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GENERAL REQUIREMENT

This chapter includes the technical requirements for Establishment of 66/11 KV GIS Substation at
Nawada, New Delhi including associated design and preparation of all civil & structural drawings and
execution of all associated civil works. This chapter deals mainly with technical specifications for the
design, supervision and construction of complete civil works including structural and finishing works.

The specifications are intended for general description of work, quality and workmanship. The
specifications are not however exhaustive to cover minute details and the work shall be executed
according to relevant latest Indian Standards/IRC specifications/CPWD specifications. In the absence
of the above, the work shall be executed according to the best prevailing practices in the trade,
recommendations of relevant American or British Standards or to the instructions of Engineer. The IS
standards/IRC specifications/CPWD specifications to be followed are mentioned in the technical
specifications attached hereto. They shall be latest edition/version of the same issued 15 days prior to
the date of opening of this tender. The Contractor is expected to get himself clarified on any doubts
about the specifications etc. before bidding and the discussions recorded in writing with the Owner in
respect of interpretation of any portion of this document.

The work shall be carried out according to the design / drawings to be developed by the Contractor
and approved by the Owner based on Tender Drawings supplied to the Contractor by the Owner. For
all buildings, structures, foundations etc. necessary layout and details shall be developed by the
Contractor keeping in view the functional requirement of the Sub-Station facilities and providing
enough space and access for operation, use and maintenance based on the input provided by the
Owner. Certain minimum requirements are indicated in this specification for guidance purposes only.
However, the Contractor shall quote according to the complete requirements.

The Contractor shall take all necessary precautions to protect all the existing equipments, structures,
facilities & buildings etc. from damage. In case any damage occurs due to the activities of the
Contractor on account of negligence, ignorance, accidental or any other reason whatsoever, the
damage shall be made good by the Contractor at his own cost to the satisfaction of the Engineer. The
Contractor shall also take all necessary safety measures, at his own cost, to avoid any harm / injury to
his workers and staff from the equipment & facilities of the power station.

During the progress of work, the Engineer will exercise supervision of the work to ensure that the
technical provisions of the contract are being followed and the work is being executed accurately and
properly. However, such supervision shall in no way relieve the Contractor of the responsibility for
executing the work in accordance with the specifications.

Before submitting the bid, the Contractor shall inspect and examine the site and its surroundings and
shall satisfy himself as to the nature of the ground and subsoil, the availability of materials necessary
for completion of the work, means of access to site and in general shall himself obtain all necessary
information as to risks, contingencies and other circumstances which may influence or affect his offer.
No extra claim consequent on any misunderstanding or otherwise shall be allowed.

During execution, if any additional requirement arises for successful commissioning of grid ,then same
shall be in scope of vendor by considering all safety and quality standards in all aspects

GEOTECHNICAL INVESTIGATION

The Owner will carry out Geo Technical Investigation and Topographical Survey for the entire Sub-
Station plot including switchyard. The copy of the report will be given as an input to bidder for Civil
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Design & estimation work. In case of any further detailed study is required, same shall be in scope of

bidder.

SITE PREPARATION

Scope

3.1.1.

General

3.21.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

3.2.6.

3.2.7.

This clause covers the design and execution of the work for site preparation, such as
clearing of the site, the supply and compaction of fill material, excavation and
compaction of backfill for foundation, road construction, drainage, trenches and final
topping by stone (broken hard stone). This work shall also include disposal of any non-
essential/excess soil or malba.

The layout and levels of all structures, etc shall be made by the Contractor at his own cost
from the general grids of the plot and benchmarks finalized / approved by the Owner. (The
required filling up to formation level shall be in the scope of Vendor). The Contractor shall
give all help in instruments, materials and personnel to the Owner for checking the detailed
layout and shall be solely responsible for the correctness of the layout and levels.

The Contractor shall have to make good to all the damages to the boundary wall and gates
during work execution.

Contractor shall develop a building layout and other layouts so that the trees inside the plot
shall be avoided from cutting. In extreme conditions, if the tree cutting is unavoidable,
necessary liaison for permission shall be on part of Contractor from respective Govt.
Agency. Requisite formalities shall be carried out by Owner. Fee shall be borne by the
Owner. Compensatory plantation shall be done (if required) by vendor; BRPL shall provide
space for the same.

