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CLAUSE NO.

TECHNICAL REQUIREMENTS oggpﬂﬂcﬂﬂ

D-1-1

1.00.00

1.01.00

GENERAL

This specification is to cover, survey works, site grading works, design, preparation of
general arrangement drawings, construction and fabrication drawings, supply of labour &
materials and construction of all civil, structural and architectural works by the Bidder.

Description of various items of work under this specification and nature of work in detail are
given hereinafter. The complete work under this scope is referred to as civil works. Various
buildings, structures, plant and systems, facilities, etc., covered under the scope is given in
Part-A and herein.

The work to be performed under this specification consists of design, engineering,
construction, erection and providing all labour, materials, consumables, equipment,
temporary works, temporary storage sheds, temporary colony for labour and staff, temporary
site offices, constructional plants, fuel supply, transportation and all incidental items not
shown or specified but reasonably implied or necessary for the completion and proper
functioning of the plant, all in strict accordance with the specifications including revisions
and amendments thereto as may be required during the execution of work.

All construction materials including cement, reinforcement steel, coarse & fine aggregate,
structural steel and construction water etc., shall be arranged by the Bidder.

The scope shall also include setting up by the Bidder a complete testing laboratory in the
field to carry out all relevant tests for structural steel, reinforcement steel & reinforced
concrete (RCC) works.

Detailed geotechnical investigation in the proposed area has been carried out by the Owner
and the bore-log data is furnished in Annexure ‘C’.

The work shall be carried out according to the design/drawings to be developed by the Bidder
and approved by the Employer. For all buildings, facilities, systems, structures, etc.,
necessary layout and details are to be developed by the Bidder keeping in view the statutory
and functional requirements and providing enough space and access for operation, use and
maintenance. The Bidder’s work shall cover the complete requirements as per IS codes, fire
safety norms, requirements of various statutory bodies, International Standards, best
prevailing practices and to the complete satisfaction of the Employer.

The Bidder shall make the layout and levels of all structures from the general grid of the plot
and the nearest GSI benchmark or other acceptable benchmark of Government department
/ NTPC Ltd as per the directions of the Engineer. The Bidder shall be solely responsible for
the correctness of the layout and levels and shall also provide necessary instruments,
materials, access to works, etc., to the Engineer for general checking of the correctness of
the civil works.

All the quality standards, tolerances, welding standards and other technical requirements
shall be strictly adhered to.

The Bidder shall fully apprise himself of the prevailing conditions at the proposed site,
climatic conditions including monsoon pattern, soil conditions, local conditions and site-
specific parameters and shall include for all such conditions and contingent measures in the
bid, including those which may not have been specifically brought out in the specifications.
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1.02.00

1.02.01

1.02.02

1.03.00

1.03.01

In case of any conflict between stipulations in various portions of the specification, most
stringent stipulation would be applicable for implementation by the Bidder without any extra
cost to the Employer.

Wherever there is an anomaly in the design concept between the data furnished in the
General Design Criteria & Design Concept of Buildings, the data furnished in the design
concept of buildings shall be treated as final.

Bidder or his agencies engaged as detailer for fabrication drawings should have the
experience of detailing for power plant structures or steel plant or Industrial structures like
Petro/ Chemical/Refinery/Cement etc.

SCOPE OF WORK

The scope of work for the contractor shall include the analysis, design, construction, erection
of all civil, structural & architectural works and all other items mentioned in Part-A of this
Specification.

Construction Facilities
For details of construction facilities refer to Part-A of this specification.
Exclusions:

The details of exclusions and terminal points refer to Part-A of this specification.

SUBMISSIONS

The drawings included in the Bidding Document provide a general idea about the work to be
performed under the scope of this contract. These are preliminary drawings for bidding
purposes only and are by no means the final drawings or show the full range of the work
under the scope. Work has to be executed according to drawings prepared by the contractor.
The following documents and drawing shall be submitted and got approved before
commencement of detailed engineering. The list given below is not exhaustive but indicative
only.

a) Project design intent, design criteria which shall cover all design aspects, design
parameters, material of construction and its specifications, structural idealization
including framing system for gravity loads and lateral loads (wind and seismic), load
cases, load combinations, assumptions, references, basis of analysis & design of all
buildings, machine foundations, facilities, systems and structures etc.

b) Survey drawings indicating spot levels for the area under the scope of work.

c) Plants 'General Layout Plan' drawing with coordinates of roads, boundary wall, buildings
and facilities, pipe/cable corridors, railway lines, Green Belt etc.

d) Geotechnical investigation scheme, if required

e) Geotechnical Investigation report including foundation system recommendations.

f) Typical design of pile, if applicable, in terms of type, rated capacity, length, diameter and
the termination criteria to locate the founding level.

g) Scheme for initial and routine load test of Pile foundation high strain dynamic load test
and pile integrity test methodology.

h) Details of corrosion protection measures for all structures, foundations etc.
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1.03.02

1.03.03

1.03.04

1.03.05

1.03.06

1.03.07

1.03.08

1.04.00
1.04.01

i) Architectural concept designs which shall cover all concept plans and elevations, finishes
and area statements of all buildings and facilities
i) The following sequence of submission of drawings/ documents is to be followed:
- Architectural drawings, wherever applicable
- Relevant GA drawings & loading document
- Analysis & design of structures/ buildings/ facilities with drawings.
- Analysis & design of foundations with drawings.

Detailed construction drawings and design calculations for all civil works for static as well as
dynamic analysis shall be submitted for approval prior to undertaking construction work.

Design calculations shall be done in M.S. Office (latest version) and Drawings shall be
prepared in Auto Cad (latest version). The analysis shall be done by using STAAD PRO /
ANSYS/ SAP2000 (latest version). However, design may be carried out manually, using
computer work sheets or by using suitable software programs, as mutually agreed by
Employer. Final calculations and drawings shall be submitted as mentioned in General
technical Requirements Chapter.

Civil Task drawings indicating various equipment loading and supporting arrangement and
floor loads shall be submitted along with design calculations. Soft copies of all STAAD/Other
Softwares input and output files shall be submitted along with the design calculations for all
revisions.

Structural steel fabrication drawings to be prepared by the contractor will not be approved
by the Employer. However, the Contractor shall submit all fabrication drawings for
Employer’s reference. Copy of detailed bar bending schedule as prepared by contractor
shall also be submitted to Engineer in charge for the reference.

Approval of construction drawings prepared by the contractor shall not relieve the Contractor
of his responsibility regarding the safety and adequacy of design and correctness of the
drawing.

“As-built" drawings in AutoCad & PDF format shall be prepared and submitted to owner by
the Contractor after completion of construction / erection, incorporating changes, if any.

Final executed quantities of RCC and structural Steel shall be incorporated in the As-Built
drawing.

Bidder shall provide tentative Bill of Quantities of RCC, Reinforcement and Structure steel
in all the Civil/structural drawings as per scope of respective drawings.

Inspection, Testing and Quality Control

Sampling and testing of major items of civil works viz. earthwork, concreting, structural steel
work (including welding, sheeting, etc. shall be carried out in accordance with the
requirements of this specification. Wherever nothing is specified relevant Indian Standards
shall be followed. In absence of Indian Standard equivalent International Standards may be
used.

The Bidder shall submit and finalise a detailed field Quality Assurance Programme before
starting of the construction work according to the requirement of this specification. This shall
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i
‘Nipe

1.04.02

1.05.00

include frequency of sampling and testing, nature/type of test, method of test, setting of a
testing laboratory, arrangement of testing apparatus/equipment, deployment of
qualified/experienced manpower, preparation of format for record, Field Quality Plan, etc.
Tests shall be done in the field and/or at a laboratory approved by the Engineer. The Bidder
shall furnish the test certificate from the manufacturer’s of various materials to be used in
the construction.

Workmanship and dimensional tolerances shall be checked as stipulated else where in the
specification.

Statutory Requirements

Bidder shall comply with all the applicable statutory rules pertaining to Factories Act, Fire
Safety Rules at Tariff Advisory Committee. Water Act for pollution control, Explosives Act,
etc.

Provisions of safety, health and welfare according to Factories Act shall be complied with.
These shall include provision of continuous walkways along the crane - girder level on both
sides of building, comfortable approach to EOT crane cabin, railing, fire escape, locker
room for workmen, pantry, toilets, rest room etc.

Provisions for fire proof doors, number of staircases, fire separation wall, lath
plastering/encasing the structural members (in fire prone areas), type of glazing etc. shall
be made according to the recommendations of Tarrif Advisory Committee.

Statutory clearances and norms of State Pollution Control Board shall be followed.

Bidder shall obtain approval of Civil/Architectural drawings from concerned authorities
before taking up the construction work.
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D-1-2
2.00.00 GENERAL LAYOUT PLAN
2.01.00 The preliminary layout plan proposed for the project is shown in the drawing titled "General

Layout Plan".

It shall form the basis for further elaboration by the Bidder for the plant facilities, which are

in its scope. Area identified for facilities remains same as indicated in GLP, however, minor

modification of location of building may be done to optimize layout.

Bidder shall prepare the detailed layout of the plant facilities considering the Engine size

which are in his scope and shall submit the same for Owner's approval.

While preparing the detailed layout, planning his faciliies and deciding upon the

transportation and erection strategy he shall ensure the following aspects.

a) All Statutory requirements including safe distances between various facilities as per
applicable rules/acts/laws including local bye-laws are met.

b) Face of the buildings and facilities are located in such a way so as to have an offset
of minimum 15m with respect to center line of double lane road and 12 meter with
respect to center line of single lane road.

c) The entire construction activity shall take into account the commissioning of the unit
in phases matching with the phased commissioning of the plant.

d) The interface requirements with the plant construction/erection activities of other
contracting agencies engaged by Owner. These agencies engaged will be working
simultaneously with the Bidder within the plant premises.

e) Available Area for laydown has been earmarked on the General Layout Plan.

f) Transportation of all equipment and materials shall be by road as envisaged. Any
other mode envisaged by the bidder may be proposed.

9) All parts of the buildings and facilities shall be approachable by fire tenders.

h) Main roads /peripheral roads only are shown in GLP and road layout tender drawing.
Approaches made of heavy-duty paving/passage to buildings/structures/facilities in
the scope of bidder from nearby plant road/peripheral road/grid road/internal access
road is in bidder's scope. Multiple numbers of access to different parts of any
building /facility like main plant building, control room, transformer yard, etc. should
be provided.

i) Layout need to be developed keeping provision for future phases as shown in the
tender drawing.

2.02.00 DELETED
2.03.00 Site Levelling and Slope Protection Work — Although, Site Levelling work is not
envisaged in the present scope, however, slope protection work required for the
facilities proposed to be done as per the details below:
2.03.01 DELETED
2.03.02 DELETED
TECHNICAL SPECIFICATION
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2.03.03 DELETED
2.03.04 DELETED
2.03.05 The surface of the cutffilled up areas after reaching final level shall be dressed to the

required levels and slopes. The difference in levels shall not be more than +/- 10cm
locally. Grading works upto (+/-) 300mm for achieving the final finished ground level shall
also be in the scope.

2.03.06 DELETED

2.03.07 DELETED

2.03.08 DELETED

2.03.09 DELETED

2.03.10 DELETED

2.03.10 Thereafter, it shall be finished at a suitable slope (not steeper than 1Vertical: 2 Horizontal)
with Rip-Rap.

2.03.11 DELETED

For slope steeper than 1:2 encountered anywhere, slope protection shall be provided at
slope with gabion wall/RCC retaining wall as per the requirement.
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D-1-3
3.00.00 FOUNDATION SYSTEM AND GEOTECHNICAL DATA

3.01.00 Geotechnical data and foundation system for the respective project are enclosed at
Annexure-l. The corresponding bore logs are enclosed at Annexure-Il.

The geotechnical investigation report comprising of Boreholes, Laboratory tests, Chemical
analysis, etc for the sub-strata prevailing at site would be made available for the Bidder's
study at the Owner’s office, if required. The onus of correct assessment / interpretation and
understanding of the existing substrata profile / data lies with the Bidder. In case, bidder
feels that the available data is inadequate, he may carry out his own geotechnical
investigation at no cost to Owner. However, no time extension shall be given on account of
soil investigation carried out by the Bidder. The geotechnical investigation report shall be
prepared with detailed recommendations regarding type of foundation and allowable bearing
pressure for various structures/ facilities and other soil parameters. Net allowable bearing
pressure shall be limited to Table-1 of Annexure-l. The report shall be submitted for Owner’s
approval prior to commencement of design of foundation.

