) with variable L&T (U-power)/ Siemens (Sentron)/ Schneider
microprocessor (Nw Masterpact)/ ABB (Emax)
5. APFC Panels L&T/ Siemens (Siepan)/ Schneider/ ABB
6. ATS L&T/, Mitsubishi/ Schneider/ Socomec
7. Auxiliary relays compatible with | Siemens/ L&T/ ABB/ Areva
PLC etc.
8. Batteries Hitachi/Panasonic/ Yuasa/ Microtek/ SF/ Exide/
Amco/ Amaraja
9. Battery Charger Amaraja/ Sabnife/ Statcon/ Voltstat/ HBL
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10. | Battery Charger-cum-DCDB Amaraja/ Volstat/Caldyne/ Expo-Fyn/ BCH/ HBL
11. | Brass compression Gland (Heavy | Commex/ Gripwell/ Dowell
duty)
12. | Busbar Jindal/ Hindalco/ Indal
13. | Bus Duct- Sandwich L&T/ ABB/ Siemens/ Schneider/ C&S/ Godrej
14. | Bus trunking, rising mains, end L&T/ ABB/ Siemens/ Schneider/ C&S/ Godrej
feed unit, top-off box (plug-in
type)
15. | Cable Jointing Kit / HT Reychem/ Xicon/ 3M
termination Kit
16. | Cable lugs & Gland Dowel/ Johnson/ Gripwell/ Comex/ Hex/ Comet
17. | Cable tray/ Race ways / Floor MEM/ BEC/ MK/ Slotco
trunking / wall channels
18. | Capacitors with harmonic filters | Epcos L&T Siemens (Siepan)/ Schneider/ ABB
19. | Ceiling /Exhaust/Wall fans Crompton, Usha/ Orient, Bajaj/ Havells
20. | Chemical Earthing JMV LPS Ltd., Pragati Electrocom
21. | Coaxial Wires Finolex/ Delton, Skytone/ Anchor, L&T/ KEI/
Finolex/ Gloster
22. | Colour Monitor Samsung/ LG/ Sony/ Philips
23. | Compression Gland and Lugs / Dowel/ Comet/ Gripwell
thimbles
24. | Contactors ABB/ L&T/ Schneider/ Siemens
25. | Control fuse base with HRC fuse / | L&T/ Siemens/ ABB/ Alstom/ Schnieder
HRC Fuse
26. | Crimping lugs/thimbles Dowells/ Hex/ Commet
27. | CT/PT’s L&T/ Kappa/ C&S/ CGL/ Kappa/ AE
28. | Cubicle type fuse unit/RMU Siemens/ L&T/ ABB/ Schneider
29. | Data/Telephone/TV Outlets SYSTEMAX/ Belden/ Simone/ MK/ Legrand/
Havells
30. | DB’s / Pre-wired DB’s Hager/ Havells/ Legrand/ L&T/ Schneider/
ABB/ Siemens
31. | DG Set- Alternator Stamford/ Leroy Somer/ Toyo Denki/ AVK-SEG/
Kirloskar
32. | DG Set Assembler Jakson Engineers/ Caterpiller/ Sterling
Generators Ltd/ Perkins/ Sudhir Gensets
33. | Diesel Engine Cummins/ Mitsubishi/ Perkins/ Ashok Leyland/
Volvo/ Catterpiller/ Kirloskar
34. | Digital Lighting Control System Aura Dimming/ Relux controls/ lightolier
control/ effectron/ Philips/ Schneider.
35. | Digital Numerical Relays L&T/ ABB / Siemens/ Schneider/ Areva
36. | DWC HDPE Pipe DURA-LINE / REX / CARLON/ EMTELLE
37. | Energy / Digital Meters Enercon/ L&T/ Rishabh/ Secure/ Trinity/
Schneider/ Havells/ HPL/ Siemens/ ABB/
Conzerv/ Socomec
38. | Electrical Motors L&T/ ABB/ Siemens/ Kirloskar
39. | Fiber Optic Cable Sterlite Industries/ Finolex/ Belden/ Delton/
Skytone
40. | Fire Extinguisher Ceasefire/ Exflame/ Minimax/ Life Guard/ Safex
41. | PVCinsulated FRLS - Aluminum / | L&T/ Gloster/ Havells/ Polycab / Finolex/ RR
Copper 1.1 KV grade flexible Kable/ KEI/ Batra henlay
wires
42. | G.I./Cu. Strip & earthing material | Bharati/ Indiana/ Slotco
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43. | Hand Gloves & Rubber Mat Premier Polyfim Ltd/ Polyelectrosafe/
Challenger/ Electromat/ Safe Hold
44. | HRC Fuse Siemens/ L&T/ ABB/ Schneider
45. | HT & LT Cables (Power & Gloster/ Havells/ Nicco/ Polycab/ Finolex/ KEI/
Control) Cable Corporation of India/ Universal
46. | Indicating Lamps AE/ Kaycee/ Vaishnav/ L&T/ Siemens/
Schnieder/ Teknik/ ABB
47. | Industrial Socket outlets ABB/ L&T/ Legrand/ Siemens/ Hager/ Legrand
48. | Insulated Rubber Mat Premier Polyfilm Ltd/ Polyelectrosafe/
Challenger/ Electro Mat/ Safe Hold
49. | Insulators Jaya Shree/ Modern/ IEC/ WSI
50. | Intelligent Detectors/ Hooters & | Notifier/ Honeywell/ Schneider/ Edwards/
accessories Siemens/ L&T
51. | Intelligent Fire Alarm Panel Notifier/ Honeywell/ Schneider/ Edwards/
Siemens/ L&T
52. | Inverter Microtek / Luminous / Su-Kam/ Eton
53. | Isolators Siemens/ L&T/ ABB/ C&S/ Socomec/ Schnieder
54. | Jointing Kit Reychem/ Xicon/ Birla-3M
55. | Light Fixtures and Lamps Philips/ Wipro/ Bajaj
56. | Lightening Arrestors L&P ELECTRO/ LPI/ Indelec
57. | LT Panels / APFC Panel (TTA L&T/ ABB/ Areva / Schneider/ Siemens or their
type) approved channel partner
58. | LT Panels / APFC Panel Advance Panel/ Ambit Switchgear/ SPC
(Conventional) Electrotek/ Risha Control/ Tricolite/ Adelec
59. | MCBs / RCCB/Isolaters / RCBO / | Legrand/ Schneider/ Siemens/ ABB/ L&T
Change over switch (Hager) Legrand/ Socomec
60. | MCCB with Variable L&T (D-sine)/, Siemens(sentron)/ABB-T Max/
Microprocessor based (0/C,S/C, | Schnieder
E/F) / Thermo magnetic releases
61. | Measuring Instruments (Analog L&T/ AE/ MECO/ Rishabh/ Schnieder
Meter)
62. | Measuring Instruments (Digital L&T/ Ducati/ Conzerv/ Secure/ Siemens/
Type)/ MFM/KWH meter Schnieder
63. | Modular Switches/ Socket outlets | MK (wraparound plus) / Siemens/ Legrand
and wiring accessories with (mylinc)/ L&T (Oris)/ Havells (Crab tree-
moulded cover plate Athena)/ Anchor (Roma)/ Hager
64. | MPCB L&T/ Siemens/ ABB/ Schnieder
65. | MS Conduit BEC/ AKG/ Steel Kraft
66. | MS Conduit accessories BEC/ AKG/ Steel Kraft
67. | Multi-function Meter L&T/ ABB / Siemens/ Schneider
68. | Occupancy Sensors/ Lighting Phillips/ Schneider/ Legrand/ Wipro/ L&T/
Control System Wipro/ Havells
69. | Overload relay single phase ABB/ L&T/ Siemens/ Areva/ Schnieder
preventer
70. | Package/ Unitised Substation ABB/ Siemens/ Schnieder/ Areva/ C&S or their
approved channel partner
71. | Panel Accessories L&T/ Teknic/ Rishab/ Siemens/ Schnieder
72. | Power Capacitor L&T/ Meher/ EPCOS/ Siemens/ Schneider/
Havells
73. | Programmable timer (self- L&T/ Siemens/ Hager/ Havells/ Legrand/