The Contractor shall develop the site area to meet the requirements of the intended
purpose. The site preparation shall confirm to the requirements of relevant sections of this
specification or as per stipulations of standard specifications.

If fill material is required, the fill material shall be suitable for the above requirement. The fill
shall be such a material and the site so designed as to prevent the erosion by wind and
water of material from its final compacted position or the in-situ position of undisturbed soil.

Material unsuitable for filling works shall be removed and replaced by suitable fill material
and to be approved by the Owner.

Backfill material around foundations or other works shall be suitable for the purpose for
which it is used and shall be compacted to the density described under Compaction.
Excavated material not suitable or not required for backfill shall be disposed off by the
contractor in areas as directed by Owner upto a maximum lead of 5 km. Backfill material if
found having mix of earth and fly ash should not be used for top 30 cm of formation level
and should be supplemented with earth at the cost of contractor. The old / existing
foundations if not required shall be dismantled by the contractor.
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Excavation and Backfill

3.3.1.

3.3.2.

3.3.3.

3.3.4.

3.3.5.

Excavation and backfill for foundations shall be in accordance with the relevant code.

Whenever water level is met during the excavation, it shall be dewatered and water level
shall be maintained below the bottom of the excavation level during excavation, concreting
and backfilling. Nothing extra shall be payable by the owner on this account.

When embankments are to be constructed on slopes of 15% or greater, benches or steps
with horizontal and vertical faces shall be cut in the original slope prior to placement of
embankment material. Vertical face shall measure not more than 1 m in height.

Embankments adjacent to abutments, culverts, retaining walls and similar structures shall
be constructed by compacting of the material in successive uniform horizontal layers not
exceeding 15 cm in thickness (of loose material before compaction). Each layer shall be
compacted as required by means of mechanical tampers approved by the Owner. Rocks
larger than 10cm in any direction shall not be placed in embankment adjacent to structures.

Earth embankments of roadways and site areas adjacent to buildings shall be placed in
successive uniform horizontal layers not exceeding 20 cm in thickness in loose stage
measurement and compacted to the full width specified. The upper surface of the
embankment shall be shaped so as to provide complete drainage of surface water at all
times.

Compaction

3.4.1.

3.4.2.

3.4.3.

The density to which fill materials shall be compacted shall be as per, relevant IS and as per
direction of Owner. All compacted sand filling shall be confined as far as possible. Backfilled
earth shall be compacted to minimum 95% of the Standard Proctor's density at OMC. The
sub grade for the roads and embankment filling shall be compacted to minimum 95% of the
Standard Proctor's density at OMC. Cohesion less material sub grade shall be compacted to
70% relative density (minimum).

At all times unfinished construction shall have adequate drainage. Upon completion of the
roads surface course, adjacent shoulders shall be given a final shaping, true alignment and
grade.

Each layer of earth embankment when compacted shall be as close to optimum moisture
content as practicable. Embankment material which does not contain sufficient moisture to
obtain proper compaction shall be wetted. If the material contains any excess moisture, then
it shall be allowed to dry before rolling. The rolling shall begin at the edges overlapping half
the width of the roller each time and progress to the center of the road or towards the
building as applicable. Rolling will also be required on rock fills. No compaction shall be
carried out in rainy weather.

Requirement for fill material under foundation

3.5.1.

The thickness of fill material under the foundations shall be such that the maximum pressure
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from the footing, transferred through the fill material and distributed onto the original
undisturbed soil will not exceed the allowable soil bearing pressure of the original
undisturbed soil. For expansive soils the fill materials and other protections etc. to be used
under the foundation has to be approved by the Owner.

CODES AND STANDARDS

All standards, specifications, acts and code of practice shall be followed. In case of conflict between
this specification and those (IS standard/ IRC specification/CPWD Specification, etc.) referred to
herein, the former shall prevail.

SUBMISSIONS

The following documents shall be submitted by the Contractor for approval of the BRPL prior to
commencement of fabrication and erection / construction.

