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1.1

11.21

1122

2.0

The tender document contains three (3) volumes. The bidder shall meet the requirements

Volume - 1 A . This part contains instructions to bidders for making bids to
BHEL.
Volume - 1B : This part contains general commercial conditions of the

1.2  Volume - TECHNICAL SPECIFICATIONS

Technical requirements are stipulated in Volume Ii which comprises of :

Volume - I B :  Technical speclﬁcatlon including dra\mngs, if any
Volume - {1 B:

. Volume - lli TECHNICAL: SCHEDULES

of all the three volumes.
Volume -| CONDITIONS OF CONTRACT

This consists of four parts as below :

tender and include provision that vendor shall be
responsible for the quality of item supplied by their sub-

, vendors.
Volume-1C : This part contains special conditions of contract. - .
Volume - i D : This part contains commercial conditions for erection and

commissioning site work, as applicable.

[y

Volume - Il A . - :  General Technical Conditions

This volume is sub-divided into following sections:

Section - A : This section outlines the scope of enquiry.

Section - B : This section provides “Project Information®

Section-C : This section indicates technical requirements specific to the
- _ contract, not covered in Section-D.

‘Section - D : This section comprises of technical specifications of

equipments complete with data sheet A, B & C.

Data sheet-A specifies data and other requirements
pertaining to the equipment.

Data sheet- B specuf es data to be filled by the bidder (Data
Sheet B is contained in Volume - 111)

Data sheet - C indicates data documents to be furnished
after the award of contract as per agreed schedule by the
vendor (as applicable). -

This volume contains technical schedules and Data Sheets — B (to be submitted at
contract stage), which are to be duly filled by the bidder and the same shall be fumlshedJ
with the technical bid.

The requirements mentioned in Section C/Data Sheets-A of Section-D shall prevail and
govern in case of conflict between the same and the correspondlng requirements
mentioned in the descnptlve porhon in Section -D. :
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1.01.00

2.00.00
2.01.00

2.02.00

2.03.00
2.04.00

2.05.00

2.06.00

-inspection and testing at manufacturer's and/or his sub-contractors works, proper packing, delivery

SCOPE OF ENQUIRY . 2 SHEET 2 OF 2

SCOPE

This enquiry covers the complete cooling towers including design, manufacture, assembly,

at site, transportation, unloading/handling at site, erection, site painting, commissioning, testing o
Natural draft cooling tower {NDCT) including electrical, C&, civil & structural works, as specified &
as necessary for completeness in all respects and for efficient & trouble free operation for,
BELLARY TPS UNIT-Ill 1X700 MW

The Structural and reinforced Stoeels (fusion bond epoxy coating as per 1513620} for CT are
excluded from Bidder's scope, they shali be free issue by BHEL. Terms and conditions for
free issue items being given along with NIT. ) - ' :
However for Bid evaluation of the Cooling Tower, Bidder's total price shall be determined
after adding cost of Steel as per rates specified else where in Bidder’s total quoted price for

the CT.
Cost of Plling (if any} shall be included by bidder’s in their quoted price.
GENERAL TECHNICAL INSTRUCTIONS

It is not the intent to specify herein all the details of design and manufacture. However, the
equipment shall conform in all respects to high standards of design, engineering and workmanship,
and shall be capable of performing the required duties in a manner acceptable to Engineer/Owner,
who will interpret the meaning of drawing and specifications and shall be entitled to reject any
component, work or material, which in his opinion is not in conformity with the duty requirements.

The omission of specific reference to any component/ accessory necessary for the proper
performance of the equipments shall not relieve the bidder of the responsibility of providing such
facilites to complete the supply/ erection / commissioning etc. of cooling tower and its drives at
quoted prices. . ‘

BHEL's/ owner’s representative shall be given access to the shop in which the equipments are,
being manufactured or tested and all test records shall be made available to him.

The equipments covered under this specification shall not be dispatched unless the same have
been finally inspected, accepted and shipping release issued by BHEL.

In case of any deviation from this technical specification (Vol. IIB) and General Technical
Conditions (Vol. !1IC), the same shall be indicated in the schedule of deviations. In the absence of
duly filled schedules it will be assumed that the bid strictly conforms to the specification.

Un priced copy of the price bid shall be fumished along with the technical bid.
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KARNATAKA POWER CORPORATION LIKITED SECTON: B

b+ - - il - e
:

KRCLBTPEOVEPC
1.0 Ownier
! . 20 Projsct Tile . . 1xT00 MW Bellary Therma! PMSmion
R ) Unit No3J, Stage-3
30 Location . : Kudauni Village
: Beflary Dist
KamataKka stats INDIA
40  \Latitude and Longitude : 15°11" 58" N Lattude '
° 76° 43 23" E Longitude
. gg £levation above mazan sea level 1 AT8 meters
{a) Temperalure ,
i
Meaan of daily maximum ;425" G (inthe monath of April)
temperature . :
Meen of daily minimum : 185°C {in the month of Dec }
tamperature
il Moqthly bosty '
’ Mean of daily maximum . 3T5°C
Maan of daify minimum ;. 185°C
i Highest tamperature ;. 425°C
recorded
v Lowest temparaiure 1. 148°C
v recorded :
(b) Relative Humidity '
(c) Bainfall . s
Annual avarage rain H 492tos46mmmsto(whichoccusdmm
: Augus! to October
] YIIDQM )
Annual maan wind 1 84kmihr
) speed
il Ma:lmunmunuind 3 19km /e in the month of July.
80 WindLoad
(a) Basicwmdapuddasmlaecasgmnmﬁg1ofmmde
(b) Factor K1 shafl be taken 83 1.06
{c) Tmnmmuzmmvmwmmmkz
{d} ~Fector K3 ghall be taken as 1.0
9.0  Wind Loading for Stack . ’
{a)  For wind pressure as perclausa 8.0 above
. {b) For RC stacks as per I5: 4998
10.0 Seam:cdam(aapalStmmmw)
(a) Zene + :Zone I’
(b} Imporiance factor (1) zjlofeiecmsleqmpmmtstum
110 Auxiliary power supgly ' Auxliary” “dlettrical  equipment to  be
: suppliad against this specification shail be
suilable for operation on the followng
supply system,
010
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R KARNATAXA POWER CORPORATION LIMITED SECTION: &
L. - BELLARY TPS.AINIT-) OF 700 My - VOLUMEL
TTLE : : SHEET 20F 1
ﬁ PROJECT INFORMATION
(a) Far molors rated above 175 + 11000V, 3 phase, 3 wire, 50Hz medium
kW earthed AC
. 3300V, 3 phate, 3 vire, S0HZ medium
) earthad AC
{b)  For molor control centre 1 415V, 3 phase, 3 wire solidly earthed AC
(c) For motor reted 175 kW and : 415, 3 phase, 7 wire solidly sarthad AC
below -
{d) DC.motor starters, DC : 220V BC, 2 wire, unearthed DC
golencids, DC efanm, control :
ang protectons
{e} AC conirol & proteciive devices  : 110V1m S0Hz, 2 wire AC supply.
The single-phase 110V AC supply sha be
’ darived by Contractor by providing
41SVAI0V  contrel  lransformers  of
adequate rating with MCCB MCE on both
tha and sides.
. ()  Uninterrupted power supply + 110 V., 1 phase, 50Hz, 2 wire AC supply
from UPS systen for IBC (inchuding
Indicator recorders) and UCMS
1g} AC solenoids, 240V 1 phase, 2 wire, 50Hz AC system
indicators/recorders, space with effectively aarthed neutral. The power
hautars {for motors rated supply she? be derived by Contmactor by
30KW and above) ) providing 415V/ 240V transformer of
adequate rating mucca-ma on
8|
(M  Winding heating of motors 24 V 1 phase, 50Hz, AC with one point
below 30kW earthed. This shal be derved by
Contractor by providing 415V 3 phase, 3
wire, AC supply through an adequately
' dlap-down transfomer of
rsting with MCCB / MCB on
primary/secondary sides.
() Solidstatecontrols (inchding : 24 V DC, 2 wire, supply from Battery
solenoid valves) chargers for instrumentation system only.
e ()  Lighting fixtures 1 240V, 1 phase, 2 wire, 50Hz systam.
_ {Kk} Lighting fidures and space 1 240V, 1phase, ZMm.SDstystem
heaters in paneis
0  Constnction :415V3p|m04nm50HzACupply
wllhmwuleadsoﬁcnywﬂved .
{m} Tha above voitages may vary .
as follows:

mdavmdwlmmmfwmﬂmmomﬂmmrmmwd

wlmewﬂhmmyhmwdmmmnwdmgehﬁwpeﬂomw

i. ACsupply . Voltage varation £10% Frequency
variationt 5%
mumdvdum&m:emyvadaﬂont

. DC supply :Vouagevartaﬂonﬂw-

B, -20%

o
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~ CLARIFIED WATER ANALYSIS FOR 1 X700 MW BELLARY TPS, UNIT-1i

1. Turbidity : <20NTU
218 <20 PPM
3.pH : 7.51tc85 .
4. Color ' ’ ‘: Colorless

5. Residual chlorine : <0.5 PPM

Note : Rest of the parameters for clarified water shall be as per raw water analysis.



KARNATAKA POWER CORPORATION LIMITED SECTION: D1.
. P BELLARY TPS, UNIT-3 OF 700 MW YOLUMEND |
ﬁ WATER SYSTEMS [Page 23, OF 69
1 T
Annexure-1
THE DESIGN RAW WATER QUALITY PARAMTERS ARE AS INDICATED IN
CONTRACT DOCUMENT
’ Water Quality
8LNo Description Unit Considered for
: dosign
‘Physical Parameters

1 pH 7.5-8.5

2 [Temperature Deg.C 30

3 [Conductivity mic.mhos/cm 1980

4 [Total Suspended Sofids mg/l 10-15

5 [Total Dissohvad Sollds mg/l 1500 (max)

6 [rurbidity NTU 15
'7___Dil&grease mgh Nil

Chemical Parameters
8 [CalciumasCa mg/l §0.0
_ 9 Magnesium as Mg mght 400

10 Bodium asNa mgil 347

11 Potasshum mgt 6.1

12 ron - Total (Fe) mg/l 1.0

13 Alkalinity-m as CaCO3 mgfl -550.0

14 |Alkalinity-p as CaCO3 manl 50.0

16 Bicarbonate as HCO3 mgfl 671 .-

16 [Carbonate as CO3 mg/l 10
17__[Sulphate as S04 mgit_ 240 -
18 [ChiorideasCl - mgll © 307

19 [Silica reactive as SIO2 mgit 320

20 0D mgft 80.0

21 Colloidal sliiica ngll 3to 18

22 Dissolved oxygen mg/l 52

ladditional Parameters : .

23 _poD mg/l 82

24 |TOC moil 124

25 | Nitrate mghl . 19.0

26 | Ammonia mg/l Ni

fo

364

i
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KARNATAKA POWER CORPORATION LIMITED
BELLARY TPS, UNIT-3 OF 700 MW

SECTION: Di.

VOLUMES

WATER SYSTEMS

Page 24 OF &9
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Description n

Water Quality
Consldered for
design

Total Silica

2210 46

Zing

0.37

Nicks!

<0.005

Chromium Total

0009

Barium

Nil

Bromide

Nil

Fluoride

0.9

Hyd@_ganSu.dphlde !

Nil

Manganese

0.18

Strontium

Nit

A{nnméal Nitrogen

<0.1

& 9-'3'818’. 2*8]8 Qleie|Bix

dEggReeREdee

Phosphate

fto2

Bactarialogical Parameters

Coliforms (e colf) Cfuml

Feaccal Collfrms Cfu/100m!

Total Viable Count at 48 bs |  Cfw/100mi

ok
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TITLE: SPEC. NO.: PE-TS-367-165-N001
.TECHNICAL SPECIFICATION VOLUME: liIB .
~ COOLING TOWERS SECTION: C M

REV.NO. 0  DATE 09.05.11

SPECIFIC TECHNICAL REQUIREMENTS [SHEET 1 OF 1

SECTION - C

SPECIFIC TECHNICAL REQUIREMENTS

SECTION C1 - Specific Technical Requirements (Mech.)
SECTION C2 - Specific Technical Requirements (Electrical)
SECTION C3 - Specific Technical Requirements (Civil)

I
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TITLE: -
' TECHNICAL,SPECIFICATION VOLUME: _liIB

_SPEC. NO.: PE-TS-367-165-N001

COOLING TOWERS , SECTION: C1

.REV.NO. 0 DATE : 09.05.11

SPECIFIC TECHNICAL REQUIREMENTS [SHEET 1 OF 1

"SECTION-C1

SPECIFIC TECHNICAL REQUIREMENTS (MECHANICAL)

'3
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SPEC. NO.: PE-TS-367-165-N001
TECHNICAL SPECIFICATION VOLUME: 1B
COOLING TOWER - SECTION: _C1
BELLARY TPS, UNITIl (1 X 700 MW) REV.NO. 0 DATE 09.05.11
SPECIFIC TECHNICAL REQUIREMENTS [SHEET 1 OF 10

TITLE:

2.00.00

2.01.00
2.01.01

. from bidder’s scope. These shall be free issue items. }

The équipment and works to be provided under this spebiﬁcation shall be as detailed below and as

" a) Incoming hot water piping, including vertical run, supported on cooling tower, Butterfly valves on

INTENT OF SPECIFICATION:

This specification is intended to cover the design, manufacture, inspection/ testing at manufacturer’s
works, delivery at site properly packed for transportation, unloading/ handling and storage at site,
erection including civil works/ testing/ commissioning at site and performance testing of Natural draft
type cooling tower for Bellary TPS Unit-Ill (1 X 700 MW) including complete Electrical, Cé&l and

Civil Works as specified and as necessary.

The Structurat and reinforced steel required for complete civil works of Cooling Tower are excluded;

The Natural draft type Cooling Tower covered under this specification is as under.
a) Bellary Thermal Power Station, Unit-ll (1 X 700 MW) - 1 (One) No Cooling Tower .
The performance paraieters and other particulars of Cooling Tower is detailed in Data Sheet-A.

