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1.00.00

SWITCHYARD CIVIL WORKS

GENERAL

This chapter includes the technical requirements for Rihand STPP Switchyard
extension package including associated design and preparation of all civil &
structural drawings and execution of all associated civil works. This Chapter deals
mainly with technical specifications for the design, supervision and construction of
complete civil & structural works complete under the scope of this contract.

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

This specification covers design, preparation of general arrangement drawings,
construction and fabrication drawings, supply of materials and construction of all civil,
structural and architectural works.

Description of various items of work under this specification and nature of work in
detail are given hereinafter. Complete work under this scope is referred to as civil
works. List of various civil works covered under the scope is given in Part-A and
herein.

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

All materials including cement, reinforcement steel and structural steel etc. shall be
provided by the Bidder. The material arranged by the contractor shall conform to
quality standard specified elsewhere in the specification and shall be procured from
licensed agencies / sources only with prior approval of Employer.

The scope shall also include setting up by the Bidder a complete testing laboratory in
the field to carry out all relevant tests required for the civil works for the project.
Minimum facilities as specified in Sub-section-QA (Civil Work) shall be provided by
the Bidder in this laboratory.
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For his site office and covered store buildings, the contractor shall adopt pre-
engineered / pre-fabricated constructions made of steel with single / double skin,
insulated or uninsulated roof and wall coverings (fabricated out of permanently color
coated metal sheets). Alternatively, contractor can adopt readymade ‘Portacabin’ or
similar construction. Contractor shall ensure that all such constructions are well
engineered, neatly constructed and overall present a pleasing look.

In line with Gazette Notification on Ash Utilisation issued by MOEF and its
amendment thereafter, contractor shall use ash and ash based products in works as
specified in these specifications, drawings and as per instructions of the Engineer.
He shall also use ash and ash based products in construction of his offices, stores,
staff quarters and labour huts etc. He shall furnish a compliance report along with all
details of use of ash and ash based products along with each bill.

Contractor shall establish/ set up at site suitable repair facilities for construction plant,
equipment and machinery (like piling rigs, cranes, batching plant, dewatering pumps
etc.). In case of piling rigs, cranes, batching plant etc. he will also make
arrangements/ tie up with equipment manufacturers/ suppliers for periodic overhaul/
maintenance and for major breakdown, if any. He shall also keep adequate stock of
spares at site for various plant, equipment and machinery to meet day to day
requirements as recommended by the equipment manufacturer/ suppliers or as
instructed by the Engineer. Contractor shall deploy dedicated qualified, full time
mechanical/ electrical foreman/ supervisors for manning the repair facilities as
specified above.

The work shall be carried out according to the design/ drawings to be developed by
the Bidder and approved by the Employer. For all building & structures, foundations,
etc., necessary layout and details are to be developed by the Bidder keeping in view
statutory & functional requirements and providing enough space & access for
operation, use and maintenance. Certain minimum requirements are indicated in this
specification for guidance purpose only. However, the Bidder's offer shall cover the
complete functional requirements as per the best prevailing practices and to the
complete satisfaction of the Employer.

All the quality standards, tolerances, welding standards and other technical
requirements as covered in this specification shall be strictly adhered to by the
Bidder.

The Bidder should fully appraise himself of the prevailing conditions at the proposed
site, locations of adjoining facilities/ structures, climatic conditions including monsoon
pattern, 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

The Bidder shall take all necessary precautions to protect all the existing equipments,
structures, facilities & buildings if applicable etc. from damage. In case any damage
occurs due to the activities of the Bidder on account of negligence, ignorance,
accidental or any other reason whatsoever, the damage shall be made good by the
Bidder at his own cost to the satisfaction of the Engineer. The Bidder shall also take
all necessary safety measures, at his own cost, to avoid any harm / injury to his
workers and staff from the equipment & facilities of the power station.
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2.00.00

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

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

The layout and levels of all structures etc. shall be made by the Contractor at his own
cost from the general grid of the plot and bench marks given by the Engineer. The
Contractor shall give all help in instruments, material and men to the Engineer, at no
extra cost, for checking the detailed layout & correctness of the layout and levels.
However the Contractor shall be solely responsible for their correctness.

SUBMISSIONS

The following documents shall be submitted by the Bidder for approval of the
Employer, prior to commencement of fabrication and erection / construction. This list
is not exhaustive but indicative only:

1. G. A. drawing showing co-ordinates of various Gantry structures and facilities.

2. Drawing showing underground facilities with co-ordinates of all facilities such as
Tower/LM foundations, equipment foundations, Transformer/Reactor foundations
R.C.C cable trenches, cable ducts, drains, sump pits, culverts, other foundations
etc.

3. Proposed erection / construction scheme for various structural and civil works
envisaged as per design requirement.

4. Foundation design & drawing for equipment supports, their control cubicles, bus
post supports and bay marshalling kiosks

5. Details of RCC cable trenches and duct banks with necessary precast RCC
removable covers with lifting facility, sump pits, cable tray supports etc.

6. Foundation design & drawing for Inter Bus Transformers (IBT) / Shunt reactors /
Misc. transformers/ LT Transformers as required including associated rail tracks,
oil soak pits, oil separation pits, firewall etc.

7. Design & drawing of roads and drains including road/drain/trench crossings.

8. Site preparation, soil sterilization / antiweed treatment including gravel filling, but
excluding major leveling as required.

9. Fencing along with gate for the switchyard wherever required
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3.00.00

3.01.00

3.01.01

3.01.02

3.02.00
3.02.01

3.02.02

10. Structural steel fabrication drawings and Reinforcement bar bending schedules
for reference.

11. Electronic soft copy of all the approved drawings/calculations in Cat-1l / Cat-I.

DESIGN CRITERIA
General

All switchyard structures and buildings including Control Room Building Gantry
Towers & Beams, Lightning mast, Equipments supporting structures, Switchyard bay
KIOSKS, Transformer foundations including oil pit, rail track, fire wall, cable trenches,
Roads, Culvert, Drains, sewers, water supply, fencing with gates, gravel filling &
antiweed treatment, disposal of soil, leveling/dressing of switchyard area etc. and
other related works all complete are covered in the specification.

Structures shall be designed for the most critical combinations of dead loads,
imposed loads, equipment loads, crane loads, piping loads (static and dynamic),
wind loads, seismic loads and temperature loads. In addition, loads and forces
developed due to differential settlement shall also be considered.

Loading
Dead Loads

Dead loads shall include the weight of structure complete with finishes, fixtures and
partitions and shall be taken as per IS: 875 (Part - 1).

Imposed Loads

Imposed loads in different areas shall include live, erection, operation and
maintenance loads. Equipment loads (which constitute all loads of equipment to be
supported on the building frame) are not included in the imposed loads furnished
below and shall be considered in addition to imposed loads.

For consideration of imposed loads on structures, IS: 875 (Part — Il) “Code of practice
for design loads (other than earthquake) for buildings & structures” shall be followed.
The following minimum imposed loads as indicated for some of the important areas
shall, however, be considered for the design. If actual expected load is more than the
specified minimum load, then actual load is to be considered.

a) | Roofs 150 Kg / Sg.m

b) Building floors 1000 Kg / Sg.m

c) RCC floors (General) outdoor platforms | 500 Kg / Sg.m
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d) | Stairs, Landing and Balconies 500 Kg / Sg.m
e) | Toilets 200 Kg / Sgq.m
f) Chequered plates, Grating Floors etc. 500 Kg / Sg.m
g) Walkways 300 Kg / Sg.m
h) Roads As per IRC and MOST
i) Road Culverts and its allied structures | Design for Class - 'AA’
including RCC pipes Crossings & Road | loading (wheeled and
Crossings of Trenches tracked both) and checked
for Class - 'A’ loading as
per IRC standards.
j) Underground structures such sumps, | In addition to the earth
pits, trenches, drains etc. pressure and ground water
pressure, the surcharge of
2000 Kg / Sg.m shall also
be considered.
k) | Cable Trench Covers 400 Kg / Sg.m ( General )
l) Rail Culverts As per Railway ‘Bridge
Rules’
3.02.03 Equipment loads
Loads of all equipment like Electrical control and relay panels, cable load, Pipe load
(static and dynamic), Tanks, etc. shall be considered over and above the imposed
loads. Cable and piping loads not less than 5 kN/sq.m hanging from the underside,
shall also be considered additionally for floors where these loads are expected
3.02.04 Crane Loads
For crane loads, an impact factor of 25% and lateral crane surge of 10% (of lifted
weight + trolley weight) shall be considered in the analysis of frame according to the
provisions of IS: 875. The longitudinal crane surge shall be 5% of the static wheel
load.
Monorail load shall be considered in the analysis of frame according to provisions of
IS: 875 (latest revision).
3.02.05 Wind Load
a)  Switchyard gantries, towers, equipment supporting structures and lighting mast
shall be designed as per IS: 802. The wind load calculations shall be made as
per I1S: 802 except the parameters basic wind speed (V,,) and terrain category
RIHAND STPP-III BID DOC. NO.: TECHNICAL PART-II Page
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3.02.06

3.02.07

3.03.00

3.03.01

3.03.02

3.03.03

3.03.04

3.03.05

as stipulated in “Criteria for wind resistant design of structures and equipment”
Appendix-1 of Part—I of this specification.

b)  All other structures covered under the present package shall be designed as
per IS: 456 / IS: 800. The wind load calculations to be made as per IS: 875
shall be with the parameters as stipulated in “Criteria for wind resistant design
of structures and equipment” Appendix-| of Part—| of this specification.