This list is not exhaustive but indicative only. Final list of drawings shall be prepared by successful
bidder during detailed engineering. Bidder shall submit the qualification details of his licensed Architect
& structural engineer (Approved by any Govt organization for detailed engineering/Structural
design/approved by Institution of Engineers (India).

i. Design calculation, general arrangement drawings, foundation drawing & detailed erection /
construction drawings including R/F drawings for Sub-Station Control Room Building.
ii. Foundation design and drawing of Cable Pot Head.
iii. Foundation design & drawing of all equipment foundations.
iv. Structural steel fabrication drawings for Cable Pot & equipment support structure.
V. Site preparation, filling up to formation level, removal of trees, if any and site cleanliness

Vi. Foundation design & drawing of Power Transformer
vii. Design & drawing of transformer grating, firewall & burnt oil tank
viii. Foundation design & drawing for lighting pole.

iX. Foundation design & drawing of Capacitor bank (roof/yard as decided during engineering),
Auxiliary Transformer and design of fencing for both.
X. Complete fencing along with gate for the Sub-Station yard

Xi. Details of Indoor and Outdoor Cable Trenches with cable tray supports and trench covers
Xii. Design & drawing of Rainwater Harvesting System, sewerage system including septic tank,
water supply arrangement, landscaping, etc.
Xiii. Design & drawing of roads and complete drainage system (with final connection to Rain Water

Harvesting recharge pit) within Sub-Station including crossings.
Xiv. Design & drawing Security room.
XV. Design & drawing NIFPS system & underground water tank.

SUB-STATION CONTROL ROOM BUILDINGS GENERAL REQUIREMENTS

General

6.1.1. The scope includes the design, engineering and construction including anti-termite
treatment, plinth protection, DPC of buildings including sanitary, water supply, electrification,
fire fighting system, etc. The building shall be of RCC framed structure of minimum concrete
grade M25. The Sub-Station Building shall include rooms as specified below:
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S. No.

l.

Il.
Il
V.
V.
VI
VII.
VIII.

6.1.5.

6.1.10.

6.1.11.

Facility

Control and 11KV Room

Switchgear Room/ GIS Room

Cellar

Battery Room/ Charger Room, Maintenance room and office rooms

Pantry

Toilet (Male & Female separately)

Staircase (for approach till topmost roof slab) including separate staircase for Fire-escape.
Steel staircase with all safety features for approach till mumty slab

Minimum floor area requirements have been given in tender drawings, which may be
increased at the time of detailed engineering to suit project requirements.

An open space of 1200 mm minimum shall be provided on the periphery of the rows of
panel and equipment generally in order to allow easy operator movement and access as
well as maintenance.

The building shall be aesthetically designed keeping in view the surrounding landscape;
proper architecture shall be used to design the exterior look and finish. The architectural
drawing shall be submitted for Owner’s approval.

Future extension of one floor shall be considered at the time of design. Any other possibility
of annex building shall be taken care of while finalizing the layout of the control room
building.

Control Room cum Administrative building shall be constructed as per the approved
drawings by Owner. CPWD specification shall be followed in all the building works. The
clear height of building shall be minimum 4.50 m (from Finish floor level to bottom of roof
beam of First floor & Second Floor). The height of GIS hall shall be as per requirement of
GIS equipment & EOT.

Cable cellar shall be provided in the building. The clear height of cable caller shall be
minimum 3.00 m (from floor level to bottom of roof beam of Ground floor).

Plinth level of sub-station building shall be 750mm above the existing slab/ road.

The structure will be RCC Framed above ground & with RCC Retaining wall and Framed
structure below the proposed road level/Existing Nallah Road level in the complete plot area
including roof slab of desired loading Minimum 60 Ton capacity .This floor is also act as
celler floor in substation area .Provision of drainage and sump pit from cellar slab bottom raft
to be provided. Construction of Approach Roads, drainage and both side Ramps as per
approved drawing including development of Balance area beside Approach roads in total
Grid Boundary towards Nallah side shall be provided.

The Contractor shall have to provide adequate sump pumps Automatic not less than 03 nos.
to evacuate the water to the water harvesting pit with stand by arrangement.

The Contractor shall have to provide arrangement of proper ventilation in the sub-station
building.
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6.1.12. Providing & fixing rebar of required length and dia with HILTI RE500 chemical suitable epoxy
resin where ever required in RCC members i/c power drilling, cleaning of holes then rebars
should be inserted in holes that should be filled with epoxy to ensure the bond as per
manufacturer recommendations complete as per site requirement and direction of engineer -
in - charge.