SCOPE OF EQUIPMENTS & WORKS UNDER THIS.‘SPECIFICATION:

indicated in relevant portion of enclosed documents.

The items not specifically mentioned but deemed nhecessary to make the cooling tower
complete In all respects, as self-contained package for reliable and efficient operation shall|
also be deemed to have been included in the scope of the bidder. .

The scope of supply/ works including civil works as complete tumkey package includes complete
civil works between the terminal points which are stated or unstated but required as per the system
requirements except for items specifically mentioned in exclusion list of works. Scope of works
includes preparation of design and drawings, obtaining necessary approvals, materials, execution
as per codes, specification, best Engineering practices and to the satisfaction of BHEL/ Owner for
all mechanical, architectural, civil structural, buiding electrification, etc. BHEL will not bear any
liability for any extra work, which might not have been perceived by the bidder but functionally
required. The cost of such work will be entirely borne by the bidder.

‘Bidder shall visit and apprise himself fully with existing site conditions including sol! condition,
rainfall data, availability of all construction materials including backfill, graded material etc. and other
aspects for construction of plant, building structures etc. No extra claim whatsoever on any account
shall be entertained by BHEL. K

The bidder shall furnish list of items/ services not included in his scope, othenMéé‘ the complete
package shall be deemed to be in bidder’s scope & Purchaser's interpretation in this regard shal be
final & binding on the bidder. o

The brief scope of supply, services & works for Cooling Tower, complete with hot water distribution
system, cold water basin and outlet channels, studge pit, stair case from ground level to deck and
all other equipments and accessories as mentioned herein after. It is not the intent to list ali details
herein; scope of supply listed is in brief. . :

Each (:ooilng Towaer shall be complete with following:

Scope (Mecﬁanical):

hot water risers. Terminal point for hot water pipe shall be as marked in the tender drawing
enclosed at Annexure 1 & 2 to Data Sheet - A. Welding at terminal point shall be in bidder's
scope. Bidder shall also supply a pressure gauge at the terminal point. Any reducer/ expander]
required at the terminal point shall also be in the bidder’s scope. :

"
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TITLE: SPEC. NO.: PE-TS-367-165-N001
TECHNICAL SPECIFICATION VOLUME: 1IB -
COOLING TOWER SECTION: C1

BELLARY TPS, UNIT-Ili (1 X700 MW) - |REV.NO. 0 DATE 09.05.11
SPECIFIC TECHNICAL REQUIREMENTS |SHEET 2 OF 10

2.01.02

1 2.01.03

2.01.04

b)

¢

d)

€)

9)

h)

0.

Scope (C8):

a)

b)
c)

d)

Scope (Electrical):

a)
b)

c)

Scope (Civil):

a)

" water shall be coated with corrosion resistant coating system as approved. The surfaces that

Inlet louvers, tower fils & fill supports, drifts eliminators, including all supporting structures,
fastening arrangements & accessories. '

Screens, along with guides émbedded in concrete shall be provided at the outlet of cold water,
channel. : '

Stop log ga.ltes and guides' embedded in concrete at the outlet of cold water channel.
Manual chain pulley hoist, complete with chains and hooks, for lifting of the screens & gates..

Valves in studge pits complete with extension spindle & pedestal type manual operator. Thel
pipe spools shall be embedded in the wall through which extension spindle will be protruding.

"Pipe spools to be embedded in sludge pit walls and terminated with flanged end at suitable
distance from outer face of respective wall.

Water Distribution system consisting of troughs/ Pipes. Hangers & pipe supports & anchoring
arrangement for all piping coming under the scope of supply.

Two (2) Nos. (1+1) sludge pumps (submersible type) complete with electric motors, non-retumn
vaive, isolation valve, piping supports, hangers etc. for cold-water basin drainage. The bidder,
shall terminate pump discharge pipe work at a distance of 25 M from sludge pit.

Counter flanges, bolts, nuts & gaskets for all piping connections in the scope of bidders and)|
also at terminals. L

Removable type Pitot tube at each r;ot water inlet-piping header to measure the flow (dun‘ngl ,
performance guarantee test only). The Pitot tube shall be left with customer after the completion
of the test. )

One no Pressure gauge and one no temperature gauge at Hot water pipe header at TP
One no of Anemometer for meaéurement of wind velocity

One no of Psychrometer.

Complete electrical 'edl'.lip'ments as per specification/ details indicated in Section C2 & D2 shall
be in bidders' scope. S

The scope of po;aver & control cables & speciat cables shall be as per Annexure-1 of section C-2
{electrical). . .

Base plate, foundation blates. anchor bolts, sleeves, inserts in concrete work for electrical and
mechanical equipments & accessories. .

Complete civil works as detailed in Section ~ C3 including excavation, shoring, dewatering,
strutting, backfilling around underground structures and piinth filling, concrete work including
reinforcement, shuttering, sand filling, disposal of surplus soil outside plant boundary sidewalls,
formwork including automatic climb form, laser beam survey instruments, fabrication,
galvanizing and erection of steel structures and inserts, finishing anchor bolts, RCC sump/duct,
faying and testing of hot water pipe line, water proofing, providing PVC water stops and joint
fillers, drainage and other ancillary items connected with cooling towers, all faces of concrete
structures. All faces of concrete structures and steel structures coming directly in contact with

\g
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TITLE: SPEC. NO.; PE-TS-367-165-N001
TECHNICAL SPECIFICATION VOLUME: 1iB .
COOLING TOWER SECTION: €1 °

BELLARY TPS, UNIT-iI (1 X 700 MW) REV.NO. 0  DATE _09.05.11
SPECIFIC TECHNICAL REQUIREMENTS [SHEET 3 OF 10

Note : Minimum grade of concrete for various RCC structure components shall be M30.

2.01.05

3.00.00

4.00.00

5.00.00

5.01.00

b) Supply & application of final painting at site.

would include are inner face of hyperbolic shell, raker column faces, inner faces of cold water|
basin, fill support structures, hot water distribution ducts & channels, cold water channel etc.

The scope of this work shall consist of , but not limited to, the design and construction off
reinforced concrete double curvature hyperbolic shell, ring beams, foundations (including Piling,
if required), cold water basins with partition walls, hot water ducts, drain sumps, extemal drain
chamber with associated pipe work, cold water channels with stop log gate up to the terminal
point as specified elsewhere, hoists and monorails, primary and secondary hot water,
distribution troughs, fill support system including columns and beams, drift efiminators, testing of]
cold water basin for water tightness, external stairs, sludge pit for each basin section, all other|
staircases/ladders as required, doors and their frames, walkways, platforms, steel fitting, fixture,
inserts, including fabrication, hand railing, providing protective measures in concrete and steel
materials against effect of water and other chemicals on the completed structure etc.

The following are also included in bidder's scope:
a) One set of special tools & tackles required for maintenance of equipments & accessories in the
cooling towers.

b) Various drawings, datasheets, calculations, test reports/ certificates, operation & maintenance
manuals including “As built drawings” etc. as specified & as necessary.

c) Supply of first fill of lubricants for all equipments under this package including second fill/
replenishments as necessary during & after commissioning till handing over of the plant.

d) Supply of commi'ss'ioning spares on as required basis.

e) Scope of services shall include but not limited to erection/ testing/ commissioning/ trial run/
performance testing & handing over of cooling towers. Transportation of equipments, material to|
site, local clearance, storage at site etc. & supply of all labor including supervision personnel,
materials, erection tools & tackles etc. as necessary for expeditious execution of works etc. are|
also included in bidder's scope. It shall be the responsibility of the bidder to arrange all T & P
required for the execution of complete job including erection & civil works.

f) Recommended spares for.3 years operation — bidder to furnish list with item wised prices.
These prices not to be included in the base price but to be furnished separately.

Equipment & Services to be provided by Purchaser:

a. Supply and erection of incoming hot water piping up to bidder’s terminal point.

b. Supply & erection of sludge discharge piping beyond the bidder's terminal point, if applicable.
¢. Cold-water outlet channels for cooling tower beyond the bidder's terminal point.

d.- For Electrical and Civil works refer Sections C2/ D2 & C3 respectively enclosed herein.

The cooling tower shall comply with standard technical specifications of cooling towers enclosed in|
section -'D’ & dafa'sheet- A. In the event of any conflict between Section -'D’ / data sheet-A’ &
section ‘'C’, the latter shall prevail. )

Thermal Design of Cooling Towers:

The thermal design of cooling towers shall fulfill following design criteria.

-

Sensible heat .of evaporated water shall be, taken into account for caiculating the air flow|
requirement, as per the following equation.

GH = LOTHEVT)

\6
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TITLE: . SPEC. NO.: PE-TS-367-165-N001
TECHNIC AL SPECIFICATION VOLUME: 1iB
‘ ING TOWER SECTION: C1

BELLARY TPS, UNIT-lli (1 X 700 MW) REV.NO. 0 DATE 09.05.11
SPECIFIC TECHNICAL REQUIREMENTS |SHEET 4 OF 10

5.02.00

5.03.00

5.04.00

| 5.05.00

5.06.00

5.07.00

“for;

L = Water fiow rate in Kg/hr.
Ty = Water inlet temperature to the tower in Deg.C
T, = Water outlet temperature to the tower in Deg.C
" EV = Evaporation loss in Kg/hr. at RH (as specified in Data Sheet-A)
G = Air flow rate in Kg/hr.
H = Change in enthalpy of air in Keallkg. .

For the specified design conditions of water rate, range, approach, wet bulb and dry bulb
temperatures Bidder shall calcutate and fumnish the duty coefficient "D". A nomogram indicating the
ratio of water rate and duty coefficient, recooled water temperature and other thermal conditions
specified shall be fumished with the bid. The nomogram shall cover the entire operating range and
shall extend up to a wet bulb temperature of as specified in Data Sheet-A. ,

Along with the thermal design calculations as specified above, bidder has to submit the calculations

Total height of Natural Draft Cocling Tower
Basin sizing

Height of the hot water distribution header
Drift Eliminator sizing

Inlet Lotver Sizing

Sludge pit sizing

Based on the duty co-efficient and performance characteristics of the fill the bidder shall furnish an
equation expressing the relatlonship between the plan area of packlng and the square root of tower
height.

Bidder shall fumish performance characteristic curves for following variations in design
parameters.15%, 25%, 60%, 70%, 80%, 90%, 100%.

Bidder shall also clearly identify various “Guaranteed Zones"® as per the requirement of code.

Bidder may note the calculations specified above must be enclosed with the offer without which bids} -
run the risk of rejection. In case these calculations are based on the coflaborator's design then
these calculations should be duly vetted by his coliaborator. The bidder shall show, explain and
prove the validity of the basis, procedures and methods used in these calculations.

The towar configuration shall be such that it shall offer minimum restriction to eir flow.

The Cooling Tower Thermal design calculations shall be got vetted and approved by bidder from
any of the IIT's (Indian Institutes of Technology) in the event of order along with the related CT

drawings for fill arrangements etc. and charges for same shall be included in the bidder’s base price
itself.

The Purchaser/ Customer however also reserve the rights to check the detailed calculations in the|
event of order and their interpretation shall be final in the event of any confict.

The total CW Pumping head (MWC) within bidder's terminal pomts shall not exceed the respective
maximum limits specified in Data Sheets A,

The CW pumiping head specified limit is mcluswe of static head plus frictional losses including 10%
margin on frictional losses.

No technical advantage shall be given to any bidder for total CW pumping head (MWC) offered less
than above maximum limits.

edosoebe
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| TITLE: - ' SPEC. NO.: PE-TS-367-165-N001
TECHNICAL SPECIFICATION VOLUME: lIB ‘
COOLING TOWER - | SECTION: C1

B_ELLARY TPS, UNIT-IIl {1 X 700 MW) REV.NO. 0 DATE  09.05.11
SPECIFIC TECHNICAL REQUIREMENTS |SHEET § OF 10

LA AKX 4 B K B K 4 JA

6.00.00.

6.01.00

6.02.00

: chtion. D. :

b} Ozonation to contro! biclogical/ algae growth is envisaged in purchaser’s scope. -

6.03.00

6.04.00
6.05.00

6.06.00
6.07.00
6.08.00

6.09.00
6.10.00

6.11.00

6.1200

6.13.00

. b) Piping from 65 Nb Upto 150 Nb shall be SS conforming to ASTM A-312- Gr.316 Sch 108

6.14.00

. permissibie plan dimensions indicated in Data Sheet A.

In the event of total CW pump head (MWC) offered being more than above maximum limits, the
bids will be summarily rejected.

The bidder's Cooling Tower thermal design shall take care of above aspects including maximum

Spéciﬁc Requirements

In addition to the salient technical requirements s'tipulated in Section “D”, the bidder may note
specific requirements detailed herein for design of the cooling towers. :

No wood/ timberwork shall bé used in any component of the cooling tower.

The quality of water in CW sump shall be clarified water with analysis as given in data sheet-A off

a) The COC in CW System shall be ‘5.

The location, orientation, wind rose, scope demarcation, water levels etc. for the cooling tower shall
be as per the sketch enclosed at Annexure - 1 & 2. ‘

Fills shall be PVC Film fills in easily removable sections.

PVC Driﬁ' eliminator blades shall be of three-pass full wave type supported on concrete framework
& shall limit the drift losses to a value not greater than 0.05 % of the design water circulation rate.

All parts subjected to periodical maintenance & inspection such as Inlet louvers (if applicable), fills,
drift eliminators etc. shall be readily accessible.

Access doors shall be provided for entry into cooling water distribution level. The doors shall have
easily operable shutter of leak procf design & shzll be of MS construction with 2 coats of red oxide
zinc chromate primer

Two R.C.C. staircase for approach to hot water distribution level. .

Two extemal cage ladders for approach to top of cooling tower from ground level.

Access platforms and walkways with handrails for inspection and maintenance .of hot water
distribution system, )

All steel parts in direct contact with water or humid air shall be of SS 304. All other steel parts not in
direct contact with water/ humid air shall be galvanized steel. No hardware shall be of Cu or Cu
based alloys. Material of construction shall be as indicated in Datasheet *A". Wherever the material
of construction for any component is not given, same shall be suitable for the intended service &
shall be subject to purchaser’s approval during detailed engineering stage in the event of order.