3.01.01 The furnished borelog details are specific to the co-ordinates where the boreholes have been
carried out and are provided for bidder’s information only. Substratum profile in the proposed
area may vary with respect to the borelogs enclosed for bidder’s information. Bidder has to
consider all such variations in his estimation, over the extent of the work to be carried out.
The Bidder should note that nothing extra whatsoever on account of variation between
Substrata profiles collected by Owner and that found by the Bidder during geotechnical
investigation by him or during execution of works, shall be Payable.

3.01.04 Tank Foundations

a) The tanks shall rest on flexible tank pad foundation, resting on sand with concrete
ring wall to retain sand. Base of the concrete ring wall shall not rest on the expansive
soll, if any.

b) Entire loose/ soft soil inside the concrete ring wall shall be removed and shall be
filled with sand. Sand for filling shall be clean and well graded conforming to IS 383
with grading Zone | to Ill.

c) Natural sand/ crushed sand as per 1S:383 shall be spread in layers not exceeding
30cm compacted thickness over the area. Each layer shall be uniformly compacted
by mechanical means like plate vibrators, small vibratory rollers, etc to achieve a
relative density of not less than 80%.

d) Other requirements of tank foundations shall be as per IS 803 and as specified
elsewhere in the specifications.

3.02.00 Foundation System

The requirements for the foundation system to be adopted are as given in subsequent
clauses. Depending upon the depth of competent strata/stratum, type of structures,
functional requirement of facility, extent of cutting / filling, suitable open foundation shall
be adopted with approval of owner.
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3.02.01 General Requirements

a)

3.02.02 Open

a)
b)

c)

All structures/equipment shall be supported on suitable open foundations (isolated,
combined, raft) depending on type of structures/facilities, sub-strata, topography
etc.

The roads, ground floor slabs, trenches, pipe pedestals (except thrust blocks),
channels/drains and staircase foundation with foundation loading intensity less than
4 T / M2 may be supported on open / shallow foundations resting on virgin /
controlled compacted filled up soil.

No other foundation (other than as mentioned in (b) above and (f) below) shall rest
on the filled up ground / soil.

All foundations shall be designed in accordance with relevant parts of the latest
revisions of Indian Standards.

The water table for design purpose shall be considered at Finished Ground Level.
Foundation for equipments on ground floor

For equipments of static weight upto 1.5 T, the equipment may be supported on the
ground floor slab by locally thickening the slab. Thickening of the ground floor slab
shall be done upto an extent of about 0.6 m beyond the plan area of the equipment
on all the sides. Further, the load intensity below the equipment shall be limited to
4T/m2. Other requirements of floor slab and compaction below the floor slab shall be
adhered, as specified elsewhere in the specifications.

For equipment’s of static weight between 1.5 T and 20 T, the equipment may be
supported on compacted sand filling from Natural Ground Level (NGL) or excavation
level of nearby footing whichever is deeper with the load intensity below the equipment
limited to 4T/m2. The minimum depth of foundation is 1.0m below FFL. Other
requirements of sand compaction below the foundation shall be adhered, as specified
elsewhere in the specifications.

For equipment of static weight more than 20 T, the equipment foundation shall be
taken to the founding level or shall be built up with PCC from the level as mentioned
in the Table 1. The pedestal of equipment foundation or the foundation Block shall be
isolated from the adjoining floor slab by providing bitumen impregnated fiber board of
minimum 50 mm thick, conforming to 1S: 1838 all around the equipment pedestal for
the full depth of the floor slab.

Foundations

In case open foundations are adopted, following shall be adhered to.

The minimum width of foundation shall be 1.0 m.

The minimum founding level shall be 1.0m below Finished ground level (FGL).

For meeting the functional requirement lower depth to be adopted based on
requirement.

The last layer of about 300 mm before reaching the founding level shall be
excavated carefully by such equipment so that soil at the required level will be left
in its natural condition.

GREAT NICOBAR ISLAND GAS ENGINE TECHNICAL SPECIFICATION SUB-SECTION.D.1 PAGE
POWER PROJECT (108 MW £5 MW) SECTION-VI, PART-B 8 OF 103

EPC PACKAGE BID DOC. NO.: CIVIL WORKS

CS-6401-001-2




CLAUSE NO. ﬂm
TECHNICAL REQUIREMENTS oﬂ‘iﬂpc

3.03.00 EXCAVATION IN ROCK

Excavation in rock shall be carried out by mechanical means and if blasting is required for
founding of some of the structures under this package, control blasting only shall be carried
out.

3.04.01 Controlled blasting shall be done by a specialized agency duly approved by Engineer. All
controlled blasting shall be done by using time delay detonators (i.e. excel type).

3.04.02 a) Contractor shall engage an agency expert in blasting such as, NIRM (National
Institute of Rock Mechanics), CMPDIL, Central Institute of Mining and Fuel Research
Dhanbad, Dept. of Mining of Govt. Institutions etc. to design detailed blasting scheme and
get the same approved from Engineer before carrying out the blasting operation. All blasting
shall be done as per the approved blasting scheme & initial blasting operations shall be done
under the supervision & guidance of the representative of the blasting expert.

b) All the statutory laws, (Explosives Act etc.) rules, regulations, Indian Standards, etc.
pertaining to the acquisition, transport, storage, handling and use of explosives, etc. shall be
strictly followed.

c) The Contractor shall obtain Licenses from Competent Authorities for undertaking
blasting work as well as for procuring, transporting to site and storing the explosives as per
explosives act. The Contractor shall be responsible for the safe transport, use, custody and
proper accounting of the explosive Materials.

d) The Contractor shall be responsible and liable for any accident and injury / damage
which may occur to any person or property of the project or public on account of any
operations connected with the storage, transportation, handling or use of explosive and
blasting operations.

3.04.00 Special Requirements

3.04.01 Details of treatment for foundations / underground structures required to counteract soil /
water chemical environment shall be as per detailed geotechnical investigation to be carried
out by contractor. Contractor shall carry out chemical analysis during detailed geotechnical
investigation and required treatment shall be provided accordingly.

3.05.00 Excavation, Filling and Dewatering

3.03.01 For excavation works, comprehensive dewatering with well point or deep wells arrangement,
if required, shall be adopted. Scheme for dewatering and design with all computations and
back up data for dewatering shall be submitted for the owner’s information. The water table
shall be maintained at 0.5m below the founding depth.

3.03.02 Excavation for shallow foundations shall be covered with PCC immediately after reaching
the founding level. In case of any local loosening of soil or any loose pockets are
encountered at founding level during excavation the same shall be removed and
compensated by PCC M25. The final layer of about 300 mm thickness above the founding
level shall be excavated by suitable means, so as to avoid disturbance to founding stratum.

3.03.03 Backfilling around foundations, pipes, trenches, sumps, pits, plinths, etc. shall be carried out
with approved material in layers not exceeding 300 mm compacted thickness (higher
thickness of layers upto 500mm with heavy mechanical compacting equipment) and each
layer shall be compacted to 90% of standard proctor density for cohesive soils and to 80%
of relative density for non cohesive soils.
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3.03.04

3.03.05

3.03.06

3.06.00

Founding level for trenches/channels shall be decided as per functional requirement. The
bottom of excavation shall be properly compacted prior to casting of bottom slab of trenches
/ channels.

CBR tests for pavement/road design shall be carried out by the Contractor after earth filling
(if applicable) has been completed upto the formation level.

The contractor shall take all necessary measures during excavation to prevent the hazards
of falling or sliding of material or article from any bank or side of such excavation which is
more than one and a half meter above the footing by providing adequate piling, shoring,
bracing etc. against such bank or sides.

Adequate and suitable warning signs shall be put up at conspicuous places at the excavation
work to prevent any persons or vehicles falling into the excavation trench. No worker should
be allowed to work where he may be stuck or endangered by excavation machinery or
collapse of excavations or trenches.

Sheeting & Shoring

The contractor shall ascertain for himself the nature of materials to be excavated and
difficulties, if any, likely to be encountered in excavation while executing the work. Sheet
piling, sheeting and shoring, bracing and maintaining suitable slopes, drainage, etc. shall be
provided and installed by the Contractor, to the satisfaction of the Engineer.
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D-1-4

4.00.00 Architectural Concepts and Design

4.01.00 Architectural Concepts & Design:

a)

)

k)

All the Architectural design works shall be carried out by professionally qualified
architects having adequate experience (minimum five years) in the design and detailing
of architectural work of power plant buildings. Bidder may have in-house Architects with
the required experience for the above or engage Architect Consultant having similar
experience.

Power plant buildings shall be architecturally treated, based on functional requirements,
in such a way that they retain the desired scale, and present a pleasing composition of
mass and void. The overall impact of the buildings shall be one of aesthetically unified
architectural treatment having a comprehendible scale, blending colour scheme with
the surroundings.

All buildings and structures shall be architecturally treated in such a way so as to be in
complete harmony with the main plant building, surrounding structures and
environment. Due considerations shall be given to orientation, landscape design, and
interior design. All finishes for floors, walls, ceiling, structural elements, partitions for
offices and industrial areas shall be suitable for their aesthetics, durability and functional
requirements and shall include the latest building material & technology. Consideration
shall be given for achieving standardization & fast track construction.

Overall colour scheme of the buildings shall be designed judiciously and in a
comprehensive manner taking into account the mass and void of buildings, its facade,
equipment, exposed structural elements, piping, trestles, bus ducts, and other service
elements.

For adequate light and ventilation, National Building Code recommendations shall be
followed. All buildings having height more than 4.0 m shall have fixed glazed ventilators.

Architectural design of all Building shall be suitable for installation of solar photovoltaic
panels on roof tops for renewable energy purpose.

All the buildings shall be architecturally designed to meet the National Building Code
requirement & Fire Safety Regulations.

All public buildings shall be designed incorporating the provision of barrier free
environment for physically disabled persons.

All the buildings and site development including landscaping shall be designed to take
care of rain water harvesting & ground water recharging. However, if landscaping is
excluded from the scope of works, area for landscaping is to be kept.

For Utility Building in Power Block Area dry wall construction technology shall be
incorporated. Control room shall be designed as designer control room with ACP
Cladded wall paneling for housing LVS.

Full glass wall partition with aluminium frame over solid wall with skirting 150 mm
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4.01.01

4.01.02

4.01.03

high to be provided between CCR and CER of AHP CR, WS CR & CHP control room
and MPH Control room.

All AC Control rooms, RIO rooms and C&l Panel rooms shall be provided with double
door air lock lobby.

The development of green belt is not in bidder scope. However, bidder has to plan the
facilities leaving the space for green belt as indicated in “General Layout Plan”. In
addition to that laydown areas and other vacant land of the plant will be used by owner
for the development of green belt.

All floor areas indicated in subsequent pages shall be total floor area required.

The total floor Area shall be area enclosed under the outside walls, including the wall
thickness, of the building but excluding the following:

- Lift shaft, Open staircase, Rainwater downcomer incasements, Sunshades, any
floor/ roof projection, terrace area, any other shaft (Electrical/ HVAC, Plumbing),
Atrium, porch, balconies, patios and same area multiplied by number of floors.

The total floor area shall be maximum of floor area mentioned in technical specifications or

Floor area as per tender drawings.
DELETED

DELETED

Main Power House Architectural Features

This building shall be of Structural Steel Framed structure and shall be completely
covered with external cladding and RCC roof. The external vertical face (herein stated
as ‘A’ row) of main power house facing (& adjacent to) the transformer yard and also the
two gable ends shall be completely covered with vertical cladding comprising 3.0m high
brick wall (on ground floor slab) and single skin profiled vertical metal sheet for the
remaining height except for the vertical segment between operating floor &gantry girder
bracket level where double skin vertical metal sheet shall be provided.

In case of routing of bus-duct is done outside ; there shall be a continuous cladding of
metal sheeting covering steel structure supporting the bus duct to match the entire
elevation. The metal cladding shall be designed to suit the aesthetics of the entire main
plant building.

In front of the power transformers, RCC fire barrier wall shall be provided as per
functional requirement in lieu of brick wall . The above mentioned RCC wall shall be
attached with single skin metal sheet on external face.

Gable End columns projecting inside Engine hall shall be concealed with single skin
profiled metal sheet from operating floor level to crane girder bracket top level.