6.1.13. Use Rebar Coupler of Dextra make for lapping of reinforcements.

6.1.14. The Contractor shall have to take special care related to water proofing/ seepage matters
and make good to all the damages to the structure during work execution.

Design
a) The Building shall be designed on Green Building Concept duly certified by (IGBC Green Service

Building rating certification/Svagriha Certification). The design of control room building shall be

such decided that’'s minimum one floor can be added in future.

Following parameters shall be followed: -

e To the requirements of the National Building Code of India and the standards quoted therein.
The contractor shall also arrange approval of building from any local authorities such as MCD
or fire officer if required so. The official fees shall be born by BRPL.

o For the specified climatic & loading conditions.

e The building shall have framed super structure.

e To adequately suit the requirements of the equipment and apparatus contained in the buildings
and in all respects to be compatible with the intended use and occupancy.

e With a functional and economical space arrangement.
e To be aesthetically pleasing. Different structures shall show a uniformity and consistency in
architectural design.

e To allow for easy access to equipment and maintenance of the equipment.

o With wherever required, fire retarding materials for walls, ceilings and doors which would
prevent supporting or spreading of fire.

o With materials preventing dust accumulation.

b) Suitable expansion joints shall be provided in the longitudinal direction wherever necessary with
provision of twin columns.
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c) Individual members of the buildings frame shall be designed for the worst combination of forces
such as bending moment, axial force, shear force, torsion etc.

d) Permissible stresses for different load combinations shall be taken as per relevant IS Codes.
e) The building lighting shall be designed in accordance with the requirements of relevant section.

f)  The building auxiliary services like exhaust and ventilation systems, fire protection and detection
systems and all other miscellaneous services shall be designed in accordance with the
requirements specified in relevant section or elsewhere in the Specification for the project.

g) Two nos. of emergency exits shall be provided in the building.
Design Loads

Building structures shall be designed for the most critical combinations of dead loads, super- imposed
loads, equipment loads, crane load, wind loads, seismic loads, and temperature loads Dead loads
shall include the weight of structures complete with finishes, fixtures and partitions and should be
taken as per 1S:875. Super-imposed loads in different areas shall include live loads, minor equipment
loads, cable trays, small pipe racks & hangers and erection, operation and maintenance loads.
Equipment loads shall constitute, if applicable, all load of equipments to be supported on the building
frame The wind loads shall be computed as per IS 875, Seismic Coefficient method shall be used for
the seismic analysis as per IS 1893 with importance factor 1.5.

For crane loads an impact factor of 25% and lateral crane surge of 10% (of lifted weight + trolley
weight) shall be considered in the analysis of frame according to provisions of IS : 875 (latest revision).
The longitudinal crane surge shall be 5% of the static wheel load. For temperature loading, the total
temperature variation shall be considered as 2/3 of the average maximum annual variation in
temperature. The average maximum annual variation in temperature for the purpose shall be taken as
the difference between the mean of the daily minimum temperature during the coldest month of the
year and mean of daily maximum temperature during the hottest month of the year. The structure shall
be designed to withstand stresses due to 50% of the total temperature variation. Wind and Seismic
forces shall not be considered to act simultaneously.

Floors/slabs shall be designed to carry loads imposed by equipment. Floors shall be designed for live
loads as per relevant IS codes. Cable and piping loads shall also be considered additionally for floors
where these loads are expected.

In addition, beams shall be designed for any incidental point loads to be applied at any point along the
beams, the floor loads shall be subject to Owner’s approval.

For consideration of loads on structures IS: 875, the following minimum superimposed live loads shall
however be considered for the design.

RCC-Floor 5 KN/M2 for offices,
GIS & all Equipments 15 KN/M2 (min) actual requirements
Room Floor if higher than 15KN/M2 based

on equipment weight and
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Layout plan

Stairs 5 KN/M2
& balconies

Chequered plate floor 4 KN/M2

Any additional load coming in the structure shall be calculated as per IS: 875.

Submission

The following information shall be submitted for review and approval to the Owner:

a)

b)

d)

f)

g)

h)

Design criteria shall comprise the codes and standards used. Applicable climatic data including
wind loads, earthquake factors, maximum and minimum temperatures applicable to the building
locations, assumptions of dead and live loads, including equipment loads, impact factors, safety
factors and other relevant information.