The sizing of the hot water dish'ibutibn system shall be done by limiting the velocity through the
pipes to a2 maximum of 2 m/sec.,

a) Piping for sizes above 150 Nb Carbon steel plates to IS 2062, rolled and welded as per 1S 3589
with PU coating (polyurethane) internally with minimum 2 mm DFT as per AWWA-C-222.

¢) Piping Upto 50 Nb shall be SS conforming to ASTM A-312- Gr.316 Sch 40S.

The buried piping in bidders scope shall be stee! pipe. Welding of pipe header with Purchaser’s pipe| .
at terminal point shall be in bidder’s scope. The thrust block etc. shall also be in bidders scope.

Provision of at least 2 nos. welding sockets at water distribution level shall aiso be in bidders scope.

18
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TLE: — 1 SPEC. NO.. PE-T5-367-165-N001
, TECHNICAL SPECIFICATION VOLUME: 1IB :
COOLING TOWER SECTION: C4

BELLARY TPS, UNIT-li (1 X 700 MW) REV.NO. 0 DATE  09.05.11

~i

6.17.00

6.18.00

7.00.00
8.00.00
8.01.00

8.02.00

8.03.00

8.03.01

8.03.02

8.03.03

" Scope:

. Test shall be conducted jointfy by CTI approved testing agency of the bidder, BHEL and

SPECIFIC TECHNICAL. REQUIREMENTS |SHEET 6 OF 10

Manually operated B.F. valves shall be provided in hot water distribution riser.

The cold-water basin of cooling tower shall be provided with a partition wall to facilitate isolation of
each half of CW basin whenever required through isolating gates viz. minimum two nos. gates shallll
be provided for each cooling tower. CT basin shall be provided with adequate slope {Min slope o

1:150) towards the sludge sump for drainage purpose.

Under each valve, flange joint & such other items prone to gtand/ joint leakage, suitable trays/|
channels shall be provided so that any leakage water does not spread on the surroundings. This is
aiso applicable for any air release valve that has to be mounted on hot water riser top. Erection ofI
such air release valves has also to be done by the bidder.

Bidder to note that all sub vendors shall bé subject to BHEL/ Customer approval in the event of]
order. . :

Deleted
'PERFORMANCE TESTING AT SITE

To ascertain the fuffillment of guarantees after completion of erection and commissioning of the
cooling tower, contractor shall carry out performance test at site in presence of employer /
purchaser through CT1 approved testing agency. Under no circumstances, the bidder himself will
conduct the test even if approved by CTI. The testing agency shall be independent from the bidder.

Cooling Tower testing during single visit of CTl approved testing agency is envisaged.
Codes:

The following codes and standards shall be applicable for conducting test unfess otherwise modified

or supplemented by the enclosed procedure and mutyally agreed to between Owner, BHEL and
bidder. _

a) Code ATC-105: Acceptance test code for water cooling towers. (latest Version).
b) BS-4485 : Specification for Water Cooling Tower.

c) BS-1042: Methods for the measurement of fluid flow in pipes. .

d) BS-3435 : Measurement of electrical power and energy in acceptance testing.
€) ASME 19.5 : Supplements on instruments and apparatus.

Conquctance of tests:

Performance testing of cooling tower shall be done to demonstrate the guaranteed cooling water
temperature at rated duty point. The cold-water temperature as specified in the specification shall
be guaranteed by the bidder for.the design conditions of CW flow, range, ambient WBT as specified

The bidder shall submit cooling tower performance test procedure as per ATC 105 in consultation

with CTl approved testing agency for approval & conduct the test as per the approved procedure, in
the event of order.

The bidder shail be given permission to inspect the Cooling Tower in advance and ready it for the
fest. '

Owner for all the cooling towers. All the representatives shall jointly record data of test.

i.  The responsibility for conducting the test will be with the bidder.
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TITLE: SPEC. NO.: PE-TS-367-165-N001

TECHNICAL SPECIFICATION VOLUME: B :
COOLING TOWER . SECTION: C1 J

" BELLARY TPS, UNITHIl (1 X 700 MW) REV.NO. © DATE _ 09.05.11
SPECIFIC TECHNICAL REQUIREMENTS |SHEET 7 OF 10

FrYXEXK KX R

8.03.04

8.03.05

8.03.06 .

8.031.07

9.00.00

10.00.00

11.00.00

" Performance test shall be carried out based on ambient WBT. The performance curves of the

_ additional testing shall be bome by the Bidder. The chance for repeat testing will be given only once

" or stated/ implied deviations in the offer shall not be acceptable and binding on the

PERFORMANCE GUARANTEES AND LIQUIDATED DAMAGES

~a) Performance testing of cooling tower shall be done to demonstrate the guaranteed cooling

i. All test instruments required' for the PG test will be provided by CTi approved testing
agency / or the instruments provided by contractor if the same meets the stipulations off

the CTI testing agency and acceptable to testing agency

i Calibration of instruments to be used In the test shall be caried out by an approved
independent agency. Calibration of instruments should be carried out previous to, but not more
than six months before the test. The calibration certificate of the instruments should be valid for

the period of test.

iv List of instruments to be arranged by the bidder along with the calibration certificates of the
instruments to be used and psychometric charts and tables should be submitted to CTI/ owner

for approval.

-

PG test shall be carried out by the bidder after completion of trial operation of the cooling tower and
at a time when the atmospheric conditions are within limits of deviation from the design conditions
as specified in this section preferably in the period from May to September.

towers showing variation in performance with change in ambient wet bulb temperature, cooling
range, relative humidity water loading of the tower etc, required to ascertain the petformance of the
tower shall be furnished along with the bid. Performance curves applicable to 90%, 100% and 110%
of the design water flow rate shall be furnished. Each set shall consist of three or more cooling
range curves and at least four relative humidity curves, arranged to show the effects of wet bulb
temperature, relative humidity and cooling range on outlet water temperature. The range curves
shall be presented in uniform increments of 0.5 deg. C, with sufficient scope to cover approximately
+ 20% of design range. The relative humidity curves shall be presented for spaced increments to
cover the extent of expected conditions such as 5%, 20%, 40%, 60% and 100% relative humidity.
The design conditions shall be indicated on the set applicable to design water flow rate. The dry|
bulb temperature associated with the wet bulb on each fixed relative humidity graph shall be
included. The curves shall fully cover (but not necessarily be limited to) the range of variations
specified. All performance curves shall be based on ambient wet bulb temperature.

The guaranteed performance of the equipments shall be demonstrated by the bidder after
evaluating the P.G. test should the result of the test deviate from the guaranteed values the bidder
shall be given an opportunity to modify the equipment as required to enable it to meet the
guarantees. In such cases the PG test shall be repeated within one month from the date on whichl
the equipment is ready for retest and cost of modification, including labour, materials and cost of]

during the contract period . All the modifications carried out by the bidder in the Cooling Tower to
meet the contractual requirements shall be carried out free of cost to the Owner in other towers (if
applicable for the package). ' .

in case the test cold water temperature as determined from the PG fest is higher than the|
predicated value (based on the performance curves). Owner reserves the right to reject/ accept the
tower after assessing the liquidated damages as specified.

The makes of all the equipments under this specification shall be subject to purchaser’s approval in
the event of order. ‘ .

It is mandatory for the bidder's to furnish along with the bid the deviations if any, whether major orJ
minor in the ‘Schedule of Deviations’ only. In the absence of the deviations listed in the ‘Schedule
of Deviations’, the offer shall be deemed to be in full conformity with the specification not
withstanding anything else stated elsewhere in the offer, data sheets etc. The hidden deviations

purchaser.

water temperature at -ratr_.'d duty point. The cold-water temperature as specified in the

o).
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ot TITLE: SPEC. NO.”PE-TS-367-165-N001
| TECHNICAL SPECIFICATION VOLUME: lIB : i
': COOLING TOWER SECTION: €1

SPECIFIC TECHNICAL REQUIREMENTS [SHEET 8 OF 10

BELLARY TPS, UNIT-H (1 X 700 MW) REV.NO. 0 DATE 09.05.11

12.00.00

. specification shall be guaranteed by bidder for the design conditions of CW flow, range,

b)

<

)

INSPECTION AND TESTING:

Purchaser/ Customer or their authorized representatives shall have the right to inspect at any stageJ
of manufacture & construction, all materials, components & workmanship & testing of material. The
bidder shall provide all facilities for inspection & testing without any extra cost to the purchaser/|
Consuitant. .

_ complete package.

ambient WBT as specified.

In case the test cold-water temperature as determined from the PG test is higher than the
predicted value (based on the performance curves). Owner reserves the right to reject the
tower. In the event of its acceptance by purchaser liquidated damages as follows shall be

applicable.
400 lacs

0.1°C over the guaranteed value =

0.2°C over the guaranteed value = 800 lacs
0.3°C over the guaranteed value = 11200 lacs
0.4°C over the guaranteed value = 1600 lacs
0.5°C over the guaranteed value = 2000 lacs
0.6°C over the guaranteed value = 2400 lacs
0.7°C over the guaranteed value = 2800 lacs
0.8°C over the guaranteed value = 3200 lacs
0.9°C over the guaranteed value = 3600 lacs
1.0°C over the guaranteed value = 4000 lacs

Bidder to note that the liquidated damages (as specified) for shortfall in performance shall be
worked out independently for each cooling tower. To ascertain the fulfillment of guarantees off
the cooling towers, the test resuits of the tower tested through CTI approved testing agency
shall be considered for PG test evaluation and based on the test resutt, the liquidated damage iff
applicable shall be levied. co ’

The bidder shall guarantee the following, apart from other performance guarantees of the

« Total GW pumping head within the bidder’s terminal points viz. stafic head & frictional losses| .
for cooling tower.

The static head for calculating CW pumping head shall be considered up to top of the top most
pipe without any siphon recovery. .

Frictional losses for pipes shall be as per William & Hazen formula with C = 100. Frictional
.losses for various valves & fittings e.g. Miter bends, valves, tees, reducers etc. shall be as per,
crane handbook. Ft Value for fitting friction drop calculation to be considered as 0.012 for all
sizes greater than 600NB. The frictional losses shall be computed considering 10% margin on

. same, .
William & Hazen formula: V = 0.85 X C X (i) ** X (d/4) *=.

The bidder shall substantiate the CW pumping head with calculations in the event of order and
same shall be subject to approval.

The successful bidder shall demonstrate the above guarantees during performance testing at
site. ‘ .

The purchaser is, however, not bound to accept the equipment and reserves the right to outﬂ
rightly reject it if the actual values exceed beyond the plant design fimits.

QN
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! SPEC. NO.: PE-TS-367-165-N001
TECHNICAL SPECIFICATION VOLUME: "IIB ;
COOLING TOWER ~ SECTION: €1
BELLARY TPS, UNIT-lil (1 X 700 MW) REV.ND. 0 DATE  09.05.11
SPECIFIC TECHNICAL REQUIREMENTS | SHEET 8 OF 10

TITLE:

2P CHIOTINELE S SS9 ® ODED

12.01.00
12.02.00

12.03.00

12.04.00
12.05.00

42.06.00

12.07.00

.| 13.00.00
13.01.00

13.02.00

13.03.00

14.00.00
14.01.00

14.02.00

14.03.00

o & & o & @
<

The contractor/ manufacturer shall conduct the following minimum specific tests to ensure that the
equipment shall conform to the requirements of this section and in full compliance with the

requirements spelt out in applicable codes and standards.

Material identification and testing of regulating valve assemblies, screen assemblies, all supporting
structural assemblies, PVC fills, all.nuts and bolts, sluice valves, nozzles and all other applicable
components constituting each cooling tower. '

Hydrostatic testing of hot water distribution piping regutating valves and all other pressure parts at a|
pressure and duration as speft out in this specification. ‘

Visual, dimensional checking of all components of each cooling tower.

Material testing of all components, hydrostatic testing of all pressure parts at a pressure and
duration in compliance with this specification, static and dynamic balancing tests of all rotating
components such as pump shaft, line shaft, impeller etc. and complete performance testing as
minimum for each sludge pump in each cooling tower.

Tests for hoists, chain pulley blocks and all other lifting tackle shall be camied out as per relevant
Indian/ equivalent international standards.

Any other tests deemed necessary for safe, reliable and satisfactory operation of the equipment.

QUALITY PLAN:

The inspection & testing of the cooling towers & its various components shall be as per quality plans
approved by the purchaser/ Customer. Bidder shall submit the quality plans based on the
guidelines given in specification & quality plans enclosed herein. The customer hold points of BHEL/|
Customer/Customer nominated agency shall be marked in the QP at the contract stage, in the{
event of order & inspection/ testing shali be carried out as per same apart from various test
certificates/ inspection records etc. ' - '

Following standard QP are enclosed for bidder's guidance:

Cooling tower

- Pipes, fittings & pipe work
BF Valves
Chain Pulley Blocks
Gate/ Globe Valves
Submersible Pumps

The quality plans for various efectrical, C&l and Civil works are enclosed in respectivé sections for
bidder's compliance. o

For equipments not covered above, bidder shall submit QP’s for same on the bésis of similar,
guidelines & submit for approval in the event of order. T ‘

Tests at Site:

aﬂer. completion of erection and commissioning of the cooling tower, supplier in accordance with
cooling tower Institute Bulletin No ATC-105 “Acceptance Test Procedure for Industriat Cooling
Tower" shall carry out performance tests of each cooling tower.

Necessary correction curves shall be fumished by the supplier for approval along with the proposed
testhtr_ocedure for correcting the test resuits for any difference between test and guarantee design
conditions. :

All mounting and -cafibrating instruments required for site performance tests shall be aranged by
the cooling tower supplier without any extra cost.