Glazing for A Row & gable end shall be reflective 6mm thick clear toughened glass with
Aluminium frame. Hermetically sealed double glazing shall be provided between air
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conditioned & non air-conditioned areas. Internal glazed partition inside
CCR/CER/Offsite Control Room and B-Row at operating floor level shall be of fire
resistant glass having 2 (Two) hour fire rating and with suitable frame. Light weight
aerated concrete panels over that 50 mm thick mineral wool insulation with Single Skin
Metal Panel cladding shall be provided in exterior of UPS Battery room area and Control
Equipment Room area. All internal side of Aerated concrete panel and columns in air-
conditioned areas other than CCR in MPH shall be encased with Aluminium Composite
panel cladding from inside.

Inside the main power house building, brick masonry wall (and fire proof doors) shall be
provided for switchgear rooms, cable spreader rooms, MCC rooms, AHU rooms, Air
Washer room & Oil rooms and all other rooms where fire protection is envisaged.

Cut-outs and opening shall be provided in floors and walls as per functional requirement.

All door, windows in air conditioned area and all windows glazing shall be provided with
Aluminium frame work Steel door and Fire Proof doors shall be provided as per
requirements.

Stairs shall be provided as per functional requirement and as per National Building Code
and Factories Act.

For each unit minimum one no. gent's toilet with adequate facilities including drinking
water space and janitor's space shall be provided at each level of power house building,
in addition one no ladies toilet shall be provided in each unit at 0.00M and mezzanine
floor level and CCR level. A separate ladies and gent’s toilet and pantry shall be provided
for CCR approachable from CCR / CER / Offsite Control Rooms.

Control Room & CER and glazed partitions in CER/ CCR/Offsite Control room shall be
of 30 mm thick Hermetically sealed double glass of Fire resistant of min 14mm thick
clear, toughened, interlayered 120 minute fire rated for both integrity & radiation control
and 6 mm thick toughened tinted glass with 10 mm gap and with suitable fire resistant
frame of 1.6 mm thick powder coated steel sheet. The partitions shall be up to false
ceiling level and wall above up to the soffit of floor slab above control room and shall be
finished with Aluminum Composite panels cladding and shall also have FRP mural of
theme matching to local art and Culture.

Glass partition between AC areas in CCR/ CER and other areas in associated with CCR/
CER shall be single Fire Resistant glass in line with technical specs as per fire zoning
requirement. It shall be single toughned glass minimum 10 mm thick if not within fire
zone.

In CCR, EIC Room, Conference Room, Programmer’s Room and Visitors Gallery etc. a
theme based coordinated false ceiling shall be provided with latest state of art design.

In CCR, EIC Room, Conference Room, Programmer’s Room and Visitor's Gallery etc.,
vitrified flooring shall be designed with theme and color coordination in line with the
designed false ceiling.

Mullion-less glass wall with motorized curtain shall be provided in between the control
room and the Visitor’s gallery.
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The fire resistant glass partition in between CER/PADO room & control room (control
room left hand side wall) and shift in-charge room/Conference room & control room
(control room right hand side wall) shall have motorized blinds (with provision of remote
control from Unit in-charge desk) with central metallic panel column having NTPC
signature icon.

The rest of the walls including LVS wall shall have coordinated design keeping in mind
the overall theme of the control room using metallic panels with calcium silicate boards.

The control room gates shall have biometric physical security feature with double layer
of sliding doors with air lock lobby.

Control room interiors shall be designed and executed by the vendor who are specialized
in control room interior design.

Control room/ Control Equipment Room / Offsite Control Rooms, entire area, False
Ceiling shall have Cat Walk Way above for service/ maintenance.

Main power house building shall be provided with passenger lift in BC way as specified
elsewhere in technical specification.

Adequate partitioning as per functional requirement above false ceiling in control Room
& CER shall be provided for Inert Gas zoning.

Internal steel columns in Air Conditioned Area of Main Power House Building (CER, UPS
charger room, SWAS room, etc.) shall be encased with Aluminium Composite Paneling
up to false ceiling.

Functionally the very heart of Power House Building is its Control Rooms. Special
attention shall be given for conceptualization of interior design of the Control Rooms.
Control rooms design shall be both functional and ergonomic for ensuring reliable and
error free operation of the plant. Control room shall have metallic panels with calcium
silicate boards cladded video wall housing large video screens and a separate visitor
viewing gallery. A walk through view of the control rooms shall be submitted along with
bill of quantity to illustrate the design scheme.

Metal Panel Cladding shall be composed of Different Colour shades to match with the
surroundings. External finish of Masonry wall shall be premium acrylic smooth exterior
paint with silicon additives finish.

Air Conditioned Office (Including 5 cabins for Senior persons) with Pantry, Toilet block
(Ladies and gents toilet separately), conference room, shall be provided in MPH building
in addition to other facilities specified. This area shall have access to natural light on
three sides minimum. It shall have air lock lobby at entrance with auto sliding doors.
Minimum area of office area shall be as specified in Part-A/ 1ID. This area shall be
positioned over the CR with good aesthetic view and noise reduction and dust isolation.

The noise reduction and dust isolation shall be done with AAC Panel, Mineral wool
insulation, Aluminium composite panels, Fire rated Glass, and Air Lock lobby.

4.01.04 DELETED
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4.01.05

4.01.06

Sheds for Construction workers and O&M Workers

External finishes shall be Premium smooth Exterior Paint with silicone additives over
Texture Coat.

BIO TOILET

Bio-Toilet shall be provided in all the Construction and O&M worker’'s sheds. Besides
these areas, any toilet block provided in area far from plant boundary shall be a Bio-
toilet.

Bio-toilets shall be made for anaerobic bacterial decomposition of human waste. After
decomposition and treatment of the human waste, the residual water from Bio-Toilet
shall be: colorless, odorless , devoid of any solid particles and shall have pathogen
inactivation by 99%. The water thus obtained shall require no further treatment / waste
management and shall be used for irrigation purposes.

Bio toilet shall have all fixtures that shall include following fixtures besides the
requirements stipulated by DRDO standards.

One number wall mounted colored (excluding premium colors) glazed vitreous China
European water closet and flushing valve system, water faucet, toilet paper holder as
per 1S:2556

or

One number white glazed vitreous China Orissa pan (580 x 440 mm) and flushing valve
system, toilet paper holder as per 1S:2256

One number colour (excluding premium colors) glazed ceramic oval shaped wash basin
450x 550 mm (approx.) mounted over 20mm thick granite beveled edge counter fitted
with photo-voltaic control system for water controls, bottle trap as per 1S:2556. For
common toilets, number of washbasins shall be as per requirement. However, for Pump
Houses the same shall be provided without photo voltaic control system for water control.

For Male Toilets Urinal as per requirements, with all fittings with photovoltaic control
flushing system as per IS: 2556.

One number looking mirror 600 x 900 x 6 mm, edge mounted with teak beading and
minimum 12 mm thick plywood backing, one number stainless towel rail 600 x 20 mm,
one number liquid soap dispenser

Bio toilet/Bio digester shall be comprised of four compartments and a soak pit. The size
of the tank shall be as per the number of users. This four-compartment tank shall be
constructed underground and shall be made of FRP with required strength as stipulated
by DRDO norms. The bio-toilet constructed shall have S-trap and ball valve for ease of
operation and maintenance. It shall have all necessary arrangement and fixture for
future operation and maintenance as per manufacturer guidelines.

In addition to this permanent sample collection provision(tap/alternate arrangement) to
be made before reaching of treated effluent to soak pit. This is to ascertain the quality
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4.02.01

of effluent at all periods of time and this would also help in the seeding requirement of

bacteria.

General Architectural Specifications

General

a)

f)

Minimum 1000 mm high (from floor/ roof level) hand railing shall be provided around
all floor/roof openings, projections/balconies, walkways, platforms, steel stairs, etc.
Wherever the height of the building is more than 12m, railing height shall be 1.2m.
All handrails and ladder pipes (except at operating floors) shall be 32 mm nominal
bore MS pipes (medium class) conforming to I1S: 1161 and shall be finished with
suitable paint. All rungs and ladders shall be finished with suitable paint. The
spacing of vertical posts shall be maximum 1500mm. Two number of horizontal rails
shall be provided including the top member. In addition, toe guard/ kick plate of min
size 100x6th shall be provided above the floor level.

For handrailing at operating floors of Main Power House including RCC stairs (for
one flight above and below operating floor level), passages, around all floor
openings shall be Stainless Steel (SS) pipes shall be used. For specification of SS
handrail, refer cl 4.16.00.

Staircase to the technological structures, equipment, pits, pipe/ cable/ conveyor
galleries shall be as per functional requirement.

All other stairs shall have a maximum riser height of 150mm, minimum tread width
of 300 mm and minimum clear width of 1500 mm unless specified otherwise. The
width of staircase shall meet the National Building Code requirements.

All buildings having metal cladding shall be provided with 1 meter high 1 wall at
ground floor level. All buildings having metal cladding shall be provided with a 150
mm high RCC toe kerb (on upper floor) at the edge of the floor along the metal
cladding. 1200 mm high hand railing shall be provided on this RCC kerb, wherever
required from the safety point of view.

In all buildings, structures, suitable arrangement for draining out water collected
from equipment blowdowns, leakages, floor washings, firefighting, etc., shall be
provided for each floor. All the drains shall be suitably covered with grating or
precast RCC panels.

RCC steps / staircase shall be provided for main entrance of all RCC construction
buildings.

RCC Parapet, of 1000 mm high from Finished floor level of roof for accessible roof
and of 600 mm high from Finished floor level of roof for Non accessible roof,
Parapet, Sunshades of 450mm over window, 600mm over door and 900mm over
rolling shutters, architectural facia, projections, etc., shall be provided with drip
course in cement sand mortar 1:3. Minimum 600mm wide roof projection shall be
provided at terrace level in all buildings.

All fire exits shall be painted with fire resistant paint P.O red/signal red colour shade
which shall not be used anywhere except to indicate emergency or safety measure.
Fire safety norms shall be followed as per National Building Codes and fire safety
requirements for providing fire exits, escape stairs and firefighting equipment. In
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4.03.00
4.03.01

4.03.02

detailing of all buildings, fire safety requirements conforming to IS: 1641 and 1S:1642
shall be followed.

h) Ramps & Lifts for Physically challenged persons shall be provided for barrier free
access to public building.

i) All electrical conduits in buildings for lighting, Air-conditioning, other services shall
be of concealed type. Conduits shall be laid in RCC structures at the time of casting.

i) Wherever the area of building at any floor is more than 500 sq.m. Minimum two no
of staircase shall be provided. Number of staircases shall also be governed by
Electrical Safety Rules.

Water Supply and Sanitation

Roof water tanks of adequate capacities depending on the number of users and 8 hours
requirement shall be provided for each building and pump house. Polyethylene water storage
tanks conforming to 1S:12701 shall be used. The tanks shall be complete with all fittings
including lid, float valve, stop cock, vent pipe, etc.

Chlorinated Polyvinyl Chloride (CPVC) pipes, confirming to IS 15778, having thermal
stability for hot & cold water supply including all CPVC plain & brass threaded fittings shall
be used for internal piping works for service water and potable water supply. For installation
of CPVC pipes guidelines as stipulated in Clause No. 18.9 of CPWD specifications shall be
followed.

UPVC (conforming to 1S:13592) shall be used for sanitary works above ground level.
All Buildings shall be designed with Toilets as per NBC norms.

All buildings shall have minimum one toilet block each. The facilities provided in the toilet
block shall depend on the number of users. However, minimum facilities to be provided shall
be as stipulated in subsequent clause. 1S:1172 shall be followed for working out the basic
requirements for water supply, drainage and sanitation.

In addition, 1S:2064 and 1S:2065 shall also be followed.

Each Toilet block shall have the following minimum facilities. Unless specified all the fittings
shall be of Chromium plated brass (decorative type)

a. One number wall mounted coloured glazed vitreous China European water closet and
dual flushing valve system, water faucet, health faucet, toilet paper holder as per
1S:2556.

b. One number colour glazed ceramic oval shaped wash basin 450x 550 mm (approx.)
mounted under the counter with18mm thick granite beveled edge counter fitted with
photo-voltaic control system for water controls, bottle trap as per 1S:2556. For common
toilets, number of washbasins shall be as per requirement. However, for Pump
Houses the same shall be provided without photo voltaic control system for water
control.

c. For Male Toilets Urinal as per requirements, with all fittings with photovoltaic control
flushing system as per IS: 2556.

d. One number looking mirror 600 x 900 x 6 mm, edge mounted with teak beading/SS
Studs and minimum 12 mm thick plywood backing, one number stainless towel rail
600 x 20 mm, one number liquid soap dispenser

e. One toilet with required facilities shall be provided for physically challenged persons
on Ground floor of Main Power House Building.
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4.03.05
4.04.00

4.04.01

f. Janitor Space & space for drinking water cooler.

g. Electric operated hand dryer with photo voltaic control.

h. In addition to the facilities stipulated elsewhere Bathroom with rotating type chromium
plated shower including all fitting and fixtures shall also be provided in toilet at ground
and operating floor of Main Power House Building.