Structural design calculations and drawing (including construction/fabrication) for all reinforced
concrete and structural steel structures.

Fully, dimensioned concept plan including floor plans, cross sections, longitudinal sections,
elevations and perspective view of each building. These drawings shall be drawn at a scale not
smaller than | : 50 and shall identify the major building components.

Fully dimensioned drawings showing details and sections drawn to scales of sufficient size to
clearly show sizes and configuration of the building components and the relationship between
them.

Product information of building components and materials, including walls partitions flooring
ceiling, roofing, door and windows and building finishes.

A detailed schedule of building finishes including color schemes.

A door & window schedule showing door types and locations, door lock sets and latch sets and
other door hardware.

Copy of all tests/ studies/ investigation carried out by bidder as per scope.

Approval of the above information shall be obtained before ordering materials or starting fabrication
or construction as applicable.

Flooring

Flooring in various rooms of control room building shall be as per detailed schedules given in Table —
1. Pantry countertop shall be of granite stone of required specification as per direction of Engineer-In-
Charge.

2. Providing and fixing Raised Access Flooring .The Access raised floor shall be heavy grade
UNIFLOOR FS800H with point load of 3.6KN/over 25mm sq.and UDL of 15 KN /M2 panels
manufactured from steel with lightweight cementitious core in the size 600x600x35mm.The bottom of
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the panel shall be embossed in hemispherical shape to give strength and flexural rigidity on the
exposed surface for lifetime protection and shall be zinc whisker free.The panel has to be placed on
the pedestal base plate 100x100x8mm x 25mm solid road 450mm/600MM height 75x75x4mm mm
top plate made from all steel zinc plated construction . pedestal assembly shall provide for easy
adjustment of leveling and accurately align panels to ensure lateral restrain. Pedestal head shall be
designed to avoid rattle or squeaks. The steel base plate of the pedestal shall be fixed on to the sub-
floor with epoxy pedestal adhesive and /or mechanical fixing. An all-steel rectangular stringer system
having pre punched holes at both ends to ensure correct alignment with pedestal heads be applied for
maximum stability.The panel shall be finished with high abrasion anti-static HPL in size
600x600x0.9mm with beading on all sides to provide protection of edges as per Drawings and as per
Manufacturers recommendations. Providing Heavy Duty Double Suction Panel Lifter is included in
item. Grommets for Easy Cable Access shall be provided as per design wherever required.

600 mm Finished Floor Height (FFH)

Walls

Control room building shall be of framed superstructure. All walls shall be non-load bearing walls.
Minimum thickness of walls shall be 340mm upto DPC level in cement mortar 1:4 (1 Cement; 4 Coarse
sand) and 230mm above DPC level in cement mortar 1: 4 (1 Cement: 4 coarse sand). Parapet walls
shall be 230 mm thick and 1100mm high from top of roof treatment.

Plastering

All internal and external walls shall have minimum 12mm/ 15mm thick 1:4 (1 Cement: 4 coarse Sand)
cement sand plaster. The ceiling shall have 6mm thick 1:3 cement sand plaster.

Finishing

All external surfaces (S/stn building, boundary wall and other structures) shall have Texture finish of
Make UTTPL (Ultratech Texture Paints Pvt. LTD) as per below detail:

e Building area: GRANITE ATELOI SA — 36-50% LIGHT
e Beam/ column: GRANITE ATELIO SA - PINK