Seismic Load

Seismic forces shall be considered as specified in Appendix-1l of Part-I of this
specification. Response spectrum method shall be used for the seismic analysis
using at least first five modes of vibration.

Temperature Load

For temperature loading, the total temperature variation shall be considered as 2/3 of
the average maximum annual variation in temperature. The average maximum
annual variation in temperature for this purpose shall be taken as the difference
between the mean of the daily minimum ambient temperature during the coldest
month of the year and mean of daily maximum ambient temperature during the
hottest month of the year. The structure shall be designed to withstand stresses due
to 50% of the total temperature variation.

Suitable expansion joints shall be provided in the longitudinal direction wherever
necessary. The maximum distance of the expansion joint shall be as per the
provisions of 1S: 800 and IS: 456-2000 for steel and concrete structures respectively.

Design Concepts for RCC Structures

The different load combinations shall be taken as per IS: 875 (Part-V) and other
relevant IS Codes. Wind and seismic forces shall not be considered to act
simultaneously.

The design and fabrication of steel structures shall be as per provisions of IS: 800
and other relevant IS standards. Flanges and web of crane girder and monorail hoist
beams should not have any joints between the supports.

All structures close to railway line shall have clearances conforming to Railway
norms.

a) Dispersion of load in any direction through soil shall be as per IS: 8009
(relevant part)

b) Dispersion of load through concrete shall be considered at an angle of 45 degree
with horizontal from the edge of contact area.

The design and construction of RCC structures shall be carried out as per IS: 456 -
2000. Generally limit state method as per IS: 456 shall be used for design and
working stress method shall be adopted for the design wherever specifically
mentioned in this specification.
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3.03.06

3.03.07

3.03.08

3.04.00

3.04.01

3.04.02

3.04.03

3.04.04

3.05.00

For design and construction of steel - concrete composite members, |1S: 11384 shall
be followed.

For reinforcement detailing, IS: 5525 and SP: 34 shall be followed.

Two layers of reinforcement (on inner and outer face) shall be provided for RCC wall
sections having thickness more than 150mm.

For design of all underground structures/ foundations, ground water table shall be
considered at the finished ground level.

Earth pressure for all underground structures shall be calculated using coefficient of
earth pressure at rest, coefficient of active or passive earth pressure whichever is
applicable depending upon the structural configuration.

The storm water drainage shall be designed taking into account the finished grade
level of the surrounding area, area drainage pattern around the area, intensity of
rainfall etc. The maximum velocity for pipe drains and open drains shall be limited to
2.4m/ sec and 1.8 m/ sec. respectively. However, minimum velocity of 0.6m/ sec. for
self cleansing shall be ensured. Bed slope not milder than 1 in 1000 shall be
provided. Maximum rainfall intensity for design of drain shall be in line with the
provisions given elsewhere in this specification.

Design Parameters for Gantry Towers & Beams, Lighting Mast and Equipment
Supporting Structures

Gantry structure, which consists of open web towers connected by girders, shall be
made of structural steel conforming to Grade 1S:2062 or 1S:8500 and duly galvanized
conforming to IS: 2629 and IS: 4759. All joints shall be bolted connections.

All bolts for connections shall be of 16mm dia conforming to IS: 12427, property class
5.6 as specified in IS: 1367 (Part 3).Nuts shall conform to 1.S 1363 (Part 3) of
property class 5. Foundation bolts shall conform to IS: 5624, property class 4.6 as
specified in IS: 1367 (Part 3).

Butt splice shall be used for splicing the main members and splice shall be located
away from the node point.

IS: 802 “Code of practice for use of structural steel in overhead transmission line
towers” shall be followed for design of structures. Height & type of towers shall be
established based on electrical requirements. A provision of £ 30 degree angle of
deviation of line in horizontal plane and + 20 degree deviation in vertical plane is
considered and the resulting worst combination of forces shall be considered for
design. For all outgoing and incoming feeders, the conductor span shall be taken as
200 m for design purpose.

Loads and Loading Conditions

Switchyard structures shall be designed for the worst combination following loads:
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1) Dead loads (load of wires/conductors, insulator, electrical equipment and
structural members),
2) live loads,
3) Wind load on bus bars, shield wires, insulator strings, electrical equipment,
structural members etc as per 1S:802,
4) seismic loads,
5) temperature load,
6) loads due to deviation of conductor (gantries shall be checked for + 30 deg.
deviation in horizontal plane and + 20 degree deviation in vertical plane),
7) loads due to unbalanced tension in conductor/wire,
8) Torsional load due to unbalanced vertical and horizontal forces,
9) Erection loads,
10) Short circuit forces including snap in case of bundled conductors, etc.
Note:

(i} The occurrence of earthquake and maximum wind pressure is unlikely to take
place at the same time. The structure shall be designed for either of the two.
However, temperature stresses can be ignored, as these towers are
freestanding structure in open space.

(i) Direction of wind shall be assumed such as to produce maximum stresses in
any member for the combination of wind load with conductor tensions. The wind
acting perpendicular and parallel to bus conductor and shield wire shall be
considered separately.

(iiiy The conductor tension shall be assumed as acting on only one side of the gantry
for the analysis and design of switchyard gantries for both normal and short
circuit condition.

(iv) The distance between terminal and dead end gantry shall be taken as 200
meters.

3.06.00 Factor of safety:
The factor of safety for the design of members for switchyard structures shall be
considered as 2.0 for normal condition and 1.5 for short circuit condition.
3.07.00 Design consideration for Equipment support:
RIHAND STPP-III BID DOC. NO.: TECHNICAL PART-II Page
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3.08.00

3.09.00

3.10.00

4.00.00

The supporting structure for B.P.l., LA, CVT and Isolator equipment's shall be
comprised of Gl (ERW) pipe of grade YST:210 or of higher grade conforming to IS:
1161 & shall be designed as per 1S:806 “Code of Practice for use of steel tubes in
general building construction”.

Minimum diameter of the pipe type support for 400kV structure shall be 250NB and
that for 132kV shall be 200NB.

The supporting structure for CT & Wave Trap equipment shall be comprised of lattice
structural steel conforming to IS 2026 and shall be designed as per IS: 802.

Common raft foundation shall be provided for each pole of isolator.

Special design consideration for Lightning Mast:

Diagonal wind condition shall be considered for Lightning Mast. Provision of IS:
875(Part-111) shall apply for inclined wind condition. Lightning mast shall be provided
with minimum two nos. of platforms as per requirement and an internal ladder for
climbing purpose shall be provided up to the platforms. Top of platform shall have
grating, railing and two guard plates. The minimum width of platform shall be 900mm.

Live load of 300kg/m2 above platforms shall be considered for design of Lightning
Mast.

The fabrication and erection of the switchyard works shall be carried out generally in
accordance with IS: 802 and IS: 800. All materials shall be completely shop
fabricated and galvanized.

Minimum Thickness of Members & Galvanization
All steel work used in construction of switchyard structures such as Towers & Beams,

Lightning mast and equipment supporting structures including nuts, bolts and
washers shall be galvanized.

Minimum section thickness shall not be less than 4 mm. Weight of zinc coating shall
be at least 0.610 kg/m2 and foundation bolts shall have heavier zinc coating of at
least 0.80 kg/m2.