W2
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TITLE: : SPEC. NO.: PE-TS-367-165-N001

TECHNICAL SPECIFICATION VOLUME: B
COOLING TOWER SECTION: €1

" BELLARY TPS, UNIT-III (1 X 700 MW) REV.NO. 0  DATE 09.05.11
SPECIFIC TECHNICAL REQUIREMENTS | SHEET 10 OF 10

45.00.00 DRAWINGS, CURVES AND INFORMATION REQUIRED:
15.01 00 The follovﬁn'g documents only shall be funished by the bidder with his offer:

a) Compliance certificate duly signed and stamped (enclosed herein). .

b) General arrangement drawing for cooling tower, incorporating all relevant dimensions, Fill
layout, water distribution layout, cold water channels / sludge chamber/ screens/ gates in the
cold water channel, staircase eic. .

¢) Pumping head calculations.

d) Themal design caiculations (NDCT diameter & height calculation}.

Note; The GA drawing/ calculations shall be only for reference burpose, same shall not
" be reviewed/commented by purchaser at this stage and shail be subject to

approval only during contract).

.e) Tower performance curves.
f) Guarantee Schedule duly signed and stamped (enclosed herein)
g) Technical deviation schedule (if reqd.) (enclosed herein)

Apart from above no other drgs./docs./data sheets etc. are required to be submitted at bid
stage and even if fumished shall not be taken cognizance of.

16.00.00 Successful bidder in the event of award of contract shall furnish the drawings/ documents
* as listed in Data Sheet-C. Distribution of various documents shall be as per the Annexure to

Data She_ot-C: ) . .

a8
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TLE: - ~TSPEC. NO.: PE-T5-367-165-N0O1 |
TECHNICAL SPECIFICATION VOLUME: IIB -
. COOLING TOWER ~ ['SECTiON: G2 — 3

REV.NO. 0  DATE: 09.05.14

XA LA AN T L AR 1L 3 &2 2N

SPECIFIC TECHNICAL REQUIREMENTS SHEET 1 OF 1

. SECTION-C2

. SPECIFIC TECHNICAL REQUIREMENTS (ELECTRICAL)

BELLARY TPS UNIT-I, (1 X 700 MW)
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2) . QUALITY PLAN

_ | PE-TS-367-165-0001
ELECTRICAL EQUYPMENT SPECIFICATION  [VOLUMENO. : _IL-F
- FOR ECTION : C
COOLING TOWER EV NO. : 00 DATE :09.05.11
1X700 MW BELLARY THERMAL POWER [reer —— 7 6F 1
STATION UNIT # 11k '
LIST OF CONTENTS
NO. OF SHEETS
1) SECTION-C 03
2) SCOPE BETWEEN BHEL AND VENDOR 01
3). SECTION - D
A) 1)  COOLING TOWER AREA LIGHTING 18.
: NOTES & DETAILS. PE-DG-277-558-0001

2) COOLING TOWER AREA LIGHTING 12

- SPECIFICATION & DATA SHEETS (A & C)

‘ PES-558- 02

5) QUALITY PLAN ] 03
D) 1)  CABLING, EARTHING AND LIGHTNING ' 17

.PROTECTION .SYSTEM SPEC- VOLUME-II-F2
 SECTION-IX. - : o
02
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[SPECIFICATION NO.
| PE-TS-367-165-0001 -

ELECTRICAL EQUIPMENT SPECIFICATION VOLUMENO. : II.F

FOR ECTION H C
COOLING TOWER : REV NO. : 00 DATE :09.05.11
1X700 MW BELLARY THERMAL POWER SHEET — 7T OF 3
STATION UNIT #III

St ecOpsOCERISIOAst e

1.0

"EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER

The equipment and services to be provided by Tenderer under this specification shall be as
detailed here below and as also specified in Electrical equlpment Data sheets but shall not be
limited to the following:

a)

b)

d)

- 9

g

h)

Supply and installation of all lighting fixtures for illuminating the cooling tower and
surrounding areas including 15 Amp receptacles and 63 Amp welding sockets as per
specification no. PE-DG—2‘77-558-0001. '

This includes supply & installation of necessary lighting accessofies, lighting panels,
cables, conduits, wires, junction boxes etc.

Supply and installation of all cable racks, trays, cable supports, galvanised steel
conduits etc. From top to the bottom of cooling Tower area as necessary for routing of
all cables as per Cabling ,grounding and llghmlng protection Technical specification
VOLUME-II-F/2 section -I1X.

Installation of the complete above ground Earthing System in the cooling tower area and
connecting individual drives, local control stations, panels etc with the ground mat
through risers as per Cabling, grounding and lightning protection Technical specification
VOLUME-II-F/2 section —IX.

Supply and installation of air terminals for lightning protection of cooling tower including
down comer connection of air terminals with the grounding mat as per Cabling,
grounding and lightning protection Technical specification VOLUME-II-F/2 section —

Any item of work either supply of equipment or erection material which have not been
specifically mentioned but are necessary to complete the work for trouble free and
efficient operation of the plant shall be deemed to be included within the scope.of this
specification and shall be provided by the tenderer without any extra charge.

Various drawings, data, calculatlons, test reports, test certificates, operatlon
and maintenance manuals etc shall be furnished as specified. -

All eqmpme_nt offered shall have suitable provision for termination and conﬂection of
power, control and special cables and shall also be complete with cable boxes, double
compression Ni-Cr plated brass cable glands, cable lugs (Heavy duty) etc.

Bidder to furnish list of supplier for each equipment at contract stage. which shall be

subject to customer /BHEL approval without any commercial and delivery lmpllcatlon
to BHEL.

Supply of mandatory spares as specified in the specifications of electrical equipments.
Bidder to furnish unpriced list for the same.

cY
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ISPECIFICATION NO.
‘ 1 PE-T75-367-165-0001
ELECTRICAL EQUIPMENT SPECIFICATION VOLUME NO. II-F
FOR SECTION :C
COOLING TOWER REV NO. : 00 DATE : 09.05.11
1X700 MW BELLARY THERMAL POWER  [oeet T OoF 3
STATION UNIT #I11 _

3.0

3.1

»
k)

D

20
. ELECTRICAL & TERMINAL POINTS:

A)

B)

0

- D)

E)

F)

G)

List of recommended spares for 3 years for all Electrical equipments with unit price.
Erection and commissioning spares list.
List of Erection & maintenance tools & tackles.

All equipment shall be suitable for the power supply fault levels and other climatic
conditions mentioned in the enclosed project information.

* Bidder to furnish electrical load roquuements for cooling tower in the enclosed

Format EO1-1.

EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR

415V MCC required for feeding power to various loads of cooling tower. Any control
panel distribution board required for cooling tower-shall be provided by bidder.

All power & control cables shall be supplied as free issue item as per' requiremént
indicated in offer. Bidder shall furnish size and quantity of cables required for the
cooling tower loads. Any other special cable if required is to be arranged by the bidder.

Lighting distribution board shall be located in CW pump house MCC room. One feeder
for feeding lighting panel located in each cooling tower area shall be provided.

Cabling space for purchaser's cables like communication, PA system etc shall be
provided by bidder on the trays. -

415V 3 phase 4 wire power sipply for 63A welding sockets(/CT) shall be provided
from corresponding MCCs up to top of the'oooling tower.

Cable trench & cable trays up to the boundary limits of the cooling tower. Bldder shall
coordinate with the purchaser for layout and matching.

Various drawings, data sheets-as per reqmred format, Quality plans, calculations,
test reports, test certificates, operation and maintenance manuals etc shall be
furnished as specified at contract stage. All documents shall be subject to
customer/BHEL approval without any commercial implication to BHEL.

DOCUMENTS TO BE SUBMITTED ALONG WITH BID

Bidder shall confirm total compliance to the electrical specification without any
deviation from the technical/quality assurance requirements stipulated. In line with this
two signed and stamped copies of the following shall be furmshed by the bidder as
technical offer: :

1

<7
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ELECTRICAL EQUIPMENT SPECIFICATION

FOR

COOLING TOWER .
lX700 MW BELLARY THERMAL POWER

STATION UNIT #IH-

SPECIFICATION NO.
PE-TS-367-165-0001 -

I1-F X '

VOLUME NO. :

SECTION : €

REV NO. : 00 DATE: 09.05.11
SHEET : . 1 OF 3

b)

<)
d)

IR I AT PR XL AN

X X

ce P

A copy of “Electrical equlpment Specification for Coolmg tower” and sheet
“Electrical Scope between BHEL and Vendor” with bidder’s signature and

company stamp.

List of Erection and Commnssnomng spares.
List of Erection & Maintenance tools & tackles.

Electrical load requirement

L.
2.

- 3.

4.0 List of enclosures:

3.2 No technical submittal 'Such‘as copies of data sheets, drawings, write-up, quality plans,
type test certificates, technical literature , etc. is required during tender stage. Any such
submission even if made, shall not be considered as part of offer.

Cooling tower area lightning notes & details. PE-DG-277-558-0001
Cooling tower area lightning speclﬁcatlon & data sheets (A&C) PES-558-

02.

Quality plan.
Load data format.

Cabling, carthmg & nghtmng protection system spec-section-IX, Vol.-II-
- FR2. :
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ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR

0. : EL WE I REV: 0
PACKAGE: NATURAL DRAFT COOLING TOWER . DATE: 09.05.11
S.NO DETAILS SCOPE SCOPE REMARKS
' SUPPLY E&C :
1 415V Switchgear/MCC & LT Transformer . BHEL BHEL - : :
2 Power cables, ordinary control cables and screened control BHEL Vendor Vendor shall furnish size and quantity of cables required at contract stage.
cables between equipments supplied by vendor. ) ) ) :
3 Powet cables, ordinary control cables and screened control BHEL BHEL/ 1. Laying of cables by BHEL.
" | cables between equipments supplied by vendor & BHEL. Vendor* 2. Termination at BHEL equipment by BHEL.
' 3. *:Termination at vendor equipment by vendor
4 Any special type of cable like compensating, co-axial, Vendor Vendor LT Power cables & LT control cables shall comply the specification volume-1i-
.| prefab, MICC & fibre optical . ' F/2, Section IV. ) .
5 Cabling material (cable trays & accessories, cable tray Vendor Vendor
supporting system, conduits, M boxes/ J boxes) for cabling
between equipments supplied by vendor and BHEL .
6 Conduit and conduit accessories for cabling between Vendor Vendor Cabling shall be through conduits. However vendor can use the trunk route where
equipments supplied by vendor available for laying of cables. Conduits shall be supplied by vendor and shall be
medium duty, hot dip galvanised cold rotled mild steel rigid conduit as per IS:
9537. Makes of conduits shall be subject to customer/ BHEL approval at contract
7 Equipment earthing BHEL Vendor At two point on equipment supplied by vendor.
8 Below ground earthing BHEL Vendor - .
9 a) input cable schedules Vendor - Cable listing for control cables for vendor supplied equipment (soft copies in the
b) Cable interconnection details (diagram) Vendor - BHEL cable schedule format) shall be furnished during detail engineering by
c) Cable block diagram - Vendor - vendor,
10 | Equipment layout drawings Vendor - ACAD drawing shall be furnished by vendor.
11 | Electrical equipment GA drawing Vendor -
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mE ' SPEC. NO.: PE-15-367-165-N001
" TECHNICAL SPECIFICATION . [VOoLUME._1iB -
COOLING TOWER " |'SECTION: €3

REV.NO. 0 DATE: 09.05.11

| SPECIFIC TECHNICAL REQUIREMENTS [SHEET __1__ OF 1

SECTION —C3

SPECIFIC TECHNICAL REQUIREMENTS (CIVIL)
i

BELLARY TPS UNIT-IIL, (1 X 700 MW)

=
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3.01.01

_ _ . SPECIFICATION NO.
P 1x700MW BELLARY THERMAL VOLUME - Ii B
% POWER STATION, UNIT# lll- SPECIFIC | SECTION -C | SUB-SECTION-
TECHNICAL REQUIREMENTS REV.0 | DATE 04.05.2011
’ SHEET 1 OF 3
3.00,00 | GEO-TECHNICAL INVESTIGATION & FOUNDATION SYSTEM
BHEL had carried out detailed geo-technical investigation in the proposed cool-

ing tower site. The sub-strata details encountered at various bore holes (BH-43,
BH-44 & BH-45) in the cooling tower area are attached. The geotechnical data
attached shall be solely for the purpose of guidance to the bidder. BHEL/owner
does not take any responsibility about the accuracy and applicability of the geo-
technical data fumished herewith.  The "onus of comect assess-
mentfinterpretation and understanding of the existing sub-strata conditions is
on the bidder. Any variation in the data between the one furnished and to that
found during execution of the work at site shall not constitute a valid reason in
affecting the terms & conditions of this bid and the bidder shall note that noth-
ing extra will be payable on this account. The bidder shall fully satisfy himself
about the nature of sub-strata expected to be encountered including the type of
foundation, ground water table and construction methodology to be adopted etc
prior to the submission of the bid.

3.01.02

Detailed geo-technical Investigation report shall be made available to the suc-
cessful bidder during contract engineering stage. If the bidder desires to carry
out additional geo-technical investigation he/she may do so with prior informa-
tion/permission of BHEL/owner at no extra cost to, BHEL/owner. No extension
in time schedule shall be permitted on this account. The bidder shall obtain ap-
proval on the agency for conducting geo-technical investigation work; field and
laboratory testing schedule proposed by the bidder etc from BHEL/owner be-
fore undertaking the geo-technical investigation work. However, the net safe
bearing capacity (SBC) of foundations to be adopted for the design at contract
stage during detailed engineering shall be limited to the following

Founding Typeof | NetSafe | Founding Finished Re- .
Level(m) | Founda- | Bearing stratum Ground marks
tion Capacity Level
(Tisq.m) (FGL)
- (m)
RL(+)476.00 | Isolated/ 20, - | Sandy Clay Howev-
Raft T er mini-
RL(+)475.00 | lsolated/ 30 | Silty/sandy mum
o Raft | With Gravels depth of
: founda-
RL(+)474.00 | Tsolated | 45 | weathered | RL(+}78.00 |10 |
. - : . shall be
Raft | rock*frock 2m
RL(+)473.00 | Isolated/ 50 weathered below
' Raft | rock*/rock natural
ground
level

*Founding stratum should be weathered rock/rock for adopting the said net

EX XA RN ENERZE NS SN T LY X B} N Y
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SPECIFICATION NO.