powered electronic digital)
/Astronomer

Schnieder
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74. | Protective relays (Microprocessor | Siemens/ L&T/ ABB/ Areva/ Schnieder
based compatible with PC & PL()

75. | Push Buttons Siemens/ L&T/ ABB/ Schneider/ C&S/ Teknik

76. | PVC Conduit & Accessories Clipsal/ Polypack/ BEC/ AKG

77. | Relay / Contractors/ Timers / Siemens/ L&T/ Schneider/ ABB
Starters and Control Panel

78. | Selector Switch Siemens/ L&T/ Teknic/ Salzer/ Schnieder/ ABB

79. | Street Light including Poles & Philips/ Wipro/ Havells/ Bajaj
Light Fixtures

80. | Surge Diverter Tercel/ ABB/ Siemens/ Emerson/ Hager/

Phoenix/ Legrand

81. | Sync Panel / AMF Panel OEM of DG Set or makes of LT Panel

82. | Tap-off/ Splitter box Zinwell/ Novatron/ Catvision

83. | Telephone Tag Block/Jack Panel/ | Krone/ Phoenix/ Wago/ Beldon/ Panduit/
Face Plate Huwaei

84. | Terminal Strip Connect well/ Phoenix/ WAGO

85. | Termination Kits Raychem/ Birla/ 3M

86. | Transformer (Oil Type /Dry ABB/ Siemens/ Kirloskar/ Voltamp/ Areva
Type)

87. | Trivector - Meter (Digital type) L&T/ Secure/ Enercon/ Siemens/ Socomec/
only for SEB supply Schnieder

88. | UPS Emerson/ APC/ Mistubishi/ Hitachi/ Schnieder/

Socomec

END OF VOLUME -3
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