Design consideration for Foundation

Design of foundation shall be as per IS: 4091 “code of practice for design and
construction for transmission line tower and poles”.

The F.O.S. for foundation shall be 10% more than factor of safety for supporting
structure i.e. 2.2 for normal condition and 1.65 for short-circuit condition
TRANSFORMER/REACTOR FOUNDATIONS

Foundations of transformer/reactors shall be designed for the higher of seismic or
wind loads. Block foundations shall be provided for the main transformer block.
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5.00.00

6.00.00

Oil soak pits shall be provided around the transformers/reactors to prevent spillage of
oil from transformers onto the ground. The oil soak pit shall be filled with gravel of
size 40mm. The volume of the soak pit shall be sufficient to store complete oil of the
transformer along with 10 minutes of fire water considering only 40% of the volume
available as voids between gravel filling. However, in case a separate oil collection
tank is provided for the transformer/reactor, the minimum volume of oil soak pit
around transformer shall be provided as one-third of the oil volume of
transformer/reactor. The oil collection tank, in such cases, shall be designed for an
effective capacity of complete oil of the transformer along with 10 minutes of fire
water. The oil soak pit shall also be provided with a sump at the corner to allow
drainage of water/oil from the soak pit.

Arrangement for moving the transformer in place using rail cum road, jacking pads
and pulling blocks including inserts, as required, shall be provided along with the
transformer/reactor foundations.

Firewall shall also be provided between the transformers wherever required.

300 mm thick PCC M20 encasement all around the Pylon supports for fire fighting
system shall be carried out up to top of gravel filling. However, the supply and
erection of Pylon supports with anchor fasteners for HVW spray system are under
scope of FDPS contractor. Coarse aggregate filling inside the transformer oil soak pit
shall be carried out only after construction/erection of Pylon supports and PCC
encasement.

GRAVEL/STONE FILLING

Gravel/stone filling shall be provided as per electrical requirement. Each layer shall
be compacted by using half ton roller with 4-5 passes and suitable water sprinkling.
Before laying the gravel/stone fill, the top layer of the soil shall be treated for anti-
weed considering the type of weeds found in the vicinity. The anti-weed - soil
sterilization details such as manufacturer's name, their specification, test certificate,
etc. shall be furnished for Owner's approval. Any modification if required in the
proposed anti-weed treatment chemical shall have to be done by the contractor at no
extra cost to the Owner.

The contractor shall be required to furnish a performance guarantee of three years
for the anti-weed treatment. This guarantee shall be commenced from the date of
completion of work or date of handing over, whichever is later.

CABLE TRENCHES

Cable trenches shall be provided for routing of cables as required and shall be of
adequate size. The trenches located within switchyard shall project at least 300 mm
above the finished formation level so that no storm water shall enter into the trench.
The bottom of trench shall be provided with a longitudinal slope of 1:500. The
downstream end of cable trenches shall be connected to sump pits. The precast
RCC covers shall be as per tender drawing Lifting hooks shall be provided in the
precast covers. Trenches shall be given a slope of 1:250 in the direction
perpendicular to the run of the trenches. Angle of size 50x50x6 mm (minimum) with
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7.00.00

8.00.00

9.00.00

lugs shall be provided in the edges of RCC cable trenches and any other place
where breakage of corners of concrete is expected.

SWITCHYARD DRAINS

Open RCC storm water drains shall be provided on both sides of the road and shall
be designed to drain the road services as well as all the free and covered areas, etc.
as shown in Tender Drawing. All drains shall be designed for maximum runoff
velocity of 1.8 m/sec. The thickness of side wall and bottom slab of RCC drains shall
be minimum 100 mm or as per design consideration whichever is higher. RCC
box/pipe culvert shall be provided for road, rail and trench crossings.

SWITCHYARD ROAD

Roads for the switchyard area shall be of single lane roads with 3.75m wide black
topping along with 1.0 m wide shoulder on either side. The base and sub base of the
road shall be of water bound macadam. All roads shall be constructed as per section
shown in Tender Drawing including edging and shoulder. Finished top of road shall
be 300 mm above the surrounding ground level.

Road construction including bitumen macadam, water bound macadam base and
sub-base shall be as per IRC standards. For premix carpet, recommendation of IRC-
14 shall generally be followed.

CHAIN LINK FENCING

Chain link fence and fixing detail including materials, all quality control tests and
checks etc. for the work shall be as per 1S:2721. The fence shall comprise of PVC
coated G.I. chain link fencing of minimum 4 mm dia wire including PVC coating and
with 2.5 mm dia Gl bare wire with mesh size of 75X75 mm and of a height 2.5 m
above the toe wall with a 600 mm high galvanised concertina at the top, such that
total fence height of 3.1m above toe wall level is achieved. Toe wall shall be
minimum 200 mm above the formation level/natural ground level (NGL).

The PVC coated chain link wire mesh will be stretched and attached by clips at 0.5 m
intervals to 3 strands of High Tensile Spring Steel (HTSS) wire of 4 mm dia
interwoven in chain link wire mesh and kept under tension which in turn are attached
to the fence post with security nuts and bolts. On every fourth post a clamping strip
will be threaded through the links of chain link and bolted to the fence post with the
help of security nuts and bolts. All nuts, fasteners, bolts, clamping strips, clamps,
clips, etc. shall be galvanised.

Above the chain link fence a 600 mm High Tensile Serrated Wire (HTSW) galvanised
Concertina shall be provided at a maximum spiral pitch of 300mm and attached to 3
strands of HTSS wire by means of 'C’ clips at 1 m intervals. The 3 HTSS wire strands
will be attached to angle iron posts with 1/2" security fasteners.

All bolts provided in the fence work shall be minimum 12 mm diameter. Length of all
bolts shall be such that after fixing in position it shall have at least 12 mm projected
length beyond the nut. All nuts & bolts shall be high quality as per BIS standard and
heavy duty galvanized. The threads of projected length of the all bolts beyond nut
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after fixing in position shall be destroyed by hammering or by any suitable means to
protect from any possible theft by miscreants.

All fence posts shall be 75X75X6 MS angles spaced at 2.5m c/c distance. All
straining posts i.e. end posts shall be 75X75X6 MS angles. All corner posts will have
two stay posts and every tenth post will have a transverse stay post.

Concrete foundations for the angle iron posts and stays shall be provided. Toe walls
of brick masonry with bricks of minimum 75 kg/cm2 compressive strength shall be
provided between the fence posts all along the run of the fence with foundation. Toe
wall shall be minimum 200 mm above the formation level with 75 mm thick PCC
coping (1:2:4).

M. S. Gate of minimum 4.0 mts wide and 2.25 mts. high shall be provided to provide
access through the fencing. It shall be made in two leafs with locking arrangement.
Hinges, aldrops, guide tracks, ball and bearing arrangement, castor wheel and other
accessories shall be provided for effective working of the gate.

All MS angles used in posts and gates shall be finished by blast cleaning of steel
surfaces to near white metal surface (Sa 2 2 Swedish standard) and applying
inorganic zinc silicate primer of minimum 75 microns (DFT), followed by an
intermediate coat of minimum 75 micron (DFT) epoxy based titanium dioxide /
micaceous iron oxide, followed by finish painting with Epoxy based colour pigmented
finish Poly amide cured paint. All paints including primer shall be of reputed brand /
manufacturer and as approved by the Engineer.

CORROSION PROTECTION MEASURES

All structural steel and RCC members/ structures shall have to be provided with
corrosion protection treatment unless specified otherwise.

Structural Steel
Corrosion Protection
i} General

a} All Painting shall be done as per approved painting scheme of the Vendors/
Manufacturers, which shall be submitted by the Bidder and as approved by
the Employer. Painting scheme shall also include Item codification/
Description of all Coats of Paints for manufacturer’s, from whom the Paint is
intended to be procured.

b) All Steel structures (except those embedded in Concrete), unless specified
otherwise shall be provided with painting as given below which is designed
for a minimum maintenance free life of Ten (10) years (expected life, long
range Ten (10) years & expected life, long range Ten (10) to Twenty (20)
years , as per BS : 5493.

c) All Paints shall be of high build constitution.

i) Painting of Steel Surfaces embedded in Concrete

RIHAND STPP-III BID DOC. NO.: TECHNICAL PART-II Page
SWITCHYARD EXTN. PKG. CS-1240-572D-2 | SPECIFICATIONS SECTION-VI CO-12 of 35




CLAUSE NO.