{ECPTS B : 1x7APOMW BELLARY THERMAL VOLUME-II B .
- POWER STATION, UNIT# lll- SPECIFIC | SECTION -C |sun-sn:crlon-

TECHNICAL REQUIREMENTS REV.0 | DATE 04.052011

SHEET 2 OF 3

safe bearing capacity. Incase soil/lany loose strata is encountered at the re-
spective founding levels the same shall be completely removed down to wea-
thered rock/rock level and filled with PCC Grade M7. 5 up to the said foundlng
level

However, bidder shall note that the net safe beanng capacny and foundation
'design to be adopted for design during detalled engineering shall be got ap-
proved by BHEL/Owner

CAN XN XS N .-‘

3.02.00 | Foundation System
3.02.01 | General Requirements
a Al equipméntslstructures shall be supported on suitéble open
foundation or pile foundation as required along with any special re-
quirements/remedial measures/treatment called for subsoil/foundations
as approved by BHEL/owner.
b.  All foundations shall be designed in accordance with the provi-
sions of relevant part of the latest revision of Indian Standards.
c. . No foundation shall rest on filled up soil.
d.  No foundation shall rest on expansive soil.
~e. A combination of oberi and pile foundations shall Anot be permitted
under the same structure, :
‘ f.  Foundations shall be designed 1o resist Idading derived from envi- |
~ ronmental loads including loads due to wave, current, wind or seismic,
_gravity loads, construction loads, static and moving loads and any cther
‘loads as applicable and as specified elsewhere i in the specuﬁcatlon '
g. Foundation shall be designed for worst comblnatlon of Ioads as|
described elsewhere in the specification.
h.  Ground —water table shall be considered at finished ‘ground level
for design purposes unless specified elsewhere in the specification.
Oﬁen foundations .

3.02.02

The following shall be strictly adhered to for open foundations.
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' . | SPECIFICATION NO.
1x700MW BELLARY THERMAL VOLUME-11 B .
POWER STATION, UNIT# lil- SPECIFIC | SECTION -C | SUB-SECTION -
TECHNICAL REQUIREMENTS REV.0 | DATE 04.05.2011
SHEET 3 OF 3

iv.

vi.

Vii.

viii.

Minimum width of foundation shall be 1m.

Minimum founding level shall be RL(+)476.0m or 2m depth
below natural ground level whichever is deeper

The net safe bearing capacity (SBC) of foundations at dif-
ferent founding level shall be limited to the values as fur-
nished in clause 3.01.02 and any values of net SBC higher
than the one indicated shall not be accepted. However,
Bidder shall note that the net safe bearing capacity and
depth. of foundation to be adopted for design during de-
tailed engineering stage shall be got approved by
BHEL/owner. ) '

it shall be ensured that all foundations of a particular struc- ,

" ture/building/equipment shall rest on one bearing stratum.

" The permissible settlement as mentioned under para “per-

missible settlement of foundations® or permissible settle-
ment from functional requirements which ever more strin-
gent shall be adopted for the design.

Permissible settlement foundations
The permissible total setlement and differential settlement

of foundation resting on soil mass shall be governed by IS:
1904 and from functional requirements whichever is more

* ‘stringent. However, the total settlement of cooling tower

foundation resting on soil shall be restricted to 25mm and
to that on rock shall be restricted to 12mm ‘

‘Analysis and proportioning of footings to minimize differen-
" tial settlements shall be carried out for all major founda- |

tions and the same shall be submitted for BHEL/owner's
approval.
In case any soft soil/loose stratum is met with at the found-

" ing level or below during execution, the same shal! be

completely removed and filled back with PCC
1(cement).4({sand):8(stone aggregates) up to desired
foundation level.

Expansive soil shall not be used for filling/ack filling

—around foundations

¥ X XK N |
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: BH43 ‘ SHEET NO 1 OF 1
: Coolig Yower " DATE 29/01/2011 TO 11/02/2011

CO-ORDINATES : S 458.00, E354.00 - METHOD : ROTARY DRILLING
CASING : 150mm @ Upto 1.50m Below GL.

NX mm & Upto 3.00m Below GL.

CCADATEOIPIOS S

PeBCIBUEOsseOER S

)

~
'

;

@

BLOWS/15cm

15

slity GRAVEL

Medium dense, browrish grey,

G

greylsh, ROCK

Completely weathered,

greyish, GRANITE

Moderately to slightly weathered,

9.50

10.00

84

84

L BN A N |

UDS = UNDISTURBED SOIL SAMPLE

5PT N=STANDARD PENETRATION TEST VALUE * RQD=ROCK QUALITY DESIGNATION
CR = CORE RECOVERY : DS = DISTURBED SOIL SAMPLE PLi= POINTLOAD INDEX  UCS=UINIAXIAL COMPRESSIVE STRENGTH
| REMARKS : BORE HOLE TERMINATED AT DEPTH 10.00m. Below GL.
| DBM GEOTECHNICS AND CONSTRUCTIONS PVT. LTD. MUMBAL

.34



§ CUENT: BHARAT HEAVY ELECTRICALS LIMITED

| PROJECT :Geotechnical Investigation For 1 X 700 MW Bellaly Thermat Power Station, Unit -3 at Kudathand, Beflary Dist (Kamataka)

| BOREHOLE NO. : BH 44
LOCATION : CW Pump House

SHEET NO.
DATE

:10F1
: 30/01/2011 TO 02102/2011

CO-ORDINATES : S523.00, E 344.00

METHOD

: ROTARY DRILLING

i EXISTING GROUND LEVEL : RL ={+)478.306m.

CASING.

: 150mm & Uplo 1.50m Below GL

NX mm @ Upto 2.50m Below GL -

i GROUNDW.T. : RL=(+) 474.006m (4.30m Below GL)

SAMPLE

BLOWS/5cm

SPT

TYPE [15]15 |15

15

[GEPTH
0.&').’

Dafk greyish, sandy CI.AY 0.50

with gravels
1.00/

15

SM
Madium dense, gtaylsh brown,

1.45

0616

slity SAND with gravels

2.00/

15

23

brownish, ROCK ‘ 5507

2.52

3.00

Moderately to slighlly weathered,
greyish, AMPHIBOLITE/ GRANITE

6.00

I SPT N =STANDARD PENETRATION TEST VALUE

: CR = CORE RECOVERY

" DS = DISTURBED SOIL SAMPLE

RQD = ROCK QUALITY DESBNATION ,
L= POINT LOAD INDEX UCS=UNIAXIAL COMPRESSIVE STRENGTH

UDS = UNDISTURBED SOIL SAMPLE

| REMARKS : BORE HOLE TERMINATED AT DEPTH 8.00m. Below GL.
] DBM GEOTECHNICS AND CONSTRUCTIONS PVT. LTD. MUMBAL.
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CLENT: BHARAT HEAVY ELECTRICALS LIMITED
PROJECT : Geotechnical Investigation For 1 X 700 MW Bellary Thermal Power Station, Unit -3 at Kudathani, Bellary Dist (Kamataka)

| BORE HOLE NO. : BH 45 SHEET NO. : 1 0OF 2

| LOCATION : ACW Pump House DATE 1 21/01/2011 TO 28/01/2011

[ CO-ORDINATES : S 578.00, E 299.00 METHOD : ROTARY DRILLING

| EXISTING GROUND LEVEL : RL =(+)479.295m. CASING :_150mm @ Upto 1.50m Below GL.
| GROUNDW.T. : RL=(+) 474.006m ( 3.60m Below GL) NX mm @ Upto 2.80m Below GL.

i BLOWS/15cm
DEPTH ml?gI.E e STRATA DESCRIPTION SPT | CR RQD Other

TYPE |15|15]15]15| N % % Tests

[

- 3 bl DS1
[ Brownish, siity SAND 0.50

7 bR ‘ . with gravels i

| il . GM
150 | {} Medium dense, greyish brown,
mm i silty GRAVEL

Dense, brownish grey, SP‘SM
{ SAND with gravels

2.80/ A1 ] el e

Slightly weathered tofresh, | -
greyish, AMPHIBOLITE/GRANITE g g0

- 87 55

10.00

SPT N =STANDARD PENETRATION TEST VALUE RQD = ROCK QIALITY DESIGNATION wsumnémsoson.snm
CR=CORE RECOVERY - DS = DISTUREED SOIL SAMFLE PLI= POINTLOAD INDEX _ UCS=UNIAXIAL COMPRESSIVE STRENGTH
REMARKS : CONTINUED ON NEXT PAGE. - SCALE : 1:50 | Checked By: | Drawn By:

_DBM GEOTECHNICS AND CONSTRUCTIONS PVT. LTD. MUMBAI. | JOB NO.:2871 | Ravi Achari Sandeep
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KARNATAKA POWER CORPORATION LIMITED

BELLARY THERMAL POWER STATION
1 X700 MW , STAGE - 1li

BID SPECIFICATIONS

VOLUME - V

CIVIL. WORKS

CHIEF ENGINEER (THERMAL DESIGNS)
NO.22/23, SHEASHADRI ROAD,
2'° FLOOR, SUDARSHAN COMPLEX
BENGALURU-560 009

MAY 2010
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KPCL/BTPSOVEPC

© KARNATAKA POWER CORPORATION LIMITED SECTION: D4.1
BELLARY TPS,UNIT-3 OF 700 MW VOLUME -V
TITLE ' GENERAL - ) - SHEET 103

COPIBINNBNPNISSNIPOISIOPPIDELIOsNog oo O TS

4.

This specification is -to cover design, preparation of general arangement,
construction as well as Fabrication drawings, supply of all labour as well a8
materials and construction of all civil, structural as well as architectural work on EPC
basts for the 1 x 700 MW, Unit 3, Bellary Thermal Power Project being set up at
Kudatini village, Beflary District, promoted by M/s Kamataka Power Corporation
Limited (KPCL) In tha state of Kamnataka. :

Description of varidus items of work under this contract and nature.of work In detal
are given hereinafter. The complete work under this scope is referred to as CIVIL
WORKS. List of various civil works covered under the scope is given In Section
D4.2. '

The work to be performed under this contract consists of design, engineering as
well as providing all labour, materials, consumables, equipment, temporary works,
temporary labour and staff colony, constructional plant, 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 and Including revisions and amendmaents thereto as may be
required during the execution of the work. :

Al materials Including cement, reinforcement steel, structural steel etc. shall be
arranged by the BIDDER. . ’ :

The scope shall also incxde setting up by the BIDDER a complete testing
laboratory in the fisld to ¢cany out all relevant tests as per BIS or other international
standards required for the civil works for the project. :

The work shall be carred out according to the design/drawings to be developed
by the BIDDER and approved by the OWNER. For all buildings and structures,
foundations, etc., necessary layout and detalls. are to be developed by the BIDDER
keeping in view the statutory & functiorial requirements of the plant & facliities and
providing enough“space & access for operation, use & maintenance. Certain
minimum requirements dre indicated in this specification for guidance purpose only.
However, the BIDDER’s offer shall cover the complate requirements as per the best

- prevalling practice and to the complete sat_lsfaction of the OWNER.

Wherever excavation Is to be carried out in the vicinity of existing structures care
shall be taken for the safety df the structures by resorling to controiled biasting.

BIDDER shall inspect the sito, examine and obtain afl information required and

satisfy himself regarding matters and things suth as access to site,
communications, transpor, fight of way, the type and number of equipment and
facilities required for the woek, availability of local labour, materials, water etc., and
their rates, local working ¢onditions, weather, flood levels, subsoil conditions,
natural drainage, etc. ignomasce of the site conditions shali not be accepted by the
Owner as basis for any claim for. compensation -or extension of time. The
submission- of a bid by the BIDDER wili be construed as evidence that, such an
examination was made -and any later claims / disputes. in this regard to rates /
lumpsum amount quoted stall not be entertained or considered by the OWNER.

005
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. ) . SECTION: D4.1
(PCLBTPSOVEPC KARNATAKA POWER CORPORATION LIMITED .

BELLARY TPS,UNIT-3 OF 700 MW VOLUME -V
TrLE GENERAL SHEET 20f3

'90 GEO-TECHNICAL INVESTIGATION

9.1

92

93

A detailed Geotechnical investigation was carried out at the site during June - July -

2008 and the report is available with KPCL. However, this along with the
recommendations given in paras 9.2 & 9.3 here below shall be considered by the
BIDDER for reference only. '

i ]

BIDDER Is advised to.verify the content of the report before submission of Bids.
However, the Contractor has to carryout detailed Geotechnical investigation after
the award of contract, through some approved / reputed agency and submit
Geotechnical Investigation report with recommendation for OWNER'S review and
approval. The recomimendation given in approved final report becomes binding on
the contractor. The contractor Is not eligible to increase his cost or demand any
extension-of time bacause the final report Is in variance from earller report avallable

(a) Maln Plant Area (TG, Boller & ESP):

Bore holes have been sunk to a maximuim depth of about 18.0 m in main plaﬁt area.
It is observed from these borelogs / soll investigation report that subsoil strata in this
site generally consists of top nil to an average depth of 1.5m /3.0 m is found to .

. brownish"to greyish white medium to fine sandy silt followed by greyish to whitish

weathered rock ls observed upto an average depth of 4.5 m / 6.0 m depth below to
this greyish to whitish soft rock upto 7.5 m depth. Beyond which there Is grayish to

-whitish hard rock encountered upto termination depth. During the time of

investigation {ie., June / July 2008) encountered upto termination depth.

(b} Chimney Area:

One Bore hole has been sunk in this area upto a depth of 8.6 m. The subsoil
generally, consists of top nil to an average depth ¢f 1.0 m Is found to be brownish
clay followed by greyish weathered rock is observed upto 3.0 m depth extends to
greyish soft rock is encountered upto 5.0 m depth. Below to this there is blackish
grey hard rock upto termination depth. During the time of investigation water table
was not encountered upto tarmination depth.