The pantry shall consist of one number stainless steel pantry sink, as per IS : 13983, of
size 610 x 510 mm, bow! depth 200 mm with drain board of at least 450 mm length with
coupling , CP bottle trap, hot and cold water mixer, one number geyser of 25 liters capacity,
with inlet and outlet connections, one number over head water storage tank, as per IS :
12701 and of minimum 500 liters capacity, complete with float valve, overflow drainage
pipe arrangement, CPVC concealed water supply pipe of minimum 12 mm diameter, CPVC
sanitary pipe (with lead joints) of minimum 75 mm diameter, floor trap with Stainless Steel
grating, inlet and outlet connections for supply and drainage, with all bends, tees, junctions,
sockets, etc., as are necessary for the commissioning and efficient functioning of the pantry
(all sanitary fittings shall be heavy duty chrome plated brass, unless noted otherwise).Steel
grating, inlet and outlet connections for supply and drainage, with all bends, tees, junctions,
sockets, etc., as are necessary for the commissioning and efficient functioning of the pantry
(all sanitary fittings shall be heavy duty chrome plated brass, unless noted otherwise)

One number of pantry shall be provided on Control Room floor of ESP control room building
and One number of pantry shall be provided in Buildings having Control Room.

a) Laboratory sink shall be of white vitreous china of size 600x400x200 mm conforming
to I1S: 2556 (Part-5)with single 15 mm C.P. brass pillar taps with elbow operated
levers ISI Marked.

b) In addition, adequate number of portable toilet units with adequate plumbing and
sanitary arrangement, shall be provided during construction stage for workers.

c) Adequate number of toilet units with necessary plumbing and sanitary arrangement,
shall be provided for workers (O&M workers).

Deleted
Flooring

Floor finishes of approved shade and colour over under bed of cement mortar / concrete, at
all levels and for all kind of works, elevations, on horizontal and vertical surfaces for all types
of work (like flooring, skirting, dado, wall lining & facing, tread and risers etc.), including
topping, spreading white cement slurry at an average rate of 2.5 kg/Sq. M., (unless noted
otherwise), jointing and joint filling with white cement (unless noted otherwise) slurry mixed
with colour pigment, to match the shade of the finishing material, laying to plumb and water
level in desired pattern, line and flush butt square jointing, curing, rubbing, grinding,
polishing, edge moulding, finishing and cleaning, testing, providing opening of required size
and shape, casting in panels wherever specified.

The nominal total thickness of floor finish shall be 50/70 mm i.e. underbed and topping. The
floor shall be laid on an already laid and matured concrete base. The underbed for floors
and similar horizontal surfaces shall consist of cement concrete M20 grade. Stone chips
shall be 12.5 mm down well graded & proper filling shall be done with brick bats/cinders.
Flooring like Tiles/ Stones shall be laid with 1:4 cement sand mortar and Tile/ Stone Cladding
on wall shall be laid with 1:3 cement sand mortar.
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4.04.03

4.04.04

4.04.05

4.04.06

4.04.07

All toilets shall have sunken slab to accommodate sanitary pipes and the finish level of floor
shall match with general floor finish level. Sunken slabs shall be made watertight by suitable
water proofing treatment.

Water proofing treatment in sunken portion of WCs, bathroom, kitchen, pantry etc., shall be
done in two (2) coats by applying cement slurry mixed with water proofing cement compound
(confirming to 1S 2645).

The First layer shall be of slurry of cement @ 0.488 kg/sgm mixed with water proofing cement
compound @ 0.253 kg/ sqm. This layer shall be allowed to air cure for 4 hours.

The Second layer shall be of slurry of cement @ 0.242 kg/sgm mixed with water proofing
cement compound @ 0.126 kg/sqm. This layer will be allowed to air cure for 4 hours followed
with water curing. The water proofing shall be done for the entire sunken area.

Metallic Hardener Topping shall be 12 mm thick. Metallic Hardening Compound shall be of
approved quality consisting of uniformly graded iron particles, free from non-ferrous metal
particles, oil, grease sand, soluble alkaline compounds. The ratio of Metallic hardener and
Cement shall be 1:4. This mix shall be mixed with 6mm nominal stone in Ratio of 1mix : 2
stone. The mixture so obtained shall be laid in 12 mm thickness, on cement concrete floor
within 2 to 4 hours of its laying. For laying, the top surface pf underbed shall be roughened
with brushes while the concrete is still green and the forms/strips shall be kept projecting up
12 mm over the concrete surface, to receive the metallic hardening compound topping. The
topping shall be laid true to provide a uniform and even surface. It shall be firmly pressed
into the bottom concrete to have good bond with it. After the initial set has started, the surface
shall be finished smooth and true to slope with steel floats

Heavy duty cement concrete tiles 300 mm x 300 mm shall be provided using white cement
with pigment, with hard and abrasion resistant carborundum / quartz chips for wearing
course as per 1S:1237. Laying of tiles shall be as per IS: 1443.

Digitally glazed ceramic tiles shall be as per IS: 15622. Designer digitally glazed ceramic
floor and wall tiles shall be as follows -

a) 300x600mm in DIGITAL series (beige colour / grey colour)

12mm/20mm / 38mm / 75 mm/ 115mm thick acid resistant tile on horizontal and vertical
surfaces, at all levels for all type of works shall include one coat of bitumen primer followed
by 12 mm thick bitumastic layer, 20mm / 38mm/ 75 mm / 115mm thick A.R. tiles, 6 mm thick
under-bed by potassium silicate mortar conforming to 1S:4832 (Part-I), pointing of joints of
tiles with acid/alkali resistant epoxy/furane mortar conforming to 15:4832 (Part-1), up to a
depth of 20 mm and bitumastic end sealing.

Battery Room in all buildings shall be provided with acid/ alkali resistant tiles on flooring &
dado 1200mm high.

(i) Digitally glazed vitrified & Matt Finish Digitally glazed Vitrified tiles with 3mm groove
joints as per approved pattern pointed neatly with 3x4mm stainless epoxy grout mix
of 0.70kg of organic coated filter of desired shade (0.10kg of hardener and 0.20kg of
resin per kg) with sizes of the tiles shall be as under:

a) Vitrified Tile, Size of tile 600mm x 600mm (beige colour / grey colour)
and

Anti-Skid Full Body Vitrified Tiles
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Antiskid, full body Vitrified Tiles of size 600X600X20 mm thick (beige colour / grey colour)
as specified below of approved make, shade, colour and pattern, over under bed of cement
mortar / PCC shall be provided in flooring at operating level. Full body Vitrified Tiles shall be
laid on properly laid leveled floor, with joints 3 to 5 mm wide & 8 to10 mm deep & shall be
filled with approved Epoxy Grout mix of 0.70 kg of organic coated filler of desired shade
(0.10 kg of hardener and 0.20 kg of resin per kg).

Full body Vitrified Tiles shall have water absorption less than 0.5%, Modulus of Rupture
more than 38N/mm2, Breaking strength more than 7500 N, Mohs scale more than 6,
Abrasion resistance less than 144 mm3 and coefficient of friction more than 0.4. Vitrified
Tiles shall generally conform to IS: 15622

For pathway, chequered and designed concrete tiles minimum 22 mm thick, 200x200 mm
size conforming to IS: 13801 of approved shade and colour shall be used. 1000 wide
pathways shall be provided for maintenance on rooftops of all buildings.

Epoxy Flooring

Epoxy Flooring shall be provided with surface preparation of concrete substrate with Captive
Shot Blasting Machine OR Light Grinding to form the required anchor profile on the floor
substrate followed by application of epoxy resin-based moisture barrier underlay of 2 mm
thickness including filling of saw cut joints with epoxy cementitious resin-based moisture
barrier underlay as per manufacturer specification. Application of self-smoothing epoxy floor
topping of epoxy based resin of 2 mm thickness over epoxy resin based moisture barrier
underlay including application of solvent free epoxy resin based two component primer.

It shall include application of PU Sealant at Expansion and Isolation Joint respectively
including surface preparation of the joint, fixing of backup strip and application of sealant.

18mm thick Rajnagar white polished marble

Mirror polished (6 layers of polish) Granite stone (slab) (black colour / sadarali grey colour)
- 18 mm thick (minimum) / Flame finish/ (making top surface rough by burning)/ honed finish
granite stone (slab) - 18 mm thick (minimum) shall be provided.

Decorative/designer prepolished, plain and pigmented, high wearing resistance concrete
tiles of 20mm thickness (minimum) in various non-standard interlocking patterns.

Skirting in general shall be 150 mm high. Dado in toilets & pantries, shall be up to false
ceiling level from finished floor level. Skirting and Dado shall match with the floor finish.

Interlocking concrete blocks shall be of various sizes and thickness having ade of concrete
and pigmented to specified colours, in different pattern (in different textures chequered or
other patterns in indentation for guiding band/s for visually impaired persons) including the
preparation of sub base with 20mm thick sand and filling of joints with sand.

Matt finish (with grooves) Porcelain tiles (for guiding band/s for visually impaired persons in
service building ) shall be with 3mm groove joints as per approved pattern pointed neatly
with 3x4mm stainless epoxy grout in approved colour to match colour of tile.

Rubber Flooring
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Rubber flooring shall conform to IS 809. The minimum thickness shall be 4 mm with sheet
size of 602mm x 602mm. Rubber flooring shall consist of 100% virgin elastomer reinforcing
agents, resins, curing agents, anti-oxidants and pigments. It shall have excellent abrasion
resistance and shall have class-I fire rating. It shall be acid & alkali resistant and shall be of
anti-static grade. In general, BS code shall apply for their technical characteristics

Epoxy Resin Floor Finish

Self-smoothing, seamless epoxy resin floor finish shall be provided on horizontal and vertical
surfaces including preparation of surface, application of epoxy-based primer coat, of
approved colour, quality and make to give minimum thickness of 300 micron (in two coats).

Roof

Except for the roofs subjected to heavy loads, roof of all buildings having structural steel
framework shall consist of permanently colour coated (on exposed face) troughed metal
sheet decking of approved profile as specified in clause 4.08.00. Silicon modified polyester
paint having DFT of minimum 20 microns shall be used for permanent coating. The sheeting
shall be fixed by means of concealed fixing system or any other compatible method
approved by the Engineer. RCC slab of minimum 40 mm clear thickness in excess of trough
depth shall be provided over the metal decking. Water proofing cum plasticiser compound
shall be added to concrete over the metal decking. Bidder shall demonstrate that the roof
is leak proof by carrying out the water-retaining test by maintaining the minimum water depth
of 50mm over the roof surface for a period of 48 hours. Water Proofing Treatment as given
below for RCC roof slabs shall be provided to ensure that the roof is watertight.

DELETED

For efficient disposal of rainwater, the runoff gradient for the roof shall not be less than 1:100
and the roof shall be provided with RCC water gutter, wherever required. Gutter shall be
made watertight using suitable watertight treatment. This gradient can be provided either in
structure or subsequently by screed concrete 1:2:4 (using 12.5 mm coarse aggregate)
and/or cement mortar (1:4). However, minimum 25 mm thick cement mortar (1:4) shall be
provided on top to achieve smooth surface.

Unplasticized PVC rain water pipes conforming to IS 13592 , Type A with joints with seal
ring confirming to IS 5382 shall be provided to drain off rain water from the roof. These shall
be suitably concealed with masonry work, cement concrete / or sheeting work to match with
the exterior finish. The number and size of down comers shall be governed by IS 1742 and
IS 2527. Roof drain level of all RCC framed buildings having cast-in-situ RCC roof shall be
provided with Rain water gutter and/or 45 x 45 cm size Khurras having minimum thickness
of 30 mm with 1:2:4 concrete over PVC sheet of 1 m x 1 m x 400 micron and finished with
12 mm thick cement sand plaster 1:3. All the pipes shall be provided with suitable fittings
and fixtures.