TECHNICAL REQUIREMENTS

o ddd
NTPG

a)

a)

For the portion of Steel surfaces embedded in Concrete, the surface shall be
prepared by Manual Cleaning and provided with Primer Coat of Chlorinated
Rubber based Zinc Phosphate Primer of Minimum 50 Micron Dry Film Thickness
(DFT).

i) Painting of Steel Surface

All Steel surfaces shall be provided with self curing Inorganic Zinc Silicate
Primer Coat (Solid by Volume Minimum 60%) of Minimum 75 Micron Dry
Film Thickness (DFT) applied over blast cleaned surface to near white metal
conforming to Sa 2 % finish of Swedish standard SIS —05-5900.

Primer Coat shall be followed with the application of Intermediate Coat of
Polyamide Cured pigmented Titanium Dioxide (TiO2) or Micaceous Iron
Oxide (MIO) Epoxy based Paint (Solid by Volume Minimum 60%) of
Minimum 75 Micron DFT. This coat shall be applied in Shop after an interval
of Minimum overnight (from the application of Primer Coat).

Intermediate Coat shall be followed with the application of Finish Coat of
Polyamide Cured colour pigmented Epoxy based paint (Solid by Volume
Minimum 60%) of Minimum 75 Micron DFT. This Coat shall be applied after
an interval of Minimum overnight and maximum indefinite (from the
application of Intermediate Coat) either before Erection by Airless spray
technique or after Erection by brush and / or spray. Colour and shade of the
Coat shall be as approved by the Employer. The Finish Coat thickness of 75
Micron can be built up either in Single application at Shop or in two
applications one at Shop and the other at Site.

Finish Coat shall be followed with the application of Final Finish Coat of
Polyurethane based colour pigmented Paint (Solid by Volume Minimum
40%) of Minimum 30 Micron DFT. This Coat shall be applied within Seven
(7) days (from the completion of Finish Coat) after Erection by brush and/ or
spray. Colour and shade of the Coat shall be as approved by the Employer.

iv) Touch-up Painting on damaged areas

For Coatings damaged up to metal surface

Surface preparation shall be carried out by Manual Cleaning. Minimum 6
inches adjoining area with existing Coating shall be roughened by Wire
brushing, emery paper rubbing etc., for best adhesion of patch Primer.

Primer Coat of self-priming Epoxy Touch-up Primer applied by brush
immediately after the surface preparation. (Minimum DFT 100 Microns).

Over this Primer Coat, Intermediate Coat, Finish Coat and Final Finish Coat
shall be applied as covered above by brush with Intermediate Coat applied
within maximum seven (7) days of application of touch up Primer.

For Coatings damaged up to Intermediate Coatings (i.e. where Primer Coat
is intact).
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Damaged area including Minimum 6 inches adjoining area with existing
Coating should be roughened by wire brushing emery paper rubbing etc., for
best adhesion of patch Primer without damaging the Primer Coat.

Touch-up Primer, Intermediate, Finish and Final Finish Coats shall be
applied as specified above for Coatings damaged up to metal surface.

v) Painting of Welded areas / painting of areas exposed after removal of temporary
supports/ Touch-up Painting on damaged areas of Employer’'s Structures, where
inter-connection, Welding/ modification etc. has been carried out by the Bidder.

a) Clean the surface to remove flux spatters and loose rust, loose Coatings in
the adjoining areas of Weld seams by wire brush and emery paper.

b} Painting procedure to be followed as mentioned above for Touch-up Painting
on damaged areas.

vi) Coating for Mild Steel parts in contact with Water
All mild Steel parts coming in contact with water or water vapour shall be hot dip
galvanised. The Minimum Coating of zinc shall be 610 gms/ Sq. M. for galvanised
Structures and shall comply with 1S: 4759 and other relevant Codes. Galvanising
shall be checked and tested in accordance with IS: 2629.

OR

All mild steel parts coming in contact with water or water vapour shall be pointed
with sealed sprayed zinc coating, conforming to BS:5493 (Table -3, part-8) for
very long (20 or more) years of maintenance interval.

vii) Gratings

All gratings shall be blast cleaned to Sa 2 'z finish of Swedish standard SIS-05-
5900 and shall be hot dip galvanised at the rate of 610 gms / Sq.M.

viii) Hand Railings and Ladders

All handrails and ladders shall be galvanised at the rate of 610 gms / Sq.M as per
IS: 4736.

RCC Members (Superstructure)

The following preventive measures are required to be adopted by the bidder as
minimum requirement.

i) For Indoor RCC Members

a) Dense and durable concrete is to be used. Minimum grade of concrete shall
be M25.

b) Water/ cement ratio shall generally be restricted to 0.5. Plasticizer, if required
may be used.
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ii) For Outdoor (or exposed) RCC Members

a) Dense and durable concrete is to be used. Minimum grade of concrete shall
be M25.

b) Water/ cement ratio shall generally be restricted to 0.5. Plasticizer, if required
may be used.

RCC Members (Underground Sub-Soil Condition)

The type of corrosion protection measures for concrete reinforcement steel and
structural steel for under ground structures/ facilities shall be as specified elsewhere
in specification.

Protective measures shall be according to Geotechnical investigation and foundation
system. In addition Water/ cement ratio shall generally be restricted to 0.45.

MISCELLANEOUS SPECIFICATIONS

Two - part polysulphide sealant conforming to IS: 12118 shall be used for sealing of
joints.

Preformed bitumen impregnated fibre board conforming to IS: 1838 shall be used as
joint filler.

Monorails, monorail girders and fixtures shall be provided, wherever required to
facilitate erection/ maintenance of equipment.

In design of all buildings fire safety requirements conforming to IS: 1641 and IS: 1642
shall be followed in addition to TAC requirements. The height of RCC fire protection
wall between transformers shall be as per system requirement.

Wherever possible all floor openings shall be provided with 100mm thick 150 mm
high RCC kerb all around. MS Angles of minimum size 50 x 50 x 6 mm with 8mm dia
- 150mm Long MS lugs @ 150mm ¢ / ¢ shall be provided for edge protection around
all cutouts / openings in floor slabs / walls, edges of drains supporting grating / pre-
cast covers, edges of cable trench supporting pre-cast covers or chequered plates,
edges of manhole supporting covers, arcund periphery of all removable pre-cast
covers and any other place where breakage of corners of concrete is expected.

Grouting of all pockets, blockouts, sleeves and the openings around the embedment,
inserts, bolts etc. and under pinning below the base / sole plate shall be with non -
shrink flowable grout. Grade of grout shall be one grade higher than concrete.
However minimum grade of grout shall be M - 30.

a) All drains inside the building shall have minimum 40mm thick grating covers. In
areas where heavy equipment loads would be coming, precast RCC covers
shall be provided in place of steel grating.

b) Peripheral drains around building shall have perforated precast RCC covers of
minimum 50mm thickness with provision of openable steel grating cover at
about 4.0m interval. In areas where vehicular loads would be coming precast
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RCC covers of suitable thickness without perforations and designed for the
vehicular loading shall be provided.

Anti termite chemical treatment shall be given to all vulnerable areas susceptible to
termite including column pits, wall trenches, foundations of buildings, filling below the
floors etc. as per IS: 6313 and other relevant Indian Standards.

Wherever possible minimum 900 mm high hand railing shall be provided around all
floor/ roof openings, projections/ balconies, platforms, walkways etc. All handrails
and ladder pipes shall be 32 mm nominal bore MS pipes (medium class) conforming
to IS: 1161 and shall be galvanised as per IS: 4736 and IS: 1239. All rungs and
ladders shall also be galvanised. Minimum weight of galvanising shall be 610g/ sg.m.

For RCC stairs, hand railing with 20 mm square M.S. bar balustrades with suitable
M.S. flats and aluminium hand rail shall be provided.

Suitable arrangement for draining out water collected from floor washings, fire
fighting etc. shall be provided for each floor with suitable floor drains.

Duct banks consisting of PVC conduits for cables shall be provided with proper
sealing arrangement consisting of fire retardant sealing compound.

Unless specified all sand filling shall be compacted to minimum 80% of the relative
density and backfilled earth shall be compacted to minimum 90% of the Standard
proctor density at OMC.