(c) ODY Area:

One bore hole has been sunk in the area upto a depth of 7.5 m, subsail generally,
consists of top nil to an average depth of 1.0 m is found to be whitish boulders
extends to greyish to whitish hard rocR is encountered upto termination depth.
During the time of investigation water table was not encountered upto termination

e

From the preliminary report, It is observed that all major structures ke Station
building, TG foundation, Boiler foundations, Chimney etc. and all other heavily
loaded structures can be founded on Shallow foundation. The shallow foundations
may be isolated or combined footings or raft foundation depending upon the type
and & juirement of structures as well as loads, spacing and construction of
columns. Foundation depth can be generally about 2.0 m to 3.0 m below existing
ground level, Net safe bearing capacity can be takenas 25t/m2, 33 t /m2and 40t
/ m2 at 1.5 m, 3.0 m &-4.5 m depth respectively. For load bearing walls, or filler
walls spread foundation can be adopted.

006 - an
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. - | SECTION: D4.1
KECLBTPSOVEPG KARNATAKA POWER CORPORATION LIMITED
m BELLARY TPS,UNIT-3 OF 700 MW VOLUME -~V
TITLE GENERAL | SHEET 30f3

(@)

(®)

(a)
(b)
(c)

R P LEEE L PR Y LR EL AL EE S AR YR NS L AR

10.0 SURVEYDATA : '

The OWNER has carried out a detailed survey of the plant area and drawings
indicating the survey detafl along with contour are fumished to the BIDDER. The
samé shall be treated as for reference only. It is the responsibility of the
CONTRACTOR, to verify the various features on his own before. submission of bid.
The OWNER does not take any responsibility for comectnass of various faatures /
contour shown on the drawing. The CONTRACTOR is not efigible for any extra
cost or any extension of time, if the results from his detdiled survey and actual
conditions at site are at vartance'to any extent from the ground levels derived from
the drawing furnished by the owner. : .

11.0 The bid drawing indicating grade levels |s based on the preliminary survey work. It

is the Contractor's responsibifity to fix the grade levels at varlous locations of the
plot considering the following.

'Highest flood leve at the site during the last 50 years.
Based on the caichment area and rainfall, the CONTRACTOR has to compute the
HFL. The rainfall data is fumished in VolV, section D 4.5, sheet 7 of 42, clause
2.4.1. The catchment area is 2.3 sq.km.
Eifﬁtc‘:tent disposal of storm water by gravily to the nearest water course even during
igh water. :

The grade levels for different areas shall be as foliowed for existing Units viz. -

Main Plant . RL476.00
CHP N RL 476.00
Cooling towei area RL 476.00

120 STATUTORY REQUIREMENT
CONTRACTOR shall comply with all the applicable statutory rules pertaining to .

Faclory act, Fire safety nie of Tarift Advisory Committea, Water act for Poliution

control Board, Explosives act etc. Provisions of Safety, health and welfare =

according to Factories act shall also be complied with. Statutory clearances and
norms of State Pollution Control Board shall be followed. CONTRACTOR shall
obtain approval of Givil / Architectural drawings from concerned authoiities before
taking up the construction work. . ) . )

13.0 In case the contractor falls to achieve the targeted progress as stipulated due
to non-procurement / amangement of materials.like Steel (Reinforcement /

Structural), Aggregates, Cement, Centering & shuitering , Machinery ,
Labour{Skilted / Unskilled) etc., KPCL reserves the right to arrange for the
above at the rlsk.and costof the contractor. : :
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KPCLBTPSIOIEPC KARNATAKA POWER CORPORATION LIMITED SECTION: D4.2
_ BELLARY TPS,UNIT-3 OF 700 MW : VOLUME - V
TITLE . . SHEET 1 OF2

ﬁ _SCOPE OF WORK - -

1.0 The work covered in this section consists of collection of all site related data,
conducting site investigations, design, preparation of all construction drawings,
supply of all materials, construction, fabrication, erection and testing wherever
necessary, of all structures required for housing all equipment and civil works for all
gervices required for Power Plant defined in the bid document. The Civil works shall
-Include those required for Installation, Commissioning, testing,’ operation and
maintenance of the Power Plant. The Scope will cover but not limited to the
following bulldings / structure '/ systems / facliities etc. Generally, the buiklings
/structure/systemsftacilities shall match with the existing Units 1 & 2.

1.01  She related Investigations ' ‘

Topographical Surveying

" Geo technical investigation

102  Site development works

' Site clearance wherever required including diversion of exlstlng services: Any
modification or diversion of existing nallas is in the scope of the CONTRACTOR, as
per the requirement of thelr layout, with the approval of the owner. The nalla shall
be protected in such a way that HFL shall not flood the plant area. The natural
course of the nalla shall be maintained to the extent possible and as approved by
the OWNER.

The site grading shall be carrled out by the contractor.

Engineering, Construction' & overall layout of all Roads including approach roads,
drains and cross drainage works in the unit - 3 area shall be carrled out by the
CONTRACTOR. Temporary roads required for construction purpose and its routine
maintenance shall be done by the CONTRACTOR. - .

1.03  Construction enabling works

1.04  Steam Turbine Generator Building.

1.05-. Control Room / Electrical bay structutes.

106 Steam Generator / ESP / Duct supporting structures

1.07  Mil and Bunker building including Bunkers -

1.08  Steam Generator elevator supporting system.

1,09  ESP Conirol / Switch Gear Rooms

1.10 RCC Chimney

1.11 BTG island area paving.

1.12  Transformer Yard structures.

113  Switch Yard ,

1.14  Coal handling System

116  Loco shed

1.16  Ash handiing system.

1.17  Mill Reject handiing system.

woe
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[ KPCUBTPSOIERC | . KARNATAKA POWER GORPORATION LIMITED SECTION: D42

|
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BELLARY TPS,UNIT-3 OF 700 MW VOLUME - V

' i SHEET 2 OF2
SCOPE ‘OF WORK

1.18
1.19
- 1.20

122
1.23

1.24

1.26
1.27
1.28
2.0

121

1.25

Fuel Oil Pump House.
RO - DM Plant.
Condenser cooling water system. i

CW Makeup reserve ‘tank of Capacity 10000 Cum. inciuding pump house and .
fittration plant )
Natu!'al draught Cooling waler.

Miscellaneous plant Buildings.

Alr Washer Building.

Compressor Houss.

AG plant.”

Diesel Generator House.

Ware House & Chemical /Mazardous Stores.

Buli Dozer Shed and Auto repair shop

DM make-up pump house '

CPU & Neutralising pit

Service water overhead tank 750 cum. & Potable water.tank of 50 cum.
Effluent Treatment Plant & CMB of 1000 Cum’ e

Pipe & cable Racks. Co

Rallway Track inside maintenance building and ODY.

Any other structures required for complation of the plant.

It Is not the intent to specify herein all the works in the scope of this contract. The
scope also includes all other buildings, structures and works necessary which are
not specifically mentioned here but required for construction, operation- and
mainténance of the power plant are deemed to be. included in the scope of the
CONTRACTOR. ‘All works shall conform to the specification. The works shall
conform to high standards of design, engineering and workmanship. Design and
construction shall conform in ‘every respect to all local and state regulations
govemning such warks and fo stipulations of Indian Standards unless stipulated
otherwise in detailed specification. . -

NOTE: Wherever any component is not included in the list of scope of civil works and / or

exclusions and also wherever the details are not fumished in their offer, the
CONTRACTOR shall carry out the woiks as per stipulations.

009 '-‘_:-';"' g
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KPCLBTPSOVEPC KARNATAKA POWER CORPORATION LIMITED SECTION: D43
BELLARY TPS,UNIT-3 QF 700 MW VOLUME V
ﬁ TTLE ADDITIONAL DOCUMENTS TO BE SUBMITTED WITH BID
PERTAINING TO CIVIL WORKS SHEET 1 OF2

1 Suggested plot plari locating all buildings, | structures, facllitlés. roads, -
temporary site office, etc., with their plan dimensions.

2 A study note on proposed site grading with levels along with certified data

collected from various agencies on Maximum flood level based on once in 50
years flood etc., to arrive at the same. Also the source of earth to be used as
back fill having quality as per specification should be indicated.

3 Write-up on proposed storm water drainage system furnishing layout of the
drains, types of drains and suggested disposal system. b
4 Write-up on pfoposed sowage disposal system for the tollet in various o .
buildings and scheme for usage / disposal of the clear water. e
C: @
6 Wite-up on proposed treatment and disposal of efffuent / waste water - !
generated In the plant and stheme for usage /. disposal of clear water. ¢ ] .
. 8 Adetalledwrlta uponCondenserooollngwatersystemalmgmm .
- schemalic drawing showing prelimiinary sizing and detalls of Cooling towers, & 1
channels, forebay and pump house, cold and hot water conduits and the - .
mathod of construction. s
¢ %
‘  EE
7 A detalled wrlte—uponmake up water system for the codling tower blow & [g
down, covering, source of water, Intake / withdrawal arrangement.' pump ) i
houses, conduits along with method of construction. *
8 A report on foundation proposed for varlous structures, buildings and facllities = p,

based on the data fumished by OWNER and further data collected by the
CONTFIACTOR. Aliowable safe bearing capacity for opan foundation, depth
of foundation, need for pile foundations, -soil improvement if any tequired,
special precaution against aggressive soil etc., shall aiso be covered In the
report. .
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KARNATAKA POWER CORPORATION LINITED SECTION: D4.3
_BELLARY TPS.UNIT-3 OF 700 MW VOLUME V
ADDITIONAL DOCUMENTS TO BE SUBMITTED WITH BID

PERTAINING TO CIVIL WORKS - SHEET 2 OF2

10

"

12

15
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14

A write-up on dewatering system proposed at the time of construction where
déep construction such as for Reclaim hoppers. pit / track hopper pit,
conveyor tunnels, CW forebay and pump house etc. are to be executed.

Detail general arra;igemént ! architecfural drawings for all buildings and
structures ghowing dimensions, levels, plans, section, elevations, materials
proposed, types of framings, wall / cladding, floors, roofs, types of finishes
em' R . . - -

. Detail design critéria proposed to be adc_:pted for each bullding, structures,

foundations, facilities etc.

A write ~ up on the sizing and constructional detalls of Rcc chimney with
sketch showing detail of foundaﬁons. wind shield and liner along with list of
appurtenances.

List.of software proposed to be used in various areas for analysis, design,
drafting as well as project monitoring along with their sources and validation
raport for software. :

List of all sub~contractors that the CONTRACTOR proposes to employ, in
case the contract Is awarded to him, indicating their addresses with
telephons number, e_gpe:imce on similar jobs, name, qualification and

experience of persons who shall be employed In the job on behait of the sub-

contractor etc., sfiall be submitted to the OWNER. Only the Sub-Contractor,
approved by OWNER shallbe engaged by the CONTRACTOR on the job.

Details of quality oontr01 ldsoratory with a list of testlng equlpments shail b
furnished.

-cl-l,
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- : TSecTion: D
KPCLBTPSOVERC :KARNATAKA POWER CORPORATION LIMITED
~BELLARY TPS.UNIT-3 OF 700 MW VOUYME v
[ -

SHEET 1 OF 2

DOCUMENTS TO BE SUBMITTED AFTER THE AWARD OF WORK

'l:he following documents 5re to be submitted for the approval of the OWNER, prior
to commencement of fabrication & erection / construction.. All drawings shall be of

standard sizes (Metric system) and shall be made on AUTOCAD Version 2008/10
and its [atest version in exscutable _fom\at. '

1. Qeneral plant layout drawing with Co-ordinates of roads, boundary wall, watch
tower buildings and facllittes, piping / cable corridor$, pipe and cable trestles,
provision of landscaping and green beit development, diversion roads and drains,
equipment lay down areas efc. . .

2. Drawing showing underground facllites with coordinates of these facilities like
buried pipes, buried cables, trenches, ducts, sewer, drains, sumps pits, culverts,
foundations etc., | : .

3. Soil Investigation report based on additional geotachnical Investigation camed out '
by CONTRACTOR .along with foundation recommendation for various
buildings/structures/facilities.

TR

, B o - . S X e
t XA R R Y N N L §

4, Topographical survey drawings along with location and details of Bench mark, grid
and boundary pillars based on detailed survey conducted after the award of work.

5. Site. grading and storm water drainage study fumishing levels of various terraces G
arrangement and datalls of drains, culverts etc for storm water drainage system.

" 6. Study note on disposal of effiuent from the plant to satisfy the statutory -
requlrement. : _ : |

7. Dasign basis. memorandum for all buildings, facilities, services and structures. £
. Separate ‘design memorandum reports shall be submiitted for all plant buiidings / -
structures including Power house building, mill building, TG foundation, Fan
foundations / othier block type foundations etc., Designs shall commence only )

_after approval of memorandum.  ° ‘

8.  Architectural floor plans, elevations, cross sections and perspective view in colour
of all buildings, shall match with existing units.

.

7

A

12

s

bo .

o
£

&

- 9 Design calculations and drawings for foundations / substructure and '
. superstructura of all buildings including pump houses and other structures. %

10.  Design calculations including dynamic analysis and drawings for all foundations W
. . subjected to dynamic loads like foundations for TG, BFP, Mill, Fans (PA, FD, ID)
etc., Design and drawing of vibration fsolation system shall also be furnished. " -

208

11.  Design calculations' and drawings for all facilities and services like roads, culverts,
- bridges, pavings, road/rall crossings, drainage pump house ( if required), drains,
sewers; water supply, water tank, sumps, tunneis, trenches, ducts etc., .

12. ‘ Drawings of all architectural works lncluding‘- finishing schedule, colour schemes
* (both internat and external}, doors & windows, flooring and false ceiling etc.,

13.  Design calculatiorts and drawings for plumbing and building drainage.

012 cr
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 RPCUBTPEIVERC KARNATAKA POWER CORPORATION LIMITED SECTION: D44
Mﬂw : W VOLUME V
: ‘ SHEET 2 OF 2
DOCUMENTS TO BE SUBMITTED AFTER THE AWARD OF WORK .

14.
15.

16.
17.

18.
19.

- 24,

30.

'Design calculations and drawings for switchyard structures, transformer yard, etc.

Design calculations and drawings for structures pertalning to Cooling Water
System. - ' _

Design calculations and drawings for civil structures/works associated with fuel oil

handling system, ash handling system, coal handiing system etc.