False Ceiling

Providing and fixing false ceiling at all height including providing and fixing of frame work made of
special sections, power pressed from M.S. sheets and galvanized with zinc coating of 120 gms/sgm
(both side inclusive) as per IS : 277 and consisting of angle cleats of size 50mm length x 50 mm wide
x 3.0 mm thick with flanges of at 1200 mm centre to centre, one flange fixed to the steel truss
members and other flange of cleat fixed to the angle hangers of 50x50x3 mm of required length with
nuts & bolts of required size and other end of angle hanger fixed with intermediate G.l. channels
45x15x0.9 mm running at the spacing of 1200 mm centre to centre, to which the ceiling section 0.5
mm thick bottom wedge of 80 mm with tapered flanges of 26 mm each having lips of 10.5 mm, at 450
mm centre to centre, shall be fixed in a direction perpendicular to G.I. intermediate channel with
connecting clips made out of 2.64 mm dia x 230 mm long G.I. wire at every junction, including fixing
perimeter channels 0.5 mm thick 27 mm high having flanges of 20 mm and 30 mm long, the perimeter
of ceiling fixed to wall/partition with the help of rawl plugs at 450 mm centre, with 25mm long dry wall
screws @ 230 mm interval, including fixing of gypsum board to ceiling section and perimeter channel
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with the help of dry wall screws of size 3.5 x 25 mm at 230 mm c/c, including jointing and finishing to a
flush finish of tapered and square edges of the board with recommended jointing compound , jointing
tapes , finishing with jointing compound in 3 layers covering upto 150 mm on both sides of joint and
two coats of primer suitable for board, all as per manufacturer's specification and also including the
cost of making openings for light fittings, grills, diffusers, cutouts made with frame of perimeter
channels suitably fixed, all complete as per drawings, specification and direction of the Engineer in
Charge .

12.0 mm thick tapered edge calcium silicate board is to be provided.(In control Room)

Doors, Windows and ventilators

The details of doors and windows of the sub-station building shall be as under:

a)

Steel door: Steel doors with Door Frames made with 1.5 mm (16 gauge) thick galvanized steel
sheet pressed multi bend to S/L Rebate of Size 120 x 60 mm and Door Shutter shall be made
with 18 gauge thick Gl sheet pressed formed to provide a 46 mm thick fully flushed Door leaf
skin panel shell with lock seam joint at stile edges and filled with Honey comb structure with
metallic reinforcement at top, bottom and side surroundings. The item also includes the
provision for required iron mongery and Powder coated Finish in RAL Color shades.

Each door leaf with 4 hinges (Make- Dauerhaft/ Hafele/ Equivalent), 1 no.of Door closure
(make- Dauerhaft/ Hafele/ Equivalent), 1 no. of external trim (make- Dauerhaft/ Hafele/
Equivalent), , 1 no. Three Point Panic Bar (Make-Dauerhaft / Hafele/ equivalent) with necessary
screws etc all complete.

Fire proof doors: Providing and fixing of Hollow metal fire rated doors as per IS 3614 part-1 &
part-2 for stability and integrity. Pressed Galvanized steel confirming to IS 277 with the
following specification. Recommended fire door should have been tested earlier of similar
design at CBRI for maximum rating of 2hrs tested with vision panel of minimum 0.1 Sgmtr per
shutter as requirement & application. Individual Test certificates should also be available for
glass used in vision lites confirming the required fire ratings /panels being a part of the fire door
assembly. Doors should be finished in Thermosetting Powder Coating desired RAL Shades.
Manufacturer test certificate shall cover doors both single & double leaf doors and Hardwares
should pass European certificate "CE" of conformity / UL with required fire ratings. Any
deviation in specification and sheet thickness other than what is mentioned in the test
certificates are not allowed. Proper label confirming the type of door and the hourly rating is
mandatory. The manufacturer should be compliant to ISO 9001: 2008 and CE certified,
manufacturer should be covered under IGBC scheme. Door frame shall be double rebate
profile of minimum size 154mm X 77 mm made out of 1.60mm (16gauge) minimum thick
galvanized steel sheet. NDRF 154x77 Frames shall be Butt jointed and field assembled with
self bolted. The frames should be finished with Thermosetting Powder Coating in desired RAL
Shade. All provision should be mortised, drilled and tapped for receiving appropriate hardware.
Frames should be provided with back plate bracket and anchor fasteners for installation on a
finished plastered masonry wall opening.

Door leaf shall be minimum 49mm thick fully flush double skin door with or without vision lite.
Door leaf shall be manufactured from 1.25mm (18guage) minimum thick galvanised steel sheet.
The internal construction of the door should be rigid reinforcement pads for receiving
appropriate hardware. The infill material shall be Rockwool treated with Viper FRS 881 LH. All
doors NSD 12049 shall be factory prepped for receiving appropriate hardware and provided
with necessary reinforcement for hinges, locks, and door closers. The edges should be
interlocked with a bending radius of 1.4mm. For pair of doors astragals has to be provided on
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the meeting stile for both active and inactive leaf. Vision lite wherever applicable should
be provided as per manufacturers recommendation with a beeding and screws from inside.
However the glass should be contraflam Door Lite 11 mm clear 120 min fire rated and partially
insulated (EW120), Non Wired Toughened, interlatered glass having a sound reduction of
>37dB, LT of 86% and compliant to class 2(B)2 category of Impact Resistance as per EN
12600 standard from Saint Gobain.