However, sub - grade for the roads shall be compacted to minimum 95% of the
Standard Proctor density at Optimum moisture content (OMC).

All buildings shall be provided with peripheral drains by the side of plinth protection
for catering to the rain water from roofs and storm water from adjacent area.

Non - shrink flowable grout shall be used for under - pinning work below base plates.
Nominal thickness of grout shall be 50 mm. Non - shrink cum plasticizer admixture
shall be added in the grout. Crushing strength of the grout shall generally be one
grade higher than that of the base concrete. Minimum grade of grout shall be M-30.

Suitable expansion joints shall be provided in the longitudinal direction wherever
necessary with provision of twin columns.

The building auxiliary services like air conditioning and ventilation systems, fire
protection and detection systems and all other miscellaneous services shall be
designed in accordance with the requirements specified in relevant section or
elsewhere in this Specification.

The building lighting shall be designed in accordance with the requirements of
relevant section.

Plywood formwork shall be used for all concrete works

Water supply line and drainage of buildings shall be connected to the drainage
network
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12.00.00

12.01.00

12.02.00

12.03.00

12.04.00

12.05.00

Design, construction and joints of all the structures shall be as per relevant Indian
Standard Codes unless specified otherwise.

All foundation embedments, inserts, blockouts required for mounting of equipments
and supporting any other facility like pipes etc. shall be provided.

All cable trenches shall be provided with suitable insert plates for fixing support
angles of cable trays.

All internal cable trenches shall have minimum 6mm thick (o / p) chequered plate
covers while external cable trenches shall have pre - cast RCC covers. However, the
portion of the cable trench behind and sides of control panel / MCC shall be provided
with suitable chequered plate covers as directed by the Engineer.

Earthing mat shall be provided around buildings and structures as per specifications /
approved drawings.

Detailed scheme for dewatering shall be prepared before starting of deep excavation
work. 1S: 9758 shall be followed as general guidance for dewatering.

Broad gauge rail (52kg/m minimum) shall be used for rail tracks required for
movement of ICT/Shunt Reactor.

REQUIREMENTS FOR CONCRETE

Structural concrete shall be of design mix complying with the relevant provisions of IS
Codes or any International Code of Practice as approved by the Employer. All
concreting shall be carried out using centralized batching plant, transit mixers and
concrete pumps. Numbers and capacity of batching plant, transit mixers and
concrete pumps to be deployed by the bidder to achieve the required progress of
work shall be specified in the relevant schedules of the bid documents.

Minimum grade of structural concrete shall be M25 as follows conforming to IS: 456:

Blinding concrete below foundations, cable trenches shall be 75mm thick PCC of
minimum grade M-7.5 and under brick foundations minimum 150mm thick PCC of
minimum grade M-10.

Coarse and fine aggregates shall be specially selected to ensure that they are not
susceptible to alkali/ chloride attack or prone to disintegration at high temperatures.
In particular, limestone aggregates shall never be used. The maximum size of coarse
aggregate shall not be larger than 1/8th of narrowest dimension between
reinforcement bars nor more than 20 mm.

Washing and screening of coarse and fine aggregates to remove fines, dirt of other
deleterious materials shall be carried out by approved means if desired by the
Employer.

The maximum water cement ratio by weight shall be 0.45 or 0.50 as specified
elsewhere, including moisture in the aggregates, and slump should be suitably
decided to provide good quality concrete work, as specified elsewhere in the
specification.
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12.09.00

12.10.00

12.11.00

12.12.00

12.13.00

13.00.00

13.01.00

Admixture

Admixtures may be permitted to be used in accordance with relevant IS codes to
modify the rate of hardening or setting, to improve workability or as an aid to control
concrete quality. The Employer reserves the right to direct the Bidder to conduct
laboratory tests or use test data, or other satisfactory reference before granting
approval. The cost of all tests conducted shall be borne by the Bidder. The admixture
shall be used in strict accordance with the manufacturer's directions and/ or as
directed by the Employer. No extra payment will be made to the Bidder on account of
using admixtures.

Removal of air and water at the form surface shall be by vibration and rodding.
Particular attention shall be paid to accurately shape the corners at the openings.

Point of discharge of the concrete in to the forms shall be 1500 mm above the
concrete surface. Concrete shall be deposited in layers of approximately uniform
level not greater than 400 mm deep unless permitted otherwise.

Sampling and testing of concrete shall be carried out as stated elsewhere in
Technical Specification and as per relevant Indian Standard Codes.

Cover to Reinforcement

Unless indicated otherwise the clear concrete cover for reinforcement shall be as per
IS Codes.

The correct cover shall be maintained by cement mortar cubes or other approved
means. Reinforcement for footings/ pile caps, grade beam, and slabs on subgrade
shall be supported on precast concrete cover block as approved by Employer. The
use of pebbles or stones as cover blocks shall not be permitted.

The 28 days crushing strength of cement mortar cubes/ precast concrete cover block
shall be atleast equal to the specified strength of concrete in which the cubes/ blocks
are embedded.

The minimum clear distance between reinforcing bars shall be in accordance with IS:
456 (Latest edition) or as specified elsewhere in this specification.

All lapping of reinforcement bars shall be by lapping as per relevant codal provisions.
Prior approval of the Employer shall be taken for deciding the method of lapping the
reinforcement bars.

MATERIALS
Cement

Ordinary portland cement of Grade 43 conforming to IS : 8112 or fly ash based
portland pozzolana cement conforming to (IS : 1489 Part -1) with minimum 28 days
compressive strength of 43N/mm? shall be used for all concrete construction.
However, in place of fly ash based portland pozzolana cement, OPC mixed with fly
ash can be used. Batching plant shall have facility for mixing fly ash. Fly ash shall
conform to IS 3812 (Part | & Part Il). Percentage of fly ash to be mixed in concrete
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shall be based on trial mix. Mix design shall be done with varying percentage of fly
ash with cement.

Aggregates

a) Coarse aggregate - Coarse aggregate for concrete shall be chemically inert,
hard, strong durable against weathering, of limited porosity and free from
deleterious materials. It shall be properly graded. It shall meet the
requirements of 1S: 383.

b) Sand - Sand shall be hard, durable, clean and free from adherent coatings of
organic matter and clay balls or pellets. Sand, when used as fine aggregate in
concrete shall conform to IS: 383. For plaster, it shall conform to IS: 1542 and
for masonry work to IS: 2116.

Reinforcement Steel

All reinforcement bars shall be TMT (Thermo Mechanically Treated) of grade Fe 500
conforming to IS: 1786 with minimum percentage elongation of 14.5 %.

Mild steel & medium tensile steel bars and hard drawn steel wire shall conform to
grade - 1 of IS: 432 (Part - ). Welded wire fabric shall conform to IS: 1566.

Structural Steel

Structural steel (including embedded steel) shall be straight, sound, free from twists,
cracks, flaw, laminations and all other defects. Structural steel shall be of tested
quality and shall be of Mild steel of Grade ‘A’ upto 20mm thickness and of Grade 'B’
normalised for thickness above 20 mm and shall conform to I1S: 2062. High Strength
low alloy steel (HSLA) conforming to IS: 8500 may also be used in place of Mild
steel. Chequered plate shall conform to IS: 3502 and pipes for hand rail shall
conform to medium grade IS: 1611.

All gratings shall be pressure locked/ electroforged. Minimum thickness of the grating
shall be 40mm. The opening size shall not be more than 30mm x 100mm.The
minimum thickness of the main bearing bar shall be 3mm. All gratings located inside
the building shall be sand blasted and provided with two coats of suitable primer and
two coats of finish paint( black colour ) as per approved painting system. All gratings
located outside the building shall be hot double dip galvanised at the rate of 610 gms
/ Sq. M. Supply of all structural steel shall be in Bidder’s scope.