Roof Water Proofing
Roof water proofing treatment shall be as follows:
a) For roofs having structural slope:

Top surface of sloped R.C.C. slab shall be finished with 15mm thick cement plaster (1:4).
Over the finished surface elastomeric membrane shall be laid. The elastomeric shall
comprise of high solid content liquid applied urethane laid over reinforcing layer of
polyscrim cloth or non woven geo-textile. The top of the elastomeric membrane shall
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be finished with 20 mm thick cement: sand (1:4) mortar with chicken wire mesh and
pressed precast concrete tiles of 20 mm thickness where applicable shall be laid
over mortar at dry stage. Provision for thermal expansion of roofing tiles shall be
kept by providing an expansion gap in both directions filled up with polysulphide joint
sealant. The expansion gap shall be provided in the cement sand mortar underbed
layer also.

b) For roofs having no structural slope:

Screed concrete mix (1:2:4) grading having minimum 25mm thickness at the lowest
point of the slope shall be laid over R.C.C. slab and shall be laid as per the slope
specified elsewhere in the specification. Top surface of grading underbed shall be
finished with 15mm thick cement plaster (1:4). Over the finished surface elastomeric
membrane shall be laid and top of the elastomeric membrane shall be finished with
20 mm thick cement: sand (1:4) mortar with chicken wire mesh and pressed precast
concrete tiles of 20 mm thickness where applicable shall be laid over mortar at dry
stage. Provision for thermal expansion of roofing tiles shall be kept by providing an
expansion gap in both directions filled up with polysulphide joint sealant. The
expansion gap shall be provided in the cement sand mortar underbed layer also.

The elastomeric membrane as mentioned above in (a) and (b) for waterproofing shall be
of two component, instant setting, 100% solids spray applied hybrid polyurea polyurethane
liquid applied elastomeric seamless waterproofing membrane meeting the requirements of
LAM as per ASTM C836 and having excellent tensile strength of 15MPa (As per ASTM
D412), elongation more than 450% (as per ASTM D 412), tear strength of 60 Kn/m (As per
ASTM D1004/ASTM D624), adhesion to concrete of 2MPa (as per ASTM D 4541),
abrasion resistance of 60mg loss (1 Kg,CS 10 Wheels,1000 cycles - As per ASTM D4060),
Shore A Hardness of 85 (As per ASTM D2240), resistance to hydrostatic pressure head of
7 Bar (As per ASTM D 5385/ DIN 16726), puncture resistance of 1000N (As per ASTM
E154), water vapour permeability of 25 mg/m2/day (As per ASTM E96), Impact resistance
of 17 N.m (As per ASTM D2794), Low temperature crack bridging ability up to 3.2mm (As
per ASTM C 1305), dynamic crack bridging ability class B 3.2 (as per EN 1062-7 Method
B- B3.2) with no crack observed in the coating after 20000 sinusoidal cycles, resistance to
root (As per CEN TS/14416) and fire resistance of class B (As per EN 13501-1).The coating
shall be applied with a total consumption of 1.6 Kg/Sgm to achieve a total system DFT of
1.5mm, thereby satisfy the requirements of LAM as per ASTM C898 and shall be applied
on the entire horizontal surface extending up to 300mm above the FFL on the vertical
surface as per the methodology.

The application system includes base preparation of cleaning, brushing and removal of flaky

materials, grouting the porous area with cementitious grout, proper coving between slab
and wall junctions and priming the surface with two component solvent free epoxy primer
which is applied with a consumption of 200 grams per Sgm, followed by spray application
of hybrid polyurea waterproofing coating.

Protective geo textile fabric of minimum 150GSM over the entire membrane with proper
overlaps shall be applied.

Roof of all buildings shall be provided with access/ approach through staircase. Roof where
equipment and Solar PV is mounted shall be provided with access through staircase.

RCC parapet wall of minimum 1000 mm height (above top of slab) with coping for all
accessible roofs and 600 mm height for all non-accessible roofs shall be provided.

GREAT NICOBAR ISLAND GAS ENGINE TECHNICAL SPECIFICATION SUB-SECTION.D.1 PAGE
POWER PROJECT (108 MW £5 MW) SECTION-VI, PART-B 22 OF 103
BID DOC. NO.: CIVIL WORKS

EPC PACKAGE

CS-6401-001-2




CLAUSE NO.

TECHNICAL REQUIREMENTS oggpﬂﬂcﬂﬂ

4.06.08

4.06.09

4.06.10
4.07.00
4.07.01
4.07.02

4.07.03

4.07.04
4.07.05
4.07.06

4.07.07

4.07.08

4.08.00
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Alternatively, parapet wall comprising structural steel post, runner and sheeting may be
provided for buildings with metal sheet cladding.

Fillets at junction of roof and vertical walls shall be provided with cast-in-situ cement concrete
(1:1.5:3) nominal mix followed by 12mm thick 1:4 cement sand plaster.

Pathways for handling of materials and movement of personals shall be provided with 22mm
thick chequered cement concrete tiles as per 1S:13801 for a width of 1000mm.

Deleted
Walls
All walls shall be non-load bearing infill panel walls.

For initial height up to 1 metre in buildings one brick thick masonry wall shall be provided
wherever metal cladding is specified.

All internal walls shall be with one brick thick in cement mortar (1:6). However, internal
partition walls for toilets shall be with half brick masonry thick with cement mortar (1:4).

DELETED
DELETED

50 mm thick DPC in Cement concrete (1:1.5:3) with water proofing compound followed by
two layers of bitumen coating 85/25 grade as per IS: 702 @ 1.7 kg./sq.m. shall be provided
at plinth level before starting the masonry work.

Enclosure of the elevator shall have 2hours fire rating and it shall be sealed from outside to
ensure dust free environment.

For construction of brick wall above/ below steel beams, following methodology may be
adopted prior to construction of brick wall:

a) 12mm diameter anchoring bars (min 150mm embedment into the wall) at approx. 450mm-
500mm c/c spacings shall be welded to steel wall beams at contact points, and

b) Plastering (lathe) on steel sections (box) shall be done using 1:3 cement sand mortar
(minimum 50mm thick all around) with hexagonal galvanized wire netting (0.8 mm wire
diameter and 19 mm mesh size-confirming to 1S:3150). For I-sections, minimum 125mm
thick M25 grade concrete shall be provided instead of plastering.

Painting of these steel beams shall be carried out as specified elsewhere.
COLOUR COATED AND OTHER SHEETING WORK

Sheeting Procurement takes considerable time therefore advance supply of the sheeting
material shall be ensured to meet site requirements and the project schedule.

Material
Wall Cladding & Roofing Material
Troughed permanently colour coated sheet of approved shade and colour shall be

i) either of steel with minimum 0.6mm bare metal thickness (i.e. excluding the
thickness of galvanizing/aluminium-zinc coating/ Zinc Aluminium Magnesium
Coating and painting) of grade YS250 as per IS 15961 / Cold rolled structural
quality steel with yield strength 250 as per IS 18513 grade G250 as per AS1397 /
grade SS255 as per ASTM A653M or A792M / grade S250GD as per EN 10326

GREAT NICOBAR ISLAND GAS ENGINE TECHNICAL SPECIFICATION SUB-SECTION.D.1 PAGE
POWER PROJECT (108 MW £5 MW) SECTION-VI, PART-B 23 OF 103
BID DOC. NO.: CIVIL WORKS

EPC PACKAGE

CS-6401-001-2




CLAUSE NO.

TECHNICAL REQUIREMENTS oggpﬂﬂcﬂﬂ

b)

i)

iii)

with zinc coating to class Z350 / aluminium-zinc alloy coating to class AZ200/ Zinc-
Magnesium Coating ZM120

or of minimum 0.5mm BMT (i.e. excluding the thickness of galvanizing/ Zinc
Aluminium-zinc coating and painting) of grade YS350 as per 1IS15961/ Cold rolled
structural quality steel with yield strength 350 as per IS 18513/ grade G350 as
per AS1397 / grade SS340 class 4 as per ASTM A653M or A792M / grade
S350GD as per EN 10326 with zinc coating to class Z350 / aluminium-zinc alloy
coating to class AZ200/ / Zinc-Magnesium Coating ZM120

or of steel of minimum 0.4mm BMT (i.e. excluding the thickness of
galvanizing/aluminium-zinc coating and painting) of grade YS550 as per IS 15961/
Cold rolled structural quality steel with yield strength 550 as per IS 18513/ grade
G550 as per AS1397 / grade SS550 as per ASTM A653M or A792M / grade
S550GD as per EN 10326 with zinc coating to class Z350 / aluminium-zinc alloy
coating to class AZ 200/ / Zinc-Magnesium Coating ZM120

Alternatively aluminium feed material of minimum bare metal thickness of 0.7 mm
of aluminium alloy of Series 31000 and above as per IS 737 and IS: 1254.

Bidder to ensure that same profile is to be used throughout the package for all facilities
to maintain uniformity.

Metal Deck Roof Material

Troughed permanently colour coated metal decking sheets shall be

i)

i)

either of steel with minimum 0.8mm bare metal thickness (i.e. excluding the
thickness of galvanizing and painting) of grade G250 as per AS1397 / grade
SS255 as per ASTM A653M / grade S250GD as per EN 10326 with zinc coating
to class Z350.

or of minimum 0.6mm BMT (i.e. excluding the thickness of galvanizing and
painting) of grade G350 as per AS1397 / grade SS340 class 4 as per ASTM
A792M-A653M/ grade S350GD as per EN 10326 with zinc coating to class Z350.

or of steel of minimum 0.6mm BMT (i.e. excluding the thickness of galvanizing
and painting) of grade G550 as per AS1397 / grade SS550 as per ASTM A792M
A653M/ grade S550GD as per EN 10326 with zinc coating to class Z350.

Thickness tolerance of (+/-) 0.04mm is permissible. However, all design calculations
shall be carried out on the basis of lowest value of sheet thickness provided.

Bidder to ensure that same profile is to be used throughout the package for all facilities
to maintain uniformity. In addition, the depth of the profile shall be restricted to 60 mm
(maximum) to reduce the overall thickness of floor slab and thus minimizing the dead
load of the floor slab. If the bidder proposes to use two different metal deck sheets
(same profile but different grades or thicknesses), the unexposed (concrete) side of the
metal deck sheets shall be painted with clearly distinct colours to facilitate identification.
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Bidder to ensure that both cladding sheet and decking sheet supplied at site to be
provided with transparent organic film of thickness of 40 microns on each face. Also
they should be stored in a covered place on wooden sleepers till erection.

Colour Coating

Steel shall be colour coated with total coating thickness of at least 40 microns (nominal)
comprising of silicon modified polyester (SMP) paint or Super Polyester paint or SDP paint
(Super Durable Polyester with no TGIC Triglycidyllsocynurate) . The silicon content in the
SMP paint to be 30 to 50%. The paint to be of minimum 20 microns (nominal) dry film
thickness (DFT) on external face over primer coat of minimum 5 microns (nominal) and
minimum 10 microns (nominal) SMP or super polyester paint over primer coat of minimum
5 microns (nominal) on internal face. SMP and Super polyester paint/SDP systems shall be
of industrial finish of product type 4 of AS/NZ2728.

Also the heavy metal content (Lead, Cadmium, Chromium etc) to be within environmental
norms so that the sheet is also suitable for rainwater harvesting.

Design Criteria

For wall cladding insulated / uninsulated and conveyor gallery sides and roof, permanently
colour coated sheet of troughed profile shall be used. However alternative profile meeting
the strength, deflection and other functional requirements such as section modulus and
moment of inertia shall be provided.

Sheet shall be of profile, sectional properties, colour and shade as per specifications.

For profiled metal decking sheets (to be used for RCC floor slab or roof slab) the sectional
modulus and moment of inertia of troughed profile per meter width shall be so as to limit the
deflection of sheets to span/250 under total super imposed loading (DL +LL) comprising the
self-weight of metal deck sheet, dead weight of green concrete and an additional
construction load 100kg per sq.m for two span conditions. The section modulus and moment
of inertia of troughed profile shall be computed as per the provisions of IS 801 for satisfying
the deflection and strength requirements.

For metal deck sheets used for roofing (with or without RCC) and side cladding, the sectional
modulus and moment of inertia of troughed profile per metre width shall be such that the
deflection of sheets is limited to span/250 under design wind pressure for two span
conditions. The sectional modulus and moment of inertia of troughed profile shall be
computed as per the provisions of IS 801 for satisfying the deflection and strength
requirements. No increase in allowable stress is permissible under wind load condition.