Each door leaf with 4 hinges (Make- Dauerhaft/ Hafele/ Equivalent), 1 no.of fire rated Door
closure (make- Dauerhaft/ Hafele/ Equivalent), 1 no. of external trim (make- Dauerhaft/ Hafele/
Equivalent), 1 Fire Rated Wired Glass(200x300mm), (Make-Pilkington/ equivalent), 1 no. Three
Point Panic Bar (Make-Dauerhaft / Hafele/ equivalent) with necessary screws

¢) Aluminium Doors, Windows & Ventilators: Aluminium doors, Windows & Ventilators are Powder
coated Aluminium Hindalco/ Jindal or equivalent extruded sections (minimum 3.0 mm thick) as
per IS 733 & 1285 for windows and ventilators (minimum thickness of powder coating 50
micron of approved colour). Glazing for windows and ventilators will be hermetically sealed
double glazing (DGU) with (6+12+6) i.e. 06 mm clear toughened glass +12 mm air gap + 6 mm
toughened Glass (Heat reflective colour glass).

Door/ Window frame 101.60x44.50x3.18mm Code: 20011 (Jindal)
Door/ Window Shutter 83.50x44.45x3.18mm Code: 19583 (Jindal)
Door/Windows middle section 83.50x44.45x3.27mm Code: 19593 (Jindal)
Square Tube Inside window Beading 25x25x2mm

Beading in Doors Code: 19377 (Jindal)

Ventilator frame 101.60x44.50x3.18mm Code: 20011 (Jindal)
Ventilator Middle frame 101.60x44.50x3.18mm Code: 20010 (Jindal)
Ventilator outerside beading Angle 35x35x2mm

Square Tube Inside ventilator Beading 25x25x2mm

d) All entrance doors at ground floor/ cellar shall be steel doors. Partition door between adjacent
panel rooms shall be 2 hours fire rated

e) The details for all other doors and windows shall be as per finish schedule Table-I and tender
drawings with the relevant IS code.

f) Floor springs and hydraulic door closer of make Dorma or equivalent to be provided.

g) To maintain proper size of opening for doors and windows, contractor shall provide rough round
aluminum tube of size 40 x 20 mm around all opening before plaster work.

h)The contractor shall provide a door and window sill of granite stone of size 18-20 mm.

i) All windows at ground floor/ cellar shall be provided with MS Grill.
Internal Electrification
Contractor to provide electrical wiring in the building and shall be through heavy duty concealed
conduits. All fixtures and wiring shall be of best quality and ISI marked. (Fixtures shall be provided as

per provision of energy conservation act). Internal wiring shall include all fittings and fixtures, control
panel boards, main switch MCB’s, etc as required to successful completion of the project..
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Air-conditioning/HVAC System- Contractor to provide proper Air-conditioning/HVAC systems for the
proposed building (Complete) excluding celler floor level including design of the system with standby
arrangement. Brand Name-(L.G,Samsung,Hitachi,Daikin)

Plumbing & Sanitation

a)

b)

f)

g)

h)

All plumbing and sanitation works shall be executed to comply with the requirements of the
appropriate bye-laws, rules and regulations of the Local Authority having jurisdiction over such
matters. The Contractor shall arrange for all necessary formalities to be met in regard to
inspection, testing, obtaining approval and giving notices etc.

PVC sintex or equivalent make Roof water tank of adequate capacity depending on the number of
users for 24 hours storage shall be provided. Minimum 2 Nos. 1000 liters capacity shall be
provided.

CPVC pipes & Fittings shall be used for internal & external piping (both concealed) work for
potable water supply.

UPVC pipes shall be used for sanitary works above ground level.

Each toilet shall have minimum fittings

Wall Hung Water closet (European type W.C. pan) Jaquar/Kohler as per approval of Engineer
:Sgl?%r?a? Urinal (580 x 380 x 350 mm) Jaquar/Kohler as per approval of Engineer Incharge
Counter top Wash basin (630 x 450 mm) Jaquar/Kohler as per approval of Engineer Incharge
Bathroom mirror (600 x 450 x 6 mm thick) hard board backing

CP brass towel rail (600 x 20 mm) with C. P. brass brackets.