Bricks

Bricks shall be table moulded/machine made of uniform size, shape and sharp edges
and shall have minimum compressive strength of 75 kg/cm?. Burnt clay fly ash bricks
and fly ash lime bricks shall conform to IS: 13757 and IS: 12894 respectively.
Minimum fly ash content in fly ash based bricks shall be minimum 25%. Common
burnt clay bricks shall conform to I1S: 1077. In case bricks of compressive strength 75
kg/cm? are not available then bidder may also use hollow concrete blocks (minimum
grade M 25) for super structure works and solid concrete blocks (minimum grade M
25) for substructure works.
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14.04.00

15.00.00

16.00.00

Water

Water used for cement concrete, mortar, plaster, grout, washing of coarse aggregate,
soaking of bricks, etc., shall be clean and free from oil, acids, alkalis, organic matters
or other harmful substances in such amounts that may impair the strength or
durability of the structure. Potable water shall generally be considered satisfactory for
all masonry and concrete works, including curing. The Bidder shall carry out
necessary tests in advance to prove the suitability of the water proposed to be used.
When water from the proposed sources is used for making the concrete, the
maximum permissible impurities, development of strength and initial setting time of
concrete shall meet the requirements of IS: 456.

STATUTORY REQUIREMENTS

Bidder shall comply with all the applicable statutory rules pertaining to Factories Act
(as applicable for the state of Bihar), Fire Safety Rules of 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 walkway of minimum 500mm wide
along the crane - girder level on both sides of building/ pump house, comfortable
approach to EOT crane cabin, railing, fire escape, toilets, etc.

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.

GEOTECHNICAL INVESTIGATION & FOUNDATION SYSTEM

Geotechnical Investigation and Foundation system to be adopted for switchyard area
shall be as per the details given in Chapter C1.

For reference codes and standards, refer APPENDIX-I of this Sub-section.

TESTS FOR MATERIAL / WORKMANSHIP

All tests required for various bought out items, materials, quality of workmanship or
any other tests as desired by Project Manager and as specified in technical
specification shall be carried out by the Contractor at his own cost in the presence of
the authorised representative of the Engineer.

The quality assurance check lists are given separately in respective chapters /
sections of this specification. The Contractor shall submit comprehensive Quality
Assurance plan for all materials, equipment, workmanship, services etc. and get it
approved from the Engineer. This shall include setting up a test laboratory at site.
However, such check list shall in no way limit the liability and responsibility of the
Contractor in regard to quality of workmanship as detailed out in the specifications.
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DRAWINGS

The successful Bidder shall first submit the structural design calculations along with
general arrangement drawings for approval. After the approval of the design
calculations by the Owner, detailed construction drawings shall be prepared and
submitted for Owner’s approval along with revised design calculations, if required,
within 15 days. Required number of sets of design calculations, drawings and
documents shall be submitted by the Contractor. All documents including design
calculations shall be prepared in MS office and all drawings shall be drafted using
AutoCAD (Release - 2000 or higher version). During every submission one soft copy
of the document shall also be submitted. When final approval is obtained from the
Employer the Contractor shall submit all the documents in TWO sets of CD ROM (
One + One Back - up ) together with minimum three sets of distribution prints well
documented and page controlled with details of Employer's approval marked
thereon. Approval of drawings / documents shall not relieve the contractor of the
responsibility regarding the adequacy of design and correctness of drawings.

ALTERATION IN SPECIFICATION AND DESIGN

The Project Manager shall have the power to make any alteration and omissions
from, additions to or substitution for, the original specifications, drawings, designs
and instructions that may appear to him to be necessary during the progress of the
work, and the Contractor shall carry out the work in accordance with any instruction
which may be given to him in writing signed by the Project Manager and such
alterations, omissions, additions or substitutions shall not invalidate the contract and
any altered, added or substituted work which the Contractor may be directed to do in
the manner above specified as part of the work shall be carried out by the Contractor
on the same conditions in all respects on which the Contractor agreed to do the
original contract work. The time for completion of work shall be altered in the
proportion that the altered, added or substituted work bears to the original contract
work, and the certificate of the Project Manager shall be conclusive as to such
proportion.

The rates for the altered items of work shall be worked out on the following basis and
necessary alternations in the total amount shall be made on that basis:

(a.) The rates to be reimbursed or recovered shall be taken as same as those given
in CPWD - DSR (latest) for those items for which the rates are available in
CPWD - DSR (latest). However, the premium as officially declared by CPWD’s
official circulars, at the time of carrying out these works, the same shall also be
applicable.

(b.) Rates for the items not covered under CPWD - DSR (latest) shall be derived
from the rates of similar items of CPWD schedule of rates. However, the
premium as officially declared by CPWD on the above DSR rates if existing or
prevalent through CPWD’s official circulars, at the time of carrying out these
works, the same shall be applicable.
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(c)

In the event there is no similar class of work specified in the CPWD - DSR
(latest) the Contractor shall work on a rate for such an item on the basis of the
prevalent market rates for materials / men / machines and submit the same
together with the detailed analysis to the Project Manager with in 7 days. The
Project Manager shall thereafter review the correctness and then conduct
necessary negotiations with the Contractor to arrive at a mutually agreeable
rate. Engineer’'s decision in regard to rates of such items shall be final and

binding on the Contractor.

In case of conflict between this chapter and other Chapters of Technical
Specifications, provisions given in this chapter shall govern.
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APPENDIX-I
1.00.00 CODES AND STANDARDS
1.01.00 All standards, specifications, acts and code of practice referred to herein shall be the
latest editions including all applicable official amendments and revisions.
1.02.00 In case of conflict between this specification and those ( IS standards, codes etc. )
referred to here - in, the former shall prevail.
1.03.00 Some of the relevant Indian standards, Acts and Codes are referred to here below:
(a.) EXCAVATION AND FILLING
IS : 2720 ( Part - II, IV TO VI, XIV, XXI, XX, XXIV, XXVII TO XXIX, XL )
Methods of test for soils - determination for water content efc.
IS : 4701 Code of practice for earth work on canals.
IS : 9758 Guide lines for Dewatering during construction
IS : 10379 Code of practice for field control of moisture and compaction
of soils for embankment and sub - grade.
(b.) PROPERTIES, STORAGE AND HANDLING OF COMMON BUILDING
MATERIALS
IS : 280 Specification for mild steel wire for general engineering
purposes.
IS : 456 Code of practice for plain and reinforced concrete.
IS : 457 Code of practice for general construction of plain &
reinforced concrete for dams & other massive structures.
IS:516 Method of test for strength of concrete.
IS : 650 Specification for standard sand for testing of cement.
IS : 1199 Methods of sampling and analysis of concrete.
IS : 1791 General requirements for batch type concrete mixers.
IS : 1838 Specification for preformed fillers for expansion
(Part-1) joints in concrete pavements and structures ( non - extruding
and resilient type ).
IS : 2438 Specification for roller pan mixer.
IS : 2502 Code of practice for bending and fixing of bars for concrete
reinforcement.
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IS : 2505 General requirements for concrete vibrators, immersion type.

IS : 2506 General requirements for concrete vibrators, screed board
type.

IS : 2514 Specification for concrete vibrating tables.

IS : 2645 Specification for Integral cement water proofing compounds.

IS : 2722 Specification for portable swing weigh batches for concrete. (
single and double bucket type )

IS : 2750 Specification for Steel scaffolding.

IS : 2751 Code of practice for welding of mild steel plain and deformed
bars for reinforced concrete construction.

IS : 3025 Methods of sampling and test waste water.

IS : 3366 Specification for Pan vibrators.

IS : 3370 ( Part | Code of practice for concrete structures for the storage of

to V) liquids.

IS : 3414 Code of practice for design and installation of joints in
buildings.

IS : 3550 Methods of test for routine control for water used in industry.

IS : 3558 Code of practice for use of immersion vibrators for
consolidating concrete.

IS : 4014 ( Parts | Code of practice for steel tubular scaffolding.

&Il

IS : 4326 Code of practice for earthquake resistant design and
construction of buildings.

IS : 4656 Specification for form vibrators for concrete.

IS : 4925 Specification for batching and mixing plant.

IS : 4990 Specification for plywood for concrete shuttering work.

IS : 5256 Code or practice for sealing joints in concrete lining on
canals.