Fasteners

Side cladding/roofing/decking sheets shall be fixed to the runner/purlins using self-drilling
special coated fasteners confirming to corrosion resistant class 3 of AS3566 and tested for
1000 hours salt spray test. Spacing of Self-drilling fasteners in transverse direction (along
runners/purlin) shall be equal to the pitch of trough or 250(+/-100) mm, whichever is lesser
and in longitudinal direction at every runner/purlin location.

Shear anchor studs shall also be provided through metal deck, which are to be used as
permanent shuttering, at regular interval on all top flange / flange plate of structural beams
as specified in Clause no. 6.07.00.
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Alternatively, J/U type hooks shall be used in roofing which shall be provided in transverse
direction (along runners/purlin) at a spacing equal to the pitch of trough or 250(+/-100) mm,
whichever is lesser and in longitudinal direction at every runner/purlin location.

Miscellaneous Details

To minimize the number of joints, the length of the sheet shall preferably be not less than
4.5m, cut pieces shall not be used, unless specifically approved by the Engineer. However,
the actual length shall be such so as to suit the purlin / runner spacing.

Lap between the sheets shall be at least 150mm in the longitudinal direction and at least one
crest wide in the transverse direction which shall be properly anchored / fixed with fasteners.

Z spacers if required shall be made of at least 2 mm thick galvanised steel sheet of grade
350 as per IS 277

Sealant used for cladding shall be butyl based, two parts poly sulphide or equivalent
approved, non stainless material and be flexible enough not to interface with fit of the sheets

Filler blocks as a trough filler shall be used to seal cavities formed between the profiled sheet
and the support or flashing. The filler blocks shall be manufactured from black synthetic
rubber or any other material approved by the Engineer.

For insulation of cladding and other areas, mineral wool conforming to IS 8183 shall be used.
The density shall be 32 or 48 kg. /cu.m for glass or rock wool respectively. The nominal
thickness of insulation shall be 50mm.

All flashings, trim closures, caps etc. required for the metal cladding system shall be made
out of plain sheets having same material and any weather/moisture sealants with
appropriate material and coating specification as mentioned above for the outer face of the
metal cladding. Overlap shall be min. 150 mm or as specified by manufacturer.

The Bidder shall prepare working drawings of sheeting system including end and side laps,
flashing, fixing details etc. before starting sheeting work at site.

Pre-Fabricated Insulated Metal Sandwich Panels

For buildings where Pre-Fabricated (Factory made) Insulated Metal Sandwich Panels shall
be used for Roofing, the sandwich panels shall comprise top sheet as troughed permanently
colour coated sheet & bottom sheet as plain permanently colour coated with 50mm thick
insulation sandwiched between the two sheets. Each sheet shall be

i) either of steel with minimum 0.6mm bare metal thickness (i.e. excluding the
thickness of galvanizing/aluminium-zinc coating/ Zinc-Aluminium Magnesium
Coating and painting) of grade Y250 as per IS15961/ Cold rolled structural quality
steel with yield strength 250 as per IS 18513 / Cold formed structural quality grade
G250 as per AS1397 / grade SS255 as per ASTM A653M or A792M / grade
S250GD as per EN 10326 with zinc coating to class Z350 / aluminium-zinc alloy
coating to class AZ200 / Zinc — Aluminium Magnesium coating ZM120

i) or of minimum 0.5mm BMT (i.e. excluding the thickness of galvanizing/aluminium-
zinc coating/ Zinc-Aluminium Magnesium Coating and painting) of grade Y350 as
per 1S15961/ Cold rolled structural quality steel with yield strength 350 as per IS
18513 / grade G350 as per AS1397 / grade SS340 class 4 as per ASTM A653M or
A792M /| grade S350GD as per EN 10326 with zinc coating to class Z350 /
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TECHNICAL REQUIREMENTS tﬁgpc
aluminium-zinc alloy coating to class AZ200/ Zinc — Aluminium Magnesium coating
ZM120

iiii) or of steel of minimum 04mm BMT (i.e. excluding the thickness of

galvanizing/aluminium-zinc coating Zinc-Aluminium Magnesium Coating and
painting) of grade Y550 as per 1IS15961/ Cold rolled structural quality steel with yield
strength 50 as per IS 18513/ grade G550 as per AS1397 / grade SS550 as per
ASTM A653M or A792M / grade S550GD as per EN 10326 with zinc coating to class
Z350 / aluminium-zinc alloy coating to class AZ200/ Zinc — Aluminium Magnesium
coating ZM120

Metal sheets (steel or aluminium) shall be colour coated with total coating thickness of at
least 40 microns (nominal) dry film thickness (DFT) comprising of Silicon Modified Polyester
(SMP with silicon content of 30% to 50%) paint or Polyester paint, of minimum 20 microns
(nominal) SMP or polyester paint on one side (exposed face), over minimum 5 micron
(nominal) primer coat and minimum 10 micron (nominal) SMP or Polyester paint over
minimum 5 micron (nominal) primer coat on other side. SMP and Super Polyester paint shall
conform to product type 4 of AS/NZS 2728. Troughed sheet shall be of approved profile,
sectional properties, (suitable for the specified loading / deflection and purlins / runners
spacing), colour and shade.

Special coated fastener conforming to corrosion resistant Class 3 of AS3566 and tested for
1000 hours salt spray test shall be used for fixing Pre-Fabricated Insulated Metal Sandwich
Panels with the structural members below.

The Bidder shall prepare working drawings of sheeting system including end and side laps,
fixing details etc. before starting sheeting work at site. The insulation shall be of
Polyurethane type. The polyurethane shall be Chlorofluorocarbon (CFC) free and self-
extinguishing and shall conform to IS 12436: 1988. It shall have Modular Density 40 +/- 2
Kg/m3 and Thermal Conductivity @ 10 Deg.C 0.017 - 0.020 W/M 0k, Water absorption (%
by vol) 3.1, Critical Oxygen Index 23 and Compressive Strength 1.2 Kg/sg.cm.

Polycarbonate Sheets

The polycarbonate sheet to be used for cladding and glazing purpose in conveyor galleries,
Transfer points & pump houses shall have toughed profile to match with the metal cladding
profile. Minimum 3.0mm thick fire/flame retardant and UV resistant polycarbonate clean
sheet of approved make shall be used. The polycarbonate sheet shall be installed along with
the metal cladding so as to have a watertight lapping arrangement. Suitable detailing shall
be made to cater for the thermal expansion. IS 14434 to be referred for other details.

Plastering

Outer face (i.e. rough side) of all brick walls shall have 18 mm thick and inner face (i.e.
smooth side) of all walls shall have 12 mm thick cement sand plaster 1:6.

Acrylic wall putty in two coats shall be applied over cement plastered surfaces in interior of
building. The finish surface shall be smooth and shall be of 2 mm nominal thickness.

All R.C.C. walls shall have minimum 12mm thick cement sand plaster 1:6.

All RCC ceilings (except areas provided with false ceiling, cable vault ceiling and metal
decking) shall be provided with 6mm thick cement sand plaster 1:4.
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Groove of uniform size 12 x 12 mm up to 20 x 15 mm in plastered surface as per approved
pattern, shall be provided as per approved drawing.

All plastering work shall conform to IS: 1661.
Painting, Aluminium Composite Panel

All painting on masonry or concrete surface shall preferably be applied by roller. If applied
by brush then same shall be finished off with roller.

All paints shall be of approved make including chemical resistant paint.
Minimum 2 finishing coats of paint shall be applied over a coat of primer.

Stone work for wall lining etc. (Veneer work) over 20 mm thick bed of cement mortar 1:3 (1
cement: 3 coarse sand) and jointed with grey cement slurry @3.3kg/sg.m, including rubbing
and polishing in complete. (Black polished granite stone slab, 18 mm thick / polished
Sadarhally grey granite slab 18 mm thick / 18mm thick Rajnagar white polished marble).

The final, finished coating shall be fungus resistant, UV resistant, water repellent, alkali
resistant, and extremely durable with colour fastness.

Acrylic emulsion paint shall be as per IS: 15489. Acrylic distemper shall be as per IS: 428.
Cement paint shall conform to 1S: 5410, whitewash /colour wash shall conform to IS: 627.
Acrylic emulsion paint/ distemper shall be of RAL 9001 colour.

All fire exits shall be painted in post office red/signal red colour shade, which shall not be
used anywhere else except to indicate emergency or safety measure.

For painting on concrete, masonry and plastered surface IS: 2395 shall be followed. For
painting on woodwork IS: 2338 shall be followed.

For painting on steel work and ferrous metals, BS: 5493 and IS: 1477 shall be followed. The
type of surface preparation, thickness and type of primer, intermediate and finishing paint
shall be according to the painting system adopted.

Bitumen primer used in acid/alkali resistant treatment shall conform to 1S: 158.
All internal paints shall be of low VOC (Less than 50 g /L) content.

Aluminium Composite Panel

Aluminum Composite Panel cladding with open grooves shall be designed, fabricated, tested
installed and fixed for linear as well as curvilinear portions of the building for all heights and
levels including:

a) Structural analysis & design and preparation of shop drawings for pressure equalization
or rain screen principle as required, proper drainage of water to make it watertight
including checking of all the structural and functional design.

b) Aluminium Composite Panel cladding in pan shape in metallic/ solid colour of approved
shades made out of 4mm thick aluminium composite panel. ACP consisting of 3mm
thick Fire Retardant mineral filled Core comprising of around 70% Inorganic compound
which is 100% non-combustible mineral and balance 30% is food grade virgin polymer
sandwiched between two Aluminium sheets (each 0.5mm thick). The aluminium
composite panel top and bottom skin should confirm to Aluminium Alloy 5005 (AIMg 1)
marine grade series and H 22/24 temper.

The ACP sheet shall be coil coated with (70:30 ratio) PVDF / fluoropolymer resin coating
of approved colour and shade on face # 1 and polymer (Service) coating on face # 2 as
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4.10.11

4.11.00
4.11.01

4.11.02
4.11.03

4.11.04

specified using stainless steel screws, nuts, bolts, washers, cleats, weather silicone
sealant, backer rods etc.

The fastening brackets of Aluminium alloy 6005 T5 / MS with Hot Dip Galvanised with
serrations and serrated washers to arrest the wind load movement, fasteners, SS 316
Pins and anchor bolts of approved make in SS 316, Nylon separators to prevent bi-
metallic contacts all complete required to perform as per specification and drawing.

Exterior Painting on Wall (Premium Acrylic Smooth Exterior Paint with Silicone Additives
over Texture Coat)

The paint shall be (premium acrylic smooth exterior paint with silicone additives) of approved
brand and manufacture.

Preparation of Surface

For new work, the surface shall be thoroughly cleaned off all mortar dropping, dirt dust, algae,
fungus or moth, grease and other foreign matter of brushing and washing, pitting in plaster
shall make good, surface imperfections such as cracks, holes etc. should be repaired using
white cement.

Textured base coat

Exterior wall Texture-New work (Two or more coats applied @ 6.5kg/10 sgqm over and
including priming coat of exterior primer applied @ 2.20 kg/10 sgm). High Quality Exterior
Acrylic Modified resin and special quality Silica Quartz with Trowel Texture.

The exterior paint colour shade shall be combination of RAL 2001 / RAL 1028 / RAL 1013.
Doors, Windows& Structural Glazing:

Doors, windows and ventilators of air-conditioned areas, entrance lobby of all buildings
(wherever provided), and all windows and ventilators of all buildings (unless otherwise
mentioned) shall have aluminium framework with glazing. The aluminium sections shall
confirm to IS 733 & IS 1285 and shall have minimum 2 mm thickness. The aluminium frame
shall be electro colour dyed (anodised with 15 micron coating thickness) when used on outer
side of the building and it shall be powder coated(50 microns coating thickness) when used
in interior of the building. All doors of toilet areas shall be of steel framed solid core flush
shutter. For Mill Bunker Building, transfer points, crusher house, conveyor gallery, steel
louvered windows shall be provided.

Control Rooms of all buildings shall be provided with Aluminium Glazed door.

Single glazed panels with aluminium framework shall be provided as partition between two
air-conditioned areas wherever clear view is necessary.

a) The doors frames shall be fabricated from 1.6 mm thick MS sheets and shall meet
the general requirements of IS: 4351.

b) All steel doors shall consist of double plate flush door shutters. The door shutter
shall be 35 mm (min.) thick with two outer sheets of 1.2 mm rigidly connected with
continuous vertical 1.0 mm stiffeners at the rate of 150 mm centre to centre. Side,
top and bottom edges of shutters shall be reinforced by continuous pressed steel
channel with minimum 1.2 mm. The door shall be sound deadened by filling the
inside void with mineral wool. Doors shall be complete with all hardware and fixtures
like door closer, tower bolts, handles, stoppers, aldrops, locks etc.
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4.11.05
4.11.06

4.11.07

4.11.08

4.11.09

4.11.10

4.11.1

Steel windows and ventilators shall be as per IS: 1361 and IS: 1038.