Soap holder and liquid soap dispenser.

Water cooler for drinking water with adequate water storage facility shall be provided and
located near control room instead of near toilet block.

1 No stainless steel A ISI 304(18/8) kitchen sink with Drain board (510 x 1040 x 225mm bowl
depth as per IS 13893 for pantry shall be provided complete with all fittings
All fittings, fastener, grating shall be chromium plated.

All sanitary fixtures and fittings shall be of approved quality and type manufactured by well known
manufacturers. All items brought to site must bear identification marks of the type of the
Manufacturer.

Soil, waste and drain pipes, for underground works shall be UPVC Pipes for areas not subject to
traffic load. Heavy-duty cast iron pipes/ RCC NP-04 Pipes shall be used otherwise.
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STORM WATER DRAINAGE FOR CONTROL ROOM BUILDING

The building drain shall be provided for the collection of storm water from the roofs. This water shall be
collected in chambers and these chambers shall drain to the main drainage system of the station
which shall in turn be connected to rain water harvesting recharge pits. Overflow of RWH Pits shall be
connected to main drain

G.I Pipes of 150 MM dia rain water down comers shall be provided to drain off the rain water from the
roof.. The number and size of down comers shall be governed by I1S:1742 and 1S:2527. Pipe will be
covered by making suitable arrangement in structure and to be matched with external Finishes.

All external drains shall be covered with precast perforated RCC covers of suitable size and thickness.

For all buildings, suitable arrangement for draining out water collected from equipment blow
down,leakages, floor washings fire fighting etc. shall be provided for each floor.

DEVELOPMENT OF YARD

Scope

8.1.1. The Contractor shall furnish all labour, equipments and materials required for complete
performance of the work in accordance with the drawings, specifications and direction of the
Owner.

8.1.2. Stone spreading shall be done in the Outdoor Sub-Station Yard area, Power Transformer,

Capacitor Bank and wherever equipments and structures are to be provided under the
present scope of work.

General Requirement:

The material required for site surfacing / stone filling shall be free from all types of organic
materials and shall be of standard quality and as approved by the Owner.

Test for aggregates should be as follows:

a) Sieve Analysis limits (Gradation)

As per IS: 383-1970

The material to be used for stone filling / site surfacing shall be uncrushed / crushed /
broken stone of 20 mm nominal size (ungraded single size) conforming to Table 2 of

1S:383 - 1970.

Sieve Analysis (Gradation):
(1S: 383 - Table - 2)

Sieve % passing by weight
size

40mm 100

20mm 85-100

10mm 0-20
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8.1.7.

4.75mm 0-5
One test shall be conducted for every 50 cum.
b) Hardness:

Abrasion value (IS: 2386 Part-1V) - not more than 40%
Impact value (I1S: 2386 Part-IV) - not more than 30% and frequency shall be one test per
50 cum with a minimum of one test per source

c) Flakiness Index
As per IS: 2386 Part |

Before taking up the final yard treatment, anti-weed treatment shall be applied in the
switchyard area wherever yard treatment is to be done, and the area shall be thoroughly de-
weeded including removal of roots. The recommendation of local agriculture or horticulture
department shall be sought wherever feasible while choosing the type of chemical to be
used. Nevertheless the effectiveness of the chemical shall be demonstrated by the
contractor in a test area of 10M x 10M (approx.) and monitored over a period of two to three
weeks by the Engineer-in-Charge. The final approval shall be given by Engineer-in-Charge
and final approval given based on the results.

The anti-weed chemical shall be procured from reputed manufacturers. The dosage and
application of chemical shall be strictly followed as per manufacturer's recommendation. The
contractor shall be required to maintain the area free of weeds for a period of 1 year from
the date of application of 1st dose of anti-weed chemicals

After all the structures/equipments are erected and anti-weed treatment is complete, the
surface of the substation area shall be maintained, rolled/compacted to the lines and grades
as decided by Engineer-in-Charge. De-weeding including removal of roots shall be done
before rolling is commenced. Engineer-in-Charge shall decide final formation level 