IS : 5525 Recommendations for detailing of reinforcement in
reinforced concrete work.
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IS : 5624 Specification for foundation bolts.
IS : 6461 Glossary of terms relating to cement concrete.
IS : 6494 Code of practice for water proofing of underground water
reservoirs and swimming pools.
IS : 6509 Code of practice for installation of joints in concrete
pavements.
IS : 7861 Code of practice for extreme weather concreting. ( Parts | &
)
IS : 9012 Recommended practice for shot concreting.
IS : 9103 Specification for admixtures for concrete.
IS : 9417 Recommendations for welding cold worked steel bars for
reinforced concrete construction.
IS : 10262 Recommended guidelines for concrete mix design.
IS:11384 Code of practice for composite construction in structural
steel and concrete.
IS: 12118 Specification for two - parts poly sulphide.
IS : 12200 Code of practice for provision of water stops at transverse
contraction joints in masonry and concrete dams.
IS : 13311 Method of non - destructive testing of concrete.
Part - 1 Ultrasonic pulse velocity.
Part - 2 Rebound hammer.
SP:23 Handbook of concrete mixes
SP:24 Explanatory Handbook on IS : 456 - 1978
SP :34 Handbook on concrete reinforcement and detailing.
(c.) CAST-IN-SITU CONCRETE AND ALLIED WORKS
IS : 280 Specification for mild steel wire for general engineering
purposes.
IS : 456 Code of practice for plain and reinforced concrete.
IS : 457 Code of practice for general construction of plain & reinforced
concrete for dams & other massive structures.
IS:516 Method of test for strength of concrete.
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IS : 650 Specification for standard sand for testing of cement.
IS : 1199 Methods of sampling and analysis of concrete.
IS : 1791 General requirements for batch type concrete mixers.
IS : 1838 Specification for preformed fillers for expansion
(Part-1) joints in concrete pavements and structures ( non - extruding
and resilient type ).
IS : 2438 Specification for roller pan mixer.
IS : 2502 Code of practice for bending and fixing of bars for concrete
reinforcement.
IS : 2505 General requirements for concrete vibrators, immersion type.
IS : 2506 General requirements for concrete vibrators, screed board type.
IS :2514 Specification for concrete vibrating tables.
IS : 2645 Specification for Integral cement water proofing compounds.
IS : 2722 Specification for portable swing weigh batches for concrete.
(single and double bucket type )
IS : 2750 Specification for Steel scaffolding.
IS : 2751 Code of practice for welding of mild steel plain and deformed
bars for reinforced concrete construction.
IS : 3025 Methods of sampling and test waste water.
IS : 3366 Specification for Pan vibrators.
IS : 3370 ( Part | Code of practice for concrete structures for the storage of
to IV) liquids.
IS : 3414 Code of practice for design and installation of joints in buildings.
IS : 3550 Methods of test for routine control for water used in industry.
IS : 3558 Code of practice for use of immersion vibrators for
consolidating concrete.
IS : 4014 ( Parts | Code of practice for steel tubular scaffolding.
&Il
IS : 4326 Code of practice for earthquake resistant design and
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construction of buildings.

IS : 4656 Specification for form vibrators for concrete.

IS : 4925 Specification for batching and mixing plant.

IS : 4990 Specification for plywood for concrete shuttering work.

IS : 5256 Code or practice for sealing joints in concrete lining on canals.

IS : 5525 Recommendations for detailing of reinforcement in reinforced
concrete work.

IS : 5624 Specification for foundation bolts.

IS : 6461 Glossary of terms relating to cement concrete.

IS : 6494 Code of practice for water proofing of underground water
reservoirs and swimming pools.

IS : 6509 Code of practice for installation of joints in concrete pavements.

IS : 7861 Code of practice for extreme weather concreting. ( Parts | & 1)

IS : 9012 Recommended practice for shot concreting.

IS : 9103 Specification for admixtures for concrete.

IS : 9417 Recommendations for welding cold worked steel bars for
reinforced concrete construction.

IS : 10262 Recommended guidelines for concrete mix design.

IS : 11384 Code of practice for composite construction in structural steel
and concrete.

IS:12118 Specification for two - parts poly sulphide.

IS : 12200 Code of practice for provision of water stops at transverse
contraction joints in masonry and concrete dams.

IS : 13311 Method of non - destructive testing of concrete.

Part - 1 Ultrasonic pulse velocity.

Part - 2 Rebound hammer.

SP:23 Handbook of concrete mixes

SP:24 Explanatory Handbook on IS : 456 - 1978
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SP : 34 Handbook on concrete reinforcement and detailing.

(d.) PRECAST CONCRETE WORKS

SP:7 National Building Code - Structural design of prefabrication

(PartVI/ Sec.7) and systems building.

IS : 10297 Code of practice for design and construction of floors and
roofs using precast reinforced / prestressed concrete ribbed
or cored slab units.

IS : 10505 Code of practice for construction of floors and roofs using pre
- cast reinforced concrete units.

(e.) MASONRY AND ALLIED WORKS

IS : 1905 Code of Practice for Structural Safety of Buildings - Masonry
walls.

IS : 2212 Code of Practice for Brickwork.

IS : 2250 Code of Practice for Preparation and use of Masonry Mortar.

SP:20 Explanatory hand book on masonry code.

(f) SHEETING WORKS

IS : 277 Galvanised steel sheets ( plain or corrugated ).

IS : 459 Unreinforced corrugated and semi - corrugated asbestos
cement sheets.

IS :513 Cold - rolled carbon steel sheets.

IS : 730 Specification for fixing accessories for corrugated sheet
roofing.

IS : 1626 Specification for Asbestos cement building pipes and pipe
fittings, gutters and gutter fittings and roofing fittings.

IS : 2527 Code of practice for fixing rain water gutters and down pipe
for roof drainage.

IS : 3007 Code of practice for laying of asbestos cement sheets.

IS : 5913 Methods of test for asbestos cement products.

IS :7178 Technical supply conditions for tapping screw.
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IS : 8183 Bonded mineral wool.

IS : 8869 Washers for corrugated sheet roofing.

IS : 12093 Code of practice for laying and fixing of sloped roof covering
using plain and corrugated galvanised steel sheets.

IS : 12866 Plastic translucent sheets made from thermosetting polyester
resin ( glass fibre reinforced ).

IS : 14246 Specification for continuously pre - painted galvanised steel
sheets and coils.

(g.) FABRICATION AND ERECTION OF STRUCTURAL STEEL WORK

IS : 2016 Specification for plain washers.

IS : 814 Specification for covered Electrodes for Metal Arc Welding for
weld steel.

IS : 1852 Specification for Rolling and Cutting Tolerances for Hot rolled
steel products.

IS : 3502 Specifications for chequered plate.

IS : 6911 Specification for stainless steel plate, sheet and strip.

IS : 3757 Specification for high strength structural bolts

IS : 6623 Specification for high strength structural nuts.

IS : 6649 High Tensile friction grip washers.

IS : 800 Code of practice for use of structural steel in general building
construction.

IS:816 Code of practice for use of Metal Arc Welding for General
Construction.

IS : 4000 Code of practice for assembly of structural joints using high
tensile friction grip fasteners.

IS : 9595 Code of procedure of Manual Metal Arc Welding of Mild Steel.

IS : 817 Code of practice for Training and Testing of Metal Arc
Welders.

IS : 1811 Qualifying tests for Metal Arc Welders ( engaged in welding
structures other than pipes ).

IS : 7215 Tolerances for fabrication steel structures.

IS : 12843 Tolerance for erection of structural steel.
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IS : 4353 Recommendations for submerged arc welding of mild steel
and low alloy steels.

SP : 6 ( Part 1 to ISI Hand book for structural Engineers.

7)

IS : 1608 Method of Tensile Testing of Steel products other than
sheets, strip, wire and tube.

IS : 1599 Method of Bend Tests for Steel products other than sheet,
strip, wire and tube

IS : 802(1977) Code of practice for use of Structural Steel inOver head
Transmission Line Towers.

IS : 228 Methods of chemical Analysis of pig iron, cast iron and plain
carbon and low alloy steel.

IS : 2595 Code of Practice for Radio graphic testing.

IS : 1182 Recommended practice for Radiographic Examination of
fusion welded butt joints in steel plates.

IS : 3664 Code of practice for Ultra sonic Testing by pulse echo
method.

IS : 3613 Acceptance tests for wire flux combination for submerged Arc
Welding.

IS : 3658 Code of practice for Liquid penetrant Flaw Detection.

IS : 5334 Code of practice for Magnetic Particle Flaw Detection of
Welds.

(h.) PLASTERING AND ALLIED WORKS

IS : 1635 Code of practice for field slaking of Building lime and
preparation of putty.

IS : 1661 Application of cement and cement lime plaster finishes.

IS : 2333 Plaster - of - paris.

IS : 2402 Code of practice for external rendered finishes.

IS : 2547 Gypsum building plaster.