Wherever functionally required Rolling shutter (fully closed/partly grilled) with suitable
operating arrangement (manual/Electric) shall be provided to facilitate smooth operations.
Rolling shutters shall conform to IS: 6248. M.S sliding doors with suitable mechanical and
electrical operations fixtures as per requirement for bigger openings shall be used.

All windows and ventilators on ground floor of all buildings shall be provided with suitable
Aluminium grill.

Fire-Proof doors with panic devices shall be provided at all fire exit points as per
requirements. These doors shall be as per IS 3614. Fire rating of the doors shall be of
minimum 2 hours of integrity and 30 minutes of insulation.

Hollow extruded section of minimum 2 mm wall thickness as per IS: 1285 (Grade of
Alluminum shall be Alloy 63400) shall be used for all aluminium doors, windows and
ventilators.

Minimum size of door provided shall be 2.1 m high and 1.2 m wide. However, for toilets
minimum width shall be 0.75 m and office areas minimum width shall be 1.20m.

Electrically operated, self- operable/closing, aluminium framed with tinted glass, sliding
doors shall be provided at the entrance of all common control rooms, entrance lobby of
facility building. The sliding door (except in MPH) shall have 10mm thick toughened tinted
glass in suitable Aluminium frame.

At the entrance of all common control rooms in MPH G.I. framed with fire resistant glass,
sliding doors shall be provided.

The other doors in common control rooms in MPH shall be G.I. framed with fire resistant
glass as per fire zoning.

Fire Resistant Glazed Door System (Swing / Sliding) shall be of uniform Gl profile 50X50
mm with 14mm EI 20 GLASS for Interior Application.

Fire Resistant Glazed Door System shall have 120 minutes of integrity and radiation control
(EW 120) with symmetrical (Bi-Directional) fire protection. The frames shall be cold rolled
profiles as per EN standard EN 10327/ Indian Standard IS 513. The door frames are cold
rolled from 1.5 mm steel sheet to form a profile of 50 mm x 50 mm on all sides. The door
shutter shall have the top rail, side rail and bottom rail dimensions of 50 mm x 50 mm. The
overall door opening shall be as per tested evidence and tested as per EN 1634-1/1SO 834-
1/1S0 3009 /(Indian Standard ) IS 16947:2018 in an accredited laboratory.

The glass must be minimum 10 mm clear (MADE IN INDIA )120 min fire rated for Integrity,
Radiation control (EW 120) and partially insulation (EI 20) Non Wired Toughened
Interlayered glass with a light transmission of 86% and a sound reduction of 38 dB and
manufactured in UL & TUV audited Facility and including UL-EU Certification and compliant
to class 1(B)1 category of Impact Resistance as per EN 12600. The glass shall be tested
and certified for no formation of bubbles or yellowing after 5000 hours of exposure to UV
radiation by TUV Rheinl and as per EN 12543-4. The base glass and finished glass must
made in India.

The shutters shall be fixed to the frame using Weld-on hinges of dimensions 179mm X
20mm. The profiles shall have groves to incorporate Fire Resistant gaskets. The glass shall
be held in its place with the help of 1.5 mm cold rolled steel beading and ceramic tape with
cross section of 4 x 15 mm as per the test evidence. Beading shall be clipped on using
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4.11.12
4.12.00
4.12.01

4.12.02

4.12.03

4.12.04
4.12.05

4.12.06

Stainless Steel self-tapping screws fixed at a distance of 70 mm from the edges and 150
mm c/c henceforth. The glass panes are to be supported on non-combustible 6 mm Calcium
Silicate setting blocks. The door shall be fitted with offset pull handle and door closer. The
inactive leaf ( in case of double leaf only )shall be fixed to the frame using a tower bolt at
meeting edge at top or as per the tested evidence. The doors shall be manufactured in a
TUV audited facility. The maximum glazing size shall be as per the test certification. The
profile has to be fixed to the supporting construction by means of M10 or bigger steel bolts
at every 150 mm from the edges and every 500 mm (approx.) c/c. The doors shall offer C4
level of wind resistance when tested as per EN12211 and shall provide class 4 level of air
permeability as per EN 1026. The door shall also be subjected to durability tests as per EN
12400 for C5 classification (200,000 cycles). The doors shall also be tested for class 5 of
impact resistance when tested as per EN 13049. The doors & partition shall also be tested
for class 4 level of Mechanical strength when tested as per EN13115. The door shall have
water tightness level of 8A when tested as per EN 1027.

The sliding door system shall be connected to the surrounding construction by means of
interlocking labyrinths lined with intumescent tapes as per the test evidence and connected
to the sliding mechanism at the top. The sliding mechanism shall be as mentioned in the
tested evidence or Assessment and shall have steel rollers. The glass should be held in its
place with the help of 1.5 mm cold rolled steel beading and ceramic tape with cross section
of 4 x 15 mm as per the test evidence. Beading shall be clipped on using Stainless Steel
self-tapping screws fixed at a distance of 70 mm from the edges and 150 mm c/c henceforth.
The glass panes are to be supported on non-combustible 6 mm Calcium Silicate setting
blocks.

The sliding mechanism shall be fixed to adequate supporting construction (MS channel /
Reinforced concrete) to ensure proper support for the door.

Minimum area of windows in building on each floor level shall be 10% of floor area.
Glazing

All windows and ventilators (not specified elsewhere) shall be provided with minimum 6 mm
thick toughened glass conforming to IS: 5437.

For single glazed aluminium partitions and doors, 8mm thick clear toughened glass shall be
used.

Toughened tinted glass of 6 mm thickness shall be used for all windows and ventilators in
toilets.

All glazing work shall conform to IS: 1083 and IS: 3548.

For glazings of Air Conditioned Buildings Composite double glazing shall be 24mm thick
consisting of 6Bmm thick clear float glass on inner side and 6mm thick reflective toughened
glass on outer side. The two glasses shall be separated by 12mm air-gap and hermetically
sealed by beading of anodized aluminium with outer edge sealed with silicon sealant. Outer
glass of 6mm thickness shall have following technical characteristics: Solar factor 25% or
less, Maximum U-value 3.3 W/ SQMK, VLT min 30%: Light reflection internal 10 to 15%,
light reflection external 10 to 20 %, shading coefficient (0.25- 0.28)

The glass should be free from distortion and thermal stress

For internal glazed partition, 8mm thick clear toughened glass shall be provided. Internal
Glazed partition in in MPH shall be fully glazed fire rated fixed partition with 120 minutes of
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4.12.07

4.12.08
4.13.00
4.13.01

4.13.02

integrity and radiation control (EW 120) with symmetrical (Bi-Directional) fire protection. The
frames shall be cold rolled profiles As per EN standard EN 10327/Indian Standard (IS 513)
. The frames are cold rolled from 1.5 mm steel sheet to form a profile of 50 mm x 50 mm on
all sides. He system shall be tested as per EN 1364-1/(Indian Standards) IS 16945:2018 in
an accredited laboratory.

The glass shall be minimum 14mm thick clear 120 min fire rated for Integrity, Radiation
control (EW 120) and partially insulation (ElI 20) Non Wired Toughened Interlayered glass
with a light transmission of 86% and a sound reduction of 38 Db and manufactured in UL &
TUV audited Facility and including UL-EU Certification and compliant to class 1(B)1 category
of Impact Resistance as per EN 12600. The glass shall be tested and certified for no
formation of bubbles or yellowing after 5000 hours of exposure to UV radiation by TUV Rhein
land as per EN 12543-4 The glass shall provide bi-directional (Symmetrical) fire protection.
The base glass and processed glass must be made in INDIA.

The glass shall be held in its place with the help of 1.5 mm cold rolled steel beading and
ceramic tape with cross section of 4 x 15 mm as per the test evidence. Beading shall be
clipped on using Stainless Steel self-tapping screws fixed at a distance of 70 mm from the
edges and 150 mm c/c henceforth. The glass panes are to be supported on non-combustible
5 mm Calcium Silicate setting blocks. The maximum glazing size shall be as per the test
certification. The profile has to be fixed to the supporting construction by means of M10 or
bigger steel bolts at every 150 mm from the edges and every 500 mm c/c.

The Partitions shall offer C4 level of wind resistance when tested as per EN12211 and shall

provide class 4 level of air permeability as per EN 1026. The Partitions shall also be tested
for class 5 of impact resistance when tested as per EN 13049. The Partitions shall also be
tested for class 4 level of Mechanical strength when tested as per EN13115. The Partitions
shall have water tightness level of 8A when tested as per EN 1027.

11.5 mm thick laminated glass consisting of 5 mm thick heat reflective toughened glass
(cool-lite / Azure/ equivalent) on outer face and 5 mm thick toughened glass on inner face
having 1.52mm PVB layer in between to be used for Structural glazing.11.5 mm Laminated
glass with 6mm heat strengthened glass + 1.52mm PVB layer + 6 mm heat strengthened
glass of approved make to be used in railings wherever shown in drawings.

Deleted
False ceiling

False ceiling of 12.5 mm thick tapered/square edge glass fibre reinforced gypsum board
conforming to IS : 2095 having fine texture finish, including providing and fixing of frame
work at all levels, for all kind of work, consisting of light weight galvanised steel member
(minimum 0.8 mm thick and galvanised as per IS: 277) having maximum grid size of 1200
mm x 600 mm for supporting panels of specified size, suspended from RCC structural steel
or catwalkway grid above, with 4 mm (minimum) galvanised wires (rods), with special height
adjustment clips, providing angle section of minimum 25 mm width along the perimeter of
ceiling, supporting grid system (minimum 0.8 mm thick and galvanised as per IS: 277 ),
expansion fasteners for suspension arrangement from RCC, providing openings for AC
ducts, return air grills, light fixtures, etc., all complete. (concealed grid and finished flat
seamless and curve shape (dome etc.), finished smooth(seamless) along with the
galvanised light gauge steel supporting system laid in profile to suit the profile of dome).

False ceiling of 12 mm thk calcium silicate board with suspension system as per
manufacturers details including supporting grid system, expansion fasteners for suspension
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arrangement from RCC, providing openings for AC ducts, return air grills, light fixtures, etc.,
all complete. (With concealed grid and finished flat seamless).

Aluminium False Ceiling: Aluminium false ceiling shall be in 600 mm x 600 mm tile or plank
type of 0.6 mm thickness (minimum)with perforation of 2.5 mm dia in combination with built
in nonwoven tissue for providing good acoustic properties. False ceiling shall have coil
coating of thickness 25micron (minimum) and it shall be installed with T-Grid (of profile 24
mm) in same or contrasting colours or with 6 mm recess joints. The whole system shall be
level adjusting arrangement and shall be suspended as per manufacturer guidelines.

Batten ceiling: Batten ceiling made up of extruded aluminum / metal of minimum 0.6mm
thickness with powder coated finish (min. 40 microns) /wooden finish (minimum 0.11mm).
The ceiling must have superior acoustics and must adhere to the highest health and safety
standards. The battens shall have possibility of curvilinear arrangement. The batten ceiling
shall be Green guard, tested/certified from UL/Intertek. The product shall meet technical
requirements of ASTM E84. Batten ceiling of 1°x1” made up of extruded aluminum with
“click-on system”. Sublimation/Heat transfer method should not be used for better scratch
resistance. Die-casted click on joinery shall not be used.

Designer membrane ceiling:

The ceiling shall have demountable translucent stretch ceiling membrane with harpoon,
corners ready to install. It shall not get discoloured& sag. All joints shall be provided with
appropriate interface trims to be able to demount the ceiling to access the lights. The ceiling
shall be installed using ceiling aluminium suspension system, complete as per
manufacturer’s installation guidelines and as per approved shop drawings in line with the
design intent and approval by Engineer In-charge. LED strips shall be installed using custom
aluminium extrusions to ensure longevity of the installation. The ceiling shall have following
features and properties: -

Durable: The systems shall resist shocks and shall not crack with movement or under stretch
conditions.

Safe: The membranes and profiles shall have passed the stringent fire and safety tests.
The membrane shall have been classified as non-toxic upon burning. The Flexible
membrane shall be b-s1-d0 / ASTM E-84 class A tested/certified.

Green: Membranes shall be 100% recyclable.