All other designs, detalls/drawings or any other submigsions as indicated
elsewhere In this specification and as required by the OWNER.

Detalls of corrosion protection measures for all structures.

Total quantity of concrete (grade wise), reinforcement steel (diameter
wise) and structural steel (section wisd) shail be indicated in all construction
drawings. - ’ '

All design and drawings for the Cooling tower basin supports etc.
All design and drawings for RCC chimney.
All design calculations and drawings for Boiler and ESP structures. *

Shop drawings/abrications of all structural steel works (only for reference) and
design calculations for important joint connections. Designs for structural steel
connéctions and detalled fabrication drawirgs. to be fumished before
commencement of work.

Construction and erection procedure for all major structure with specific reference
to main plant building, bunker structures, transfer towers, conveyor gallerles, TG
foundation and other machine foundations. . .

Write-up on various statutory requirements and thelr compliance for various

buildings and facllities. : ;
Qualty assurance and Quality Control procedures.

Copies of all reports on Investigation and studies camed out by the CONTRCTOR
as per the scope. _‘

Soft copies of all design calculation arid drawings shall be subniftted for records
after approval of the OWNER. S oo T .

Soft copy (executabl files) of ail STAAD-PRO. (or other software)  packages

and axce! files used for analysis & design shall be submitted. Also typical hand
caluilations to validate the computer generated calculations shall be furnished.

Standard notes and detalis for RCC and Structural Steel works.

090000000000 0085PNPSVERSCP0B00000000F6
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i(PCUBTPSIWEPC KARNATAKA. POWER CORP:OBATION LIMITED SECTIOND4.5
@ELLARY TPS,UNIT-3 OF 700 MW VOLUME V
i TITLE ) - | SHEET 1ot28
y DESCRIPTION OF BUILDINGS, STRUCTURES & FACILITIES | -

1.0
1
1.1.1

1.1.2

1.1.4

1.1.6

DESCRIPTION OF BUILDING, STRUCTURES AND FACILITIES

Following structures / buildings / areas / facilities are to be included in the contract.
The description against each building / 'system Is indicative only and not
exhaustive. Although almost all the systems are covered hers, but any other
system (Civll, Structural and Architectural) required for successful completion of

the project shall form a part of this contract and shall deemed to be included in the
scope of works.

SITE RELATED INVESTIGATION
Topographical survaying
Precision Surveying shali be carried out under the direction and control of a

Licensed Land Surveyor. Precision theodolites shall be of one second accuracy. -

Self-aligning levels shali be used for precision level survey. All Bench Mark { BM )

levels of the survey shall be established with reference to the nearest GTS bench

mark available. Precision levelling shall be carried out for establishing the BM at
site by carrying levels from GTS BM adopting double circult levelling.

All boundary lines shall be located with their distances, included angle and
bearings and boundary pillars constructed. Number of pillars shall be adequate to
mark the boundary limits without any dispute. A closed traverse survey shall be
carried out with theodolite to form the framework for the detailed survey work. :

1.1.3 Two reference lines, North-Sotith line and East-West line at right angles to each

other shall be established with grid pilars constructad at 100 metres ¢/c in both
directions In such a way that these pillars will not be disturbed during construction.
Coordinates shall ba painted on these grid pillars. Pillars shall also be painted
using synthetic enamel paint for easy identification. Bench mark pillars shall be
provided atieast at 6 locations. These pillars shall-be properly protected to prevent
their disturbance during construction activities. BM shall be distinguished from
grid pillars with different type of painting. '

Spot levels shall be taken in a grid of 5 metras and contours shall be established
at an interval of 500 mm depending on the terrain. All Contour levels shall be with
respect to MSL. :

The survey map should identify all topographical features such as but not limited
to buildings, structures, burial grounds, wells, natural drains, roads, foolpaths,
depressions, rock outcrops, undsrground sources, -overhead transmisslon lines,
telephone lines or any other obstruction, trees .and prominent vegetation. in
addition, all wet land and marshy streiches shall also be identified.
CONTRACTOR shall prepare contour map to a scale of 1 in 1000 in AutoCAD. In
addition, CONTRACTOR shall prepare LS and CS of the site at suitable intervals
to adequately represent actual topography. For natural drains and other water
courses, sections at closer intervals shall be provided. Since the northern pant o
site is situated close to Thungabhadra high level canal, Maximum Water Level
occurring once in 50 years shall be ctearly marked in the contour plan.

'1.1.6 CONTRACTOR shall furnish one soft copy in executable format along with six

hard copies of all survey drawings to the OWNER for his reference. °
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\PCLBTPYOVEPC KARNATAKA POWER CORPORATION LIMITED 1 SECTION D4.5
e : © BELLARY TPS,UNIT-3 OF 700 MW _ VOLUME V
TILE ' : SHEET 20f28
@ 1  DESCRIPTION OF BUILDINGS, STRUCTURES & FACILITIES
1.1.7 Geo-technical investigations

Detailed geo-technical investigation to verify the results of the preliminary
investigation caried out by KPCL shall be camied out by the CONTRACTOR.
Based on the plot plan developed, the CONTRACTOR shall identify proposed
borehole locations and obtain the approval of OWNER prior to commencing the
investigation. In the power block, bore holes shall be provided ‘and spread
judiciously to cover all major building as well as equipment foundations.
Generally, a giid of 50 metres ¢/c both ways Is recommended from Chimney to
end of Switchyard. For major structures boreholes shall be provided at closer
intervals. In the oﬁsﬁémasalsoitshallbeensuredma:meborehoiesara
provided near all major structures. -

Following field tests shall be conducted:

() Boreholes
Static Plate load tests
(i) Cyclic Plate load test
(iv) ' Field Permeability tests
(v) Fleld Density tests
{viy VaneSheartests - .
{vil) Static Cone Penetration tests
(vili) Electric resistivity tests.
(ix) Seismic Refraction Test.
(x) Dynamic Cone Penetration tests.
(xf) Trial Pits

1.2.2 Boreholes shall be located to cover the entire area. All boreholes shall be sunk up

to'a depth of 18.0 m or 5 m continuous into hard rock whichever is earller in areas

of TG foundation, Bowt mill, Cooling tower and Chimnay, [n other areas, borehdles

shallbesmkuptoadepﬂlof15.0m0r3mconﬁnuwsintohard rock whichever Is
earﬂer

1.2.3 Standard penetration tests (SPT) and collection of undisturbed sofl samples (UDS)

shall be caried out aftematively af- 1.0m intervals and at significant change of
strata. The Interval shall be increased to 1.5m below 5m depth of boring. UDS 2
- shall ba replaced by SPT in cohesionless strata. Even in highly weathered / 25

disintegrated rock, where core recovary Is poor, SPT shall be conducted. The first

" SPT inany borehole shal be conducted at 1 depth.
1.2.4 ‘In rock strata; core recovery and Rock Quality Designation (RQD) shall be noted

“carefully for each run, immediately after cores are taken out of barrel."-

1.2,5 During boring, the level at which groundwater is struck shall be caretully noted.
-Groundwater samples shall be collected for chemical analysis. Boring shall be -
. carried out without the use of water or drilling mud up to the deprlh of ground water

table.

1.2.6 Following laboratory tests shall be conducted:

() Grain size analysis

. &) Hydrometer analysis

b) Siave analysis

mE
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KARNATAKA POWER CORPORATION LIMITED SECTION D45
BELLARY TPS,UNIT-3 OF 700 MW  lvowume v

TITLE ' SHEET 30f28
DESCRIPTION OF BUILDINGS, STRUCTURES & FACILITIES

(i) Fleld Density and Moisture Content : T

(i) Specific Gravity

(iv) Chemical Analysls of soll and Ground water including Sulphates, Chlorides,
pH value, etc. '

{v) Chemical Analysis of 2:1, Water: Soll extract of the samples -giving SO,
content. . . e o

(vi) Conslstency Index . Uquid Limit, Plastic Limit, Plasticity Index, Shrinkage
Limit and Shrinkage ratio. - ,

(vil) Consolidation test giving al relovint information.

(vil) Swelling pressure and free swell index for expansive sols.

) Unconfined Compressive Strength on u.ndisturbed soil samples
(X) Direct Shear Test '

(xi) Trlaxlﬁl Compressive Strength Tests:

(a) Unconsaolidated Undrained Test -
{b) Consolidated Undrained Test
(c) Consqlidated Drained Test °

. () Moisture-genstty retations tor Standard Proctor and Modified Procter 1ests.
(xi) Crushing Strength ot rock on specimens of NX size.

1.2.7 The soil investigation report shall necessarily include but not be fimited to the
following information, '

a) Recommended types of @an.

b) Allowable safe bsaring capacities and settiement valueé in different strata for
. shallow, foundations -indicating relevant design criterla adopted,” method .of -
analysis adopted etc. . - .

©) Recommendations for values for modulus of subgrade reaction for foundation
design by elastic method. ‘ '

d) Type of cement to be used for concrete substructures and in stone masonty
foundations with reference to the chemical nature of subsoil and ground water.

o) Recommendations regarding excavations (shallow & daep), embankment, Safe
side slopes for excavation and embankment, dewatering, site drainage, etc.

f) Recommended soil propertias such as density, specific gravity, cohesion, angle
of internal friction etc. for design.

g) Precautions to be taken for design of lightly loaded structures when expansive
solf is encountered with respect to swelling pressure and free swell index
valuss gbtained. . . _
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R BELLARY TPS,UNIT-3 OF 700 MW VOLUME V
fCITLE SHEET 4of28
ﬁ DESCRIPTION OF BUILDINGS, STRUCTURES & FACILITIES
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1.3  Hydrological Survey for development of nalla

1.3.1 Hydrological survey is mainly to be carried to find out the availabiiity of ground
water for extraction through tube wells in any area. The hydrological survey for
any subsurface water source will generally cover any one or more of the following:

a) (eological investigation
' b) Augerholes
. ¢) Siugtests and pump tests |

1.3.2 The actual investigation may be preceded by a reconnolter survey of the area by
an expert hydro-geologist to decide the type of investigations.’ For geophysical
Investigations, direct current electrical resistivity method is normally employed.
Vertical electrical sounding and horizontal profiling are to be carried out as part of
investigations to find out information on the succession of different conducting
zones and their thickness. Wherever possible auger holes and slug tests./ pumps
to be carried out to find out properties of the water bearing strata. On the basis of
hydro-geological investigations, aquifier characteristics like average thickness of
strata, permeability, transmissivity and properties of the material like grain size etc
is arrived at. Based on this data the type of development shall be decided and the
yield shall be estimédted. The contractor shall base his Engineering for various
components of the plant in their scope on such field survey data. The Contractor
shall aiso be responsible for (structural or otherwise like flooding etc.,) all the
structures in their scope. )

20 SITE DEVELOPMENT WORK

21 Site clearance y ! .

2.1.1 The plant and building areas in the site shall be cleared of all trees, shrubs or -
other vegetation, rubbish, slush etc and other objectionable matters. if any rootsor .

stumps of trees are met during excavation, they shall also be removed. Where

- earth fill is Intended, the area shali be stripped of all loose / soft patches, BC soil

or top soil containing objectionable matter before filing commences. Any structure

or servicas existing at the site shall be removed / re-routed with. the permission of

the OWNER., . Existing wells, pits, marshy areas etc., shall be filied up with earth of
approvad quality. . .

2.1.2 The CONTRACTOR shall be deemed to have visited and carefully examined the
site and sumoundings and to have satisfied himself about the nature of the existing
structures, underground services, general site conditions, the site for disposal of
surplus materials, debris etc.,(The usefu!l and non-useful surplus materials out of
site grading /° excavation shall be dumped: in their respective specified dump
areas) and all other items affecting the work.- Claims due to ignorance of site
conditions will not be considered after submission of the Bid. )

2.1.3 The unusable materials obtained from the excavation of all components of unit 3,
shalt be disposed off to the dump area to bs identified outside the BTPS Complex.
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chLrBTPSIoaiEPG . KARNATAKA POWER CORPORATION LIMITED SECTION D4.5
: BELLARY TPS,UNIT-8 OF 700 MW ~ lvoLume v
: TITLE * SHEET 50f28
DESCRIPTION OF BUILDINGS, STRUCTURES & FACILITIES

22  Site grading

221 Based on the detalled topographical survey conducted at site by the
. CONTRACTOR, duly taking into account Information collected he shall conduct a
study on the site grading. The preliminary objective of the study shall be

(a) To ensure that. the grade leve! of all Impoﬂant bulldings / facllities are kept above
the highest flood levels.

(). Storm water can be drained by gravity even during normal high water level In the
river / water course.

2.2.2 In order to optimise the use of locally avallable earth, the CONTRACTOR may
consider terraced grading, provided the above two objectives are achieved. Fills
shall normally be made up of Cohesive Non Swelling material capable of being
compacted up to 85% Modified Proctor density. Filing may also be made using
dredged sand In which case a relative density of 85% shall be achieved. In case
earth has to be borrowad from outside the plant bdundary, the same shalt be

* arranged by the CONTRACTOR himself. Earth from Swamps, marshy as well as
logs, expansive type of clays, peats, organic material, material susceptible for
combustion, material which will react with other material already used in work shall

. hot be used as borrow material. A minimum side slope of 1 vertical: 2 horizontal

shall be maintained at all slopes. ]
2.2.3 Siopes shall be provided wlth proper protechon to prevent eroslon

2.2.4 The grade levels for the areas shall generally ba 476. 00 for Main plantl swltchyard
: 1 Cooling tower area and coal handling area. :

23 Roads, Drains and Culverts:

2.3.1 Access roads and vehicular parking areas shall be of flexible pavement type with
Wet Mix Macadam base and bituminous topping on prepared surface,

2.3.2. The roads shall be designed to cater to the Ioads and needs of construction and
malintenance of heavy trucks carrying machinery and heavy cranes. All roads
providing access to buildings / structures / systems requiring maintenance by
vehicles shallbe  7:50 m wide. All other minor roads shall be 4 m wide. 1500
mm wide road shoulder shall be provided on sither side of all two lane roads with

appropriate topping and 760mm wide road shoukier shal! be provided on either
side of all single lané roads.. '

2.3.3. Wet Mix macadam base with bituminous topping shall be provided in areas
requiring parking facilities. Bltuminous topping of all plant roads and parking areas
shall preferably be taken up after construction of the plant is complsted. On either
side of the roads, open drains shall be provided. Minimum clear width of the drain
shall be 600 mm. The drains shall be designed using RCC. Drainage lines and
other under ground services shall be located at least 1 m clear from the edge of

~ the road. All service and utility fines crossing the roads shall be taken up through
NP3 class RCC pipe designed for impact loading. Culvert shall also be generaily
using NP3 class pipe. In case the diameter of the pipe requlred Is more than 600
mm, cast-in-place RCC box culverts shall be provided.