IS : 3150 Hexagonal wire netting for general purpose.

(i.) WATER SUPPLY, DRAINAGE AND SANITATION

IS : 458 Specification for concrete pipes.

IS : 554 Dimensions for pipe threads, where pressure tight joints are
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made on thread.

IS : 651 Specification for salt glazed stoneware pipes.

IS : 774 Flushing cisterns for water closets and urinals.

IS : 775 Cast iron brackets and supports for wash basins and sinks.

IS :778 Copper alloy gate, globe and check valves for water works
purposes.

IS : 781 Cast copper alloy screw down bib taps and stop valves for
water services.

IS : 782 Caulking lead.

IS : 783 Code of practice for laying of concrete pipes.

IS : 1172 Basic requirements for water supply, drainage and sanitation.

IS : 1230 Cast iron rain water pipes and fittings.

IS : 1239 Mild steel tubes, tubulars and other wrought steel fittings.

IS : 1536 Centrifugally cast ( Spun ) iron pressure pipes for water, gas
and sewage.

IS : 1537 Vertically cast iron pressure pipes for water, gas and sewage.

IS : 1538 Cast iron fittings for pressure pipe for water, gas and sewage.

IS : 1703 Ball valves ( horizontal plunger type ) including float for water
supply purposes.

IS : 1726 Cast iron manhole covers and frames.

IS : 1729 Sand cast iron spigot and socket, soil, water and ventilating
pipes, fittings and accessories.

IS : 1742 Code of practice for building drainage.

IS : 1795 Pillar taps for water supply purposes.

IS : 1879 Malleable cast iron pipe fittings.

IS : 2064 Code of practice for selection, installation and maintenance of
sanitary appliances.

IS : 2065 Code of practice for water supply in building.

IS : 2326 Automatic flushing cisterns for urinals.

IS : 2470 ( Part - | Code of practice for installation of septic tanks.
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&Il

IS : 2501 Copper tubes for general engineering purposes.

IS : 2548 Plastic seat and cover for water - closets.

IS : 2556 ( Part 1 Vitreous sanitary appliances ( vitreous china ).

to 15)

IS : 2963 Non - ferrous waste fittings for wash basins and sinks.

IS : 3114 Code of practice for laying of cast iron pipes.

IS : 3311 Waste plug and its accessories for sinks and wash basins.

IS : 3438 Silvered glass mirrors for general purposes.

IS : 3486 Cast iron spigot and socket drain pipes.

IS : 3589 Electrically welded steel pipes for water, gas and sewage (
200mm to 2000mm nominal diameter ).

IS : 3989 Centrifugally cast ( Spun ) iron spigot and socket soil, waste
and ventilating pipes, fittings and accessories.

IS : 4111 ( Part | Code of practice for ancillary structure in sewerage system.

to IV)

IS : 4127 Code of practice for laying of glazed stone - ware pipes.

IS : 4764 Tolerance limits for sewage effluents discharged into inland -
surface waters.

IS : 4827 Electro plated coating of nickel and chromium on copper and
copper alloys.

IS : 5329 Code of practice for sanitary pipe work above ground for
buildings.

IS : 5382 Rubber sealing rings for gas mains, water mains and sewers.

IS : 5822 Code of practice for laying of welded steel pipes for water
supply.

IS : 5961 Cast iron grating for drainage purpose.

IS : 7740 Code of practice for road gullies.

IS : 8931 Cast copper alloy fancy bib taps and stop valves for water
services.

IS : 8934 Cast copper alloy fancy pillar taps for water services.
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IS : 9762 Polyethylene floats for ball valves.

IS : 10446 Glossary of terms for water supply and sanitation.

IS : 10592 Industrial emergency showers, eye and face fountains and
combination units.

IS : 12592 Specification for precast concrete manhole covers and
frames.

IS : 12701 Rotational moulded polyethylene water storage tanks.

SP:35 Hand book on water supply and drainage.

- Manual on Sewerage and sewage treatment ( Published by
CPH & EEO ) As updated.

(j.) PILING AND FOUNDATION

IS : 1080 Code of practice for design and construction of simple
spread foundations.

IS : 1904 Code of practice for design and construction of foundations
in Soils; General Requirements.

IS : 2950 (Part- 1) Code of practice for designs and construction of Raft
foundation.

IS : 2974 ( Part - | Code of practice for design and construction of machine

TOV) foundations.

IS : 6403 Code of practice for determination of Allowable Bearing
pressure on Shallow foundation.

IS : 8009 Code of practice for calculation of settlement of foundation
subjected to symmetrical vertical loads.

Part - | Shallow foundations.

Part -1l Deep foundations.

IS : 12070 Code of practice for design and construction of shallow
foundations on rocks.

DIN : 4024 Flexible supporting structures for machines with rotating
machines.

VDI : 2056 Criteria for assessing mechanical vibrations of machines.

VDI : 2060 Criteria for assessing rotating imbalances in machines.

(k.) ROADS

IRC:5 Standard specifications and Code of practice for road
bridges, section - | general Features of Design.
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IRC : 14 Recommended practice of 2cm thick bitumen and tar
carpets.

IRC : 16 Specification for priming of base course with bituminous
primers.

IRC: 19 Standard specifications and code of practice for water bound
macadam.

IRC : 21 Standard specifications and Code of practice for road
bridges, section - Il - Cement concrete (plain and
reinforced).

IRC : 37 Guidelines for the Design of flexible pavements.

IRC : 86 Geometric Design standards for urban roads in plains.

IRC : SP:13 Guidelines for the design of small bridges & culverts.

IRC - Publication  Ministry of Surface Transport { Roads Wing ), Specifications
for road and bridge works.

IS:73 Specification for paving bitumen

() Loading

IS : 875 ( Pt. | to Code of practice for design loads other than earthquake ) for

V) buildings and structures.

IS : 1893 Criteria for earthquake resistant design of structures.

IS : 4091 Code of Practice for design and construction of foundation for
transmission line towers & poles.

IRC : 6 Standard specifications & code of practice for road bridges,
Section - Il Loads and stresses.

M.O.T. Deptt. of railways Bridge Rules.

(m.) SAFETY

IS : 3696 ( Part | Safety code for scaffolds and ladders.

&ll)

IS : 3764 Safety code for excavation work.

IS : 4081 Safety code for blasting and related drilling operations.

IS : 4130 Safety code for demolition of buildings.

IS : 5121 Safety code for piling and other deep foundations.
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IS : 5916 Safety code for construction involving use of hot bituminous
materials.
IS : 7205 Safety code for erection on structural steelwork.
IS : 7293 Safety code for working with construction machinery.
IS : 7969 Safety code for handling and storage of building materials
IS : 11769 Guidelines for safe use of products containing asbestos.
Indian Explosives Act. 1940 as updated.
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Clause No. TECHNICAL REQUIREMENTS !%
* The various minimum heighta of the switchyard shall be as given/felow from plinth
level : :
Voltage level | Eqpmt./1¥ level 2%level /| 3"level
132kV 4600mm 10000m -

(Double bus
scheme)

400KV (1% 8000mm 16000mm - -
breaker .
scheme.)

1.01.11 Circuit breakers shall be supplied with netessary interpole cabling, and its cost
shall be included in the cost of equipmeny/

1.01.12 All equipment shall be suitable for hotdine washing.

1.01.13 The Gontractor shall cooperate /in all respects and exchange the necessary
technical data/ drawings with er agencies and Employer's other Contractors
under intimation to Employer tg' ensure proper coordination and completion of work
in time.

1.01.14 .| The sag tension, condudctor spacing, short circuit forces, spacers location,
conductor swing and cledrances shall be carried out in accordance with IEC 60865
to achieve the specified clearances.

1.01.15 All overhead stringing shall be carried out by minimum double tension string
insulator assembjy.

1.01.16

1.01.17
wall hejght shall be 500mm above transformer bushing.

1.01.18 | Gravel filling shall be provided in the switchyard extension area
with broken stone filling which shall consist of two layers. The first layer shail be 75
mm thick base course of 20 mm of normal size and second layer surface course of
40 mm nominal size.

1.01.19 | The pit size of transformer shall be désigned for minimum 1000 mm beyond the
physical dimensions of the transforprer.

1.01.20 | All gantries and towers as reguired are to be provided by the Contractor. For 400kV
& 132kV Switchyard, sbars shall be 4" IPS Al Tube. The equipment
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