There shall not be any welding defect on Membranes.

Additional hangers and height adjustment clips shall be provided for return air grills, light
fixtures, A.C. ducts etc.

Suitable M.S. channel (Minimum MC75 with maximum spacing of 1.2 m C/C both ways) grid
shall be provided above the false ceiling level for movement of personnel and to facilitate
maintenance of lighting fixtures, AC ducts etc.

Underdeck insulation shall be provided on the ceiling (underside of roof slab) and underside
of floor slab of air-conditioned area depending upon the functional requirements. This
underdeck insulation shall consist of 50mm thick mineral wool insulation with 0.05 mm thick
aluminium foil & 0.6 mm x 25mm mesh wire netting and shall be fixed to the ceiling with 2
mm wire ties.

Suitable cut-outs shall be provided in false ceiling to facilitate fixing of lighting fixtures, AC
grills, smoke detectors, etc.
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4.14.00

4.15.00

Elevator Machine Room

Elevator machine room shall be as per NBC requirements in either way. Elevator Machine
room in all buildings shall be made as per option a) as stated below,

a) Floor of the elevator machine room shall be of RCC and wall shall be of one brick thick
masonry wall. It shall be provided with fire door and other requirements as per NBC and
elevator norms. Roof of Machine Room shall be of RCC in case of RCC building and
provided with Prefabricated Insulated Metal Sandwich panels in case of Structural Steel
Building. (or)

b) Floor of elevator Machine Room shall be provided with profiled metal decking sheet.
Trough shall be filled with Insulating Material (glass wool or rock wool) and thereafter
finished with Minimum 50 mm thick wooden flooring, consisting of 37 mm thick hardwood
planks, finished with 11mm thick laminated wooden flooring with plank size
193x1195mm (material class shall be 34 as per EN13329), over 2 mm expanded
polystyrene foam and polythene sheet under laying. Alternately, floor of the elevator
machine room shall be of RCC with profiled metal decking sheet. Roof and Side
enclosure of Machine Room shall be provided with Prefabricated Insulated Metal
Sandwich panels.

Doors of Machine Room shall be Double Plate Steel flush doors of thickness 45 mm
with  steel sheets of 18 gauge with necessary stiffeners. Space between two sheets
shall be filled with mineral wool insulation. Frame of doors shall be pressed steel sheets
of 16 gauge. All necessary fittings for the doors shall be provided by the Bidder. Rubber
sealing, for making the Doors airtight shall also be provided.

Windows/ventilators shall be of standard extruded anodised Aluminium Sections of
minimum 2 mm thickness with 24 mm hermitically sealed double glazing consisting of
two 6 mm thick toughened glass separated by 12 mm. gap.

Technical requirements of prefabricated insulated metal sandwich panels/decking
sheets shall be same as given elsewhere in this specification.

Interior Design

A comprehensive interior design scheme shall be conceived with the intention of projecting
a definite theme and aesthetic appearance to inside working environment. It shall take into
account the multidisciplinary engineering activities involving power plant technology, and
architectural & civil engineering for a smooth control hierarchy and man machine interface.
All the design aspects such as flooring, false ceiling, furniture, colour scheme equipment
design & layout, illumination, firefighting, acoustics and ergonomics requirements shall be
detailed out so as to present an overall unified aesthetic spatial appearance.

The areas to be undertaken for this interior design process shall be control room complex
including common control room, computer room, conference rooms and office areas in the
buildings and the following aspects shall be reviewed and evaluated for design. Furniture to
be supplied by Bidder for the control room complex and other control rooms shall be as
specified under C&l specification.

a) Layout, keeping in view the man-machine interface and suitable ergonomic
practices.

b) Integration of civil engineering with architecture and interior design.

c) lllumination levels, noise levels, electromagnetic interference levels, taking into

account the equipment and furniture.
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4.16.00 Deleted

4.17.00 Finishing Schedule

Microprocessors based control system to control the functional requirements.

The above design philosophy put into practice shall be detailed out through presentation
drawings, perspective views, scale models, detail drawings, etc.

Interior and Exterior Finishes shall be as given in Tables-A&B respectively attached at the
end of these specification.

TECHNICAL REQUIREMENTS tﬁgpc
d) Comfort and safety requirements such as air conditioning, firefighting, fire escapes,
etc.
e)
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TECHNICAL REQUIREMENTS NTPC
TABLE -A
INTERIOR FINISHING SCHEDULE
SL. DESCRIPTION OF AREA FLOOR FINISH WALL FINISH CEILING FINISH
NO.
1. Main power house Building, MPH / CCR
a) Unloading Bay, | Cement concrete with | Acrylic distemper Acrylic distemper
Balance area | Metallic hardener (except metal deck
including passage, | topping area)
Cable vault,
Equipment Area,
SWGR/ ACP Room/
UAF Room,
Switchgear room,
MCC Room
b) SWAS Room, UPS | Matt Finished Vitrified | Aluminium composite | Aluminium false ceiling

in combination with
GRG plaster board
border in column depth
or as per approved

crane girder level.

design
c) Operating Floor 20 mm thick heavy duty | Colour coated Metal Metal deck roofing
anti skid full body | cladding on A-Row& | (bottom of sheeting
vitrified tile Gable end, up to | with RAL 9002 finish)

frames with 2 hr fire
rating & Aluminium
composite panel
cladding for columns

and walls

d) General circulation | 20 mm thick heavy duty Acrylic distemper
and movement areas anti-skid ~ full  body (except metal deck
vitrified tile area).

e)Control room area | Matt Finish Vitrified | Partition in fire rated | Metal Batten panel
including control | ceramic tiles flooring glass with fire rated | ceiling in combination
room frames with 2 hr fire | with demountable
rating & Metal Batten | translucent stretch
panel cladding for | ceiling membrane or as

columns and walls per approved design.
f) control equipment | Matt finish Vitrified | Partition in fire rated | Aluminium false ceiling
room, ceramic tiles. glass with fire rated | (Plank Type) in

combination with GRG
plaster board border in
column depth or as per
approved design
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Finished) stone

& Acrylic Distemper
Paint over wall putty
finish
height.

for balance

TECHNICAL REQUIREMENTS NTPC

TABLE -A

INTERIOR FINISHING SCHEDULE
SL. DESCRIPTION OF AREA FLOOR FINISH WALL FINISH CEILING FINISH
NO.

g) Conference room, | Matt finish  Vitrified | Partition in fire rated | Aluminium false ceiling
senior executive room., | ceramic tiles glass with fire rated | (Plank type) in
Computer Room frames with 2 hr fire | combination with GRG

rating  &Aluminium | plaster board border in

composite panel | column depth or as per

cladding for columns | approved design

and walls

h) Record room ceramic tiles Acrylic distemper. Aluminum false ceiling

in combination with
GRG plaster board
border in column depth
or as per approved
design

) Locker room Ceramic Tiles Acrylic Emulsion Paint | Aluminum false ceiling

in combination with
GRG plaster board
border in column depth
or as per approved
design

) Toilet area ceramic tiles Digitally glazed | Calcium Silicate False

ceramic wall tiles up | Ceiling
to False Ceiling Height

k) Office  Room, Staff | Matt Finished Vitrified | Partition in fire rated | Aluminum false ceiling
Room ceramic tiles. glass with fire rated | in combination with

frames with 2 hr fire | GRG  plaster  board
rating  &Aluminium | border in column depth
composite panel | or as per approved
cladding for columns | design
and walls
) Laboratory area Vitrified  Ceramic /| Designer ceramicwall | Aluminum false ceiling
Acid/alkali resistant | tiles up to False | in combination with
tiles. Ceiling Height/ | GRG  plaster  board
Aluminium composite | border in column depth
panel cladding for | or as per approved
columns and walls in | design
case of A.C Panel
m) RCC Stair case 18mm thick Granite | Polished Granite | Acrylic Distemper
(Polished and honed | Stone up to 1.2m. ht.
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TECHNICAL REQUIREMENTS NTPC
TABLE -A
INTERIOR FINISHING SCHEDULE
SL. DESCRIPTION OF AREA FLOOR FINISH WALL FINISH CEILING FINISH
NO.
n)Lift and Staircase | 18mm thick polished | 18mm thick polished | Aluminium false ceiling
Lobby granite stone as | granite & glass | in combination with
pattern. mosaic tile cladding | GRG  plaster  board
up to False Ceiling | border in column depth
Height or as per approved
design
o) Passages and general | Deleted Deleted Deleted
circulation areas.
p) Battery Room Acid and alkali resistant | Acid and alkali | Chemical Resistant
tile. resistant tile up to | paint exceptin locations
1.2m height and | where Metal deck has
chemical resistant | been provided
paint for balance
height
q) Oil canal, oil room, | 75 mm thick A.R. Brick 12 mm thick A.R. Tile As above except oil
oil purification Tank canal.
and  other areas
where oil spillage is
likely to occur.
r) Pathways including | 22mm thick concrete - -
roof area. chequered tiles.
Deleted
Deleted
4. DELETED
5. Sheds for Construction workers and O&M Workers
Rest room Cement concrete with | Acrylic distemper Metal roof
Metallic hardener
topping. Matt Finished
Vitrified Ceramic Tiles
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TABLE -A
INTERIOR FINISHING SCHEDULE
SL. DESCRIPTION OF AREA FLOOR FINISH WALL FINISH CEILING FINISH
NO.
Toilets Ceramic tiles. _ Metal roof
Digitally glazed
ceramic  wall tiles
dado up to false
ceiling level.
6. Miscellaneous

Switchgear room,

control room/ Any

other Building.

Operating/Maintenance | Cement concrete with | Acrylic distemper Acrylic distemper
areas/ MCC room Metallic hardener (except metal deck
/Switchgear Room topping area)

Control room/RIO Room | Matt Finished Vitrified | Acrylic emulsion | Aluminium false ceiling

/PLC /Office area. Ceramic Tiles paint. in  combination with

GRG plaster board
border in column depth
or as per approved
design

Battery Room Acid, Alkali resistant tile | Acid, Alkali resistant | Chemical resistant paint

tile 1.2m height / | (except metal deck
chemical resistant | area)
paint above dado
Acrylic distemper
Toilet/Pantry area ceramic tiles. Digitally glazed y P
ceramic  wall tiles
dado up to 2200 mm
Acrylic dist
RCC Stair case 18 mm thick Marble | 18 mm thick Marble | O 7'C ¢ISteMPer
Stone with grooves Stone
7. Car Parking
Covered Parking Concrete Blocks Acrylic distemper Acrylic distemper
8. Parking Shed Concrete Blocks
9. Deleted
Note :
1. All wall above false ceiling shall be plastered.
2. The colour and pattern of finish shall be as per approved details.
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3. All materials shall be of reputed and established brand approved by Engineer-in-
charge.

4. Wherever alternative materials are specified, the final selection rests with Engineer-
in-charge.

5. This finishing schedule shall also be applicable to similar functional areas for all other
buildings and facilities.

6. Allthe finishing materials shall be applied/provided as per manufacturer specification
and guidelines under the supervision & guidelines of manufacturer.

7. All electrical conduits in buildings for Lighting, HVAC and services shall be concealed
type. The laying work of electrical conduits shall be done before finishing works.

8. All Plumbing pipes shall be of concealed type. The laying work of plumbing pipes
shall be done before finishing works.
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TECHNICAL REQUIREMENTS NTPC
TABLE -B
EXTERIOR FINISHES SCHEDULE
Sl. DESCRIPTION OF AREA WALL AND PROJECTIONS SOFFIT OF PROJECTIONS
No.
1. Auxiliary  building in | Premium Acrylic Smooth exterior | Premium Acrylic Smooth
steel framed structure. paint with silicon additives over | exterior paint with silicon
suitable primer of Waterproof | additives over suitable primer
Cement Paint over plastered surfacef | of Waterproof Cement Paint
Aluminium Composite Panel over plastered surface
Approved colour/ colour combination | Approved colour/  colour
of colour coated metal cladding combination of colour coated
metal cladding
2. Building with concrete | Premium Acrylic Smooth exterior | Premium Acrylic Smooth
frame work, etc. paint with silicon additives over | exterior paint with silicon
suitable primer of Waterproof | additives over suitable primer
Cement Paint over plastered surface of Waterproof Cement Paint
over plastered surface
3. Steel Structure, | As per corrosion protection clause in
trestles, etc. Design criteria and General
Specifications chapter
NOTE : 1. The colour and pattern of finish shall be as finalized by Engineer.
2. All materials shall be of reputed and established brand approved by Engineer.
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