018 '
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KARNATAKA POWER CORPORATION LIMITED SECTION D4.6

BELLARY TPS,UNIT-3 OF 700 MW  vowme v

TITLE T . | SHEET #&of28
@ DESCRIPTION OF BUILDINGS, STRUCTURES & FACILITIES

—

24. Storm water dralnage:

2.4.1 The drainage system shall be designed for a maximum hourly rainfall of 70 mm.
Run off coefficient for paved and unpaved areas shall be taken as 0.9 and 0.6

respectively. _

242 Storm .water drainage system for nori-plant area shall be designed in two parts.
() Main drains .
(i) Awdliary drains

Main drains shall-be designed as a network covering total plant area and shall
ultimately be led to nearest natural Nalla. Auxiliary / branch drains shali cover
individug! graded terraces to collect discharge from plant buildings and shall
connect to main drain at suitable locations. - L

2.4.3 Drainage for plant. effluent and storm water shall be carried by gravity. The drains
shall genarafly be open type and constructed of RCC . RCC pipe cuiverts / box
cuiverts shall canry drainage under roads.

2.4.4 At places where covered drainage systsm is required, channels with removable
cover shall be preferred to piping system, as pipad system tend to get blocked.
Underground storm water piping shall be restricted strictly to areas where surtace
drains are not desirable or pracficable from functional point of view. )

2.4.5 Drainage shall be provided where necessary to.prevent ponding and ground
erosion and to carry surface water away from building, structures and other wo
including roads, bullding or equipment foundations. .

2.4.6 The storm water drainage for the contaminated area such as coal stack pile etc.,
shall be designed separately and the discharge shall be led separately for
treatment and disposal.

25 Sewage/Waste water dralnage

2.5.1 For plant area sanitary sewage disposal, the proposal of the CONTRACTOR, to
suitably convey the effluent from various building blocks to the existing-combined
sewage treatment plant directly. For areas where it is not feasible to connect to
sewage Treatment plant , separate septic tanks shall be provided with the
approval of the OWNER . The treated effluent shall conform to the requirements of
Poltution Control Board. '

2.5.2 Waste water generated from the plant and Canteen waste water shall be treated in
sewage treatment system. The treated effluent shall be used for watering the
trees and maintenance of green belt area. Provision shall also be made for
collection and disposal of solid waste. Generally, salt glazed stone ware pipas
shall be used to camry- sewage / waste water where pipés are laid in original
ground. Where pipes are to be laid on filled up soil or below roads / paved areas
Cast iron pipes shall be used. They shall be encased in concrele at road
crossings. Manholes ‘shall be provided at junctions and at peints of change of

) .
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direction. In stralght stretches manhole shall be provided at a maximum spacing
of 30metres.

CONSTRUCTION ENABLING WORKS
Constructlon water:

The Construction water will be. arranged by the owner free of cost at ground level
reservoir within the plant area. Arrangements for drawing the water from ground
level reservoir and distribution of pipe line network for various locations as
required shall be arranged by the Contractor at his own cost. In case of shortage
of water, the Contractor has to make alternative arrangements at his own cost.

Temporary site bulldlng

The CONTRACTOR shall provide for, at his cost, the following building facilities
for proper execution and quality control of the job, while meeting the provisions
stipulated by Factory Rules regarding staff welfare facilities. All these buildings
shall have brick cladding, AC sheet roofing over steel roof truss with cemant
concrete flooring and false ceiling with A/C as required. The faciiities indicated are
only for CONTRACTOR's use..

Stores

A covered store shall be provided with brick cladding and AC/Gl/colour toated
sheeting to store at least one-month requirement of cement by the
CONTRACTOR. Cement in bags shall be stored on a raised floor well away from
outer walls and Insulated from the floor to avold molisture as per codal provisions.
Not more than 15 bags shall be stacked in any tier. Each consignment of cement
shall be stored separately and consumed in its order’of receipt.

Covered storage area rhay also be provided to stdre other construction material,
which will be affected on exposure to wind, sun and rain.

Reinforcement shall be stacked on top of timber slaspars to avoid contact with
ground / water.

Storage yard paved or unpaved shali be provided withln the stores complex for
storage of other materials.

Proper fencing and security arrangament shall be provided for the stores complex.
Temporary Workshop and Garage

The. CONTRACTOR shall provide a temporary workshop and garage to attend to

-routine maintenance and repalir of the construction equipment as well as fieet of

vehicles used for construction acﬁvrhes

Fabrication yard
Depending on the é:&ent of fabrication envisaged at site, the CONTRACTOR shall

establish a full fledged structural fabrication yard with adequate handling facility
dunng and after the fabrication. A fully equipped testing Iaboratory prowdmg

020
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radiography, ultrasonic, dye pehetration, magnetic particle test faciities shall be
ensured adjacent fo the tabrication yard to enforce strict quality control. Portion of
the yard shall have covered shed with H.O.T / E.O.T cranes, so that, fabrication

~ work can proceed even during inclement weather.

Quality control laboratory

A fully’ equipbed quallty control laboratory shall be established at site with
qualified persannel to conduct acceptance test on afl construction material,

bullding with A/C facility as required by the testing facility. All testing equipment
shall be periodically calibrated to the satisfaction of the OWNER. All the sampling
and testing shall be done in the presence of OWNER's representative and the
contractors shall abide by the observations of owners representative and
rectification as suggested shall be effected. The owner shall have the right to
carryout such tests independently, as and when so desired by the owner.

3.5.2 Fuel storage area

CONTRACTOR shall obtain necessary permission from competant authorities
and establish and operate a POL outlet with proper storage, dispensing and

adequate fire fighting facllity.
Staft Walfare facility

371 CONTRACTOR shall providé adsquate faclity for his staff inside. the plant

_ boundaty, such as,. Tollets for both gents and ladies, Canteens, drinking water
facility, rest places, Dispensary, creches etc. g .

372 Necessary approach roads to 'the construction facility oorﬁplex and internal roads

within the complex as well as proper drainage of the area shall be the
CONTRACTOR's responsibility. He shall also provide for proper disposal of
sewage and other wastewater to meet with the requirement of Pollution Control

Board.

3.7.2 CONTRACTOR shall identify sufficient area outside the plant boundary to locate

his staff and labour colony. Construction and maintenance including Insurance of
the staff and labour colony to satisfy all ‘statutory requirement Is the sole
responsibility of the CONTRACTOR. o

STEAM TURBINE GENERATOR BUILDING ' .

Turbine buikiing (TG Bay and Heater Bay) framing shall be of structural steel with
moment connected framing in the transverse direction and bracing In the
longttudinal direction. - . ' '

Sarvice and malintenance bays shall not have any intermediate fioors, however a
1500 mm wide observation galiery with hand rails shall be given along the wall at
the operating floor level to observe the TG erection operation. Intermediate floors
shall preferably be provided at 8.50 m and operating floor at 17.0 m. Floor at 8.50
m and operating leve! shall ba RCC floors over steel framing, whereas the floor at
any other level, as required, may have chequered plate / gratings supported on
structural steel frame work. '

- 021 | :
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4.3 Crane capacity and crane rall level shall be fixed based on the equipment to be

© lifted and theé method of lifting generator stator. At crane girder top flange level a

" crane walkway shall be provided .in line with Factory rules. Access shall be

, provided to crane walkway through staircase from operating floor in addition to

cage ladder at two ends. Bottom lgvel of roof framing shall be decided by the

crane clearance required, duly taking into account clearance required for mounting

light fixtures. All other requirements of Créne shall be as outlined in Mechanical
section of the document. - '

4.4 Roofing shall consist of in-situ RCC slab of minimum 50 mm thickness laid toa -
slope.of 1 in 100, constructed over permanently colour coated galvanised M.S-
troughed metal sheet of approved profile supported on steel purling and trusses.
Roof of Heater bay shall be of RCC slab over the stesl roof beams. Over the TG
Bay roof, monitor shall be provided with Exhaust system-mounted on the side wall
-of tha monitor. Sldewall at location of exhaust fan shall be of brickwork supported
on the steel bsam. Roof of the monitor shall be of RCC over steel beams. Side
cladding and end cladding of monitor shall be of translucent sheets except in
areas where fans are mounted. ) '

AT

45 Cladding shall be- of brickwall / concrete block supported on concrete encased
steel wall beams, upto a height of 3000 mm above operating fioor level on the
transformer side. For Gable ends Cladding shall be of brickwall / concrete block
supported on concrets encased steel wall beams upto operating floor level. Above
the operating floor level structural glazing shall be provided. Walls in front of
transformers shall be of adequate thickness to satisfy “fire rating” as per TAC
regulations. On the Heater bay side the brickwall shall be provided upto 1 m above R
de-aerator floor level. Cladding beyond the above tevel shall be that of permanent € b
colour coated sandwiched insulated metal cladding: system. :

4.6 Windows shall be side-hung, steel glazed using 6 mm thick wired glass generally. - €
However, in areas where cladding is of sheeting, fixed glazing.in anodized
aluminium frame work and In accessible:areas sliding windows of anodized
aluminium frame work using 6 mm thick wired glass shali be provided. All
the doors on extemal walls shall be of double plate flush steel doors. For
equipment entry into the service bay specially designed steel sliding cum folding /
rolling shutters shall be provided with appropriate operating mechanism. Rolling
shutter shall also be provided in front of condenser to facllitate tube removal.

47 Stalrcases protected on all sides with fire proof enclosure shall be provided to
satisfy Tariff Advisory Committee regulations. .All the doors leading to the inside of
the power house from staircase shall be automatically closing fire proof door

- gatisfying TAC regulations. Access cage ladders shall be given to T.G building
roof. .
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4.8 Roof shall be provided with Elastomeric liquid memprane treatment. To protect the
. -liquid membrane, screed of min 25 mm thick shall be provided. HDPE rain water
pipe of min 150 dia OD conforming to 1S: 4885 shall be provided to drain off the
rain water from roof. They shall be suitably concealed from the facade.

49 Thickness of structural RCC floor shall be minimum 150 mm above the steel floor
beams for the intermediate floors with an additional 50 mm floor finish which shall
be provided later. .

T
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) ki
All the intermediate floors shall be provided with proper drainage. Catch pit with
C.\ grills shall be provided near the internal column in a regular pattem and the
fioor shall be sloped towards the catch  pit by varylng the thickness of the
bedding concrete for the floor finish. Cateh pits shall be at the same co-ordinate
. for all fioor levels. 80 NB galvanised M.S pipes conforming to 1S:1239 shall be
provided to carry the drainage down. The pipes shall be clamped. on to- the
intermediate column. Sumps shall be proyided in ground floor to receive the
water. Proper drainage arrangement shall be provided in the ground floor by
means of RCC gravity channeis with M.S grills on top. The drainage shall be led
to sumps from where the water shall be pumped to plant drainage arrangement.
Around eguipment fiable to frequent drainage, concrete kerb shall be provided to
isolate the area and water shall be led through sump and channels to the floor
drainage System. OQil water separator should be provided as required to isolate oil

trom the drainage water where tho water is mixed with oil.

440 In operating floor the design ve load shall be painted on the floors prominently
showing the extent of the area where such loading Is permitted. -

e s

4.11 Wherever openings are provided in the floor for handiing of equipment using EOT
crane, such openings shall be covered with gratings provided over removable

steel beams.

412 Expansion joint shall be provided in the building to satisfy the requirements of
1S:800 and 1S:3414. . ' )

4.13 Foundations for major equipment like Turbo-denerator and Boiler feed pumps shall v
be mounted on properly designed vibration isolator system, However, the o
foundation shall be isolated trom the building frame work. .

50 CONTROL ROOM/ELECTRICAL BAY STRUCTURES.

51 The building framing shall be structural steel with moment connection in the
: transverss direction and bracing In longitudinal direction located by the side of
:urbrirolgl':ﬂding. it shalt be ensured that, in front of control room no cross bracing

I8P : -

52 . This buliding shall have minimum five fioors. Ground floor houses cable vautt, first

fioor houses LT and HT Switchgear, second floor again houses cable vault, third

_'floor houses control room, electronic cubicle room and UPS room and fourth floor
accommodates AC plant room, APRDS, Battery room and with roof above.

53" A minimum headroom of 2200 mm shall be given in the cable vautts. In control
room false ceiling level shall be kept at 3500 mm above the floor level.

5.4 Al floors shall be of in-situ RCC siab, provided over structural steel frame work..
Minimum thickness of .structural concrete shalt be 150 mm with an addional 50
mm provided for finish. Roof shall also be of in-situ concrete laid over permanent
shu_ttering, but the concrete shall be given a slope of mint 1 in 100 to effect proper
drainage. No openings, will be permitted on the roof of controt room excepting
possibly opening for A/C duct te exercise proper control on air conditioning. No
openings will be permitted on the roof also, as this will interfere with effective
water proofing.- . L - ST
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5.5 . Cladding shall be of brickwall. Windows for Switchgear room and control room/ .
* . electronic cubicle room will not normally be allowed on the Boiler side to avoid o
coal dust nuisance. Walls shaill nomally be supported on wall / floor beams. If

wall beams cannot be avoided, they shall preferably be given at the level of floor
beams and shall be encased in concrete. '

5.6 Portion of the structural steel cdlumn projecting Into the room shall be encased
with brick masonry to shield it from fire hazards. Cable Vault in ground and second
floor shall be provided with minimum 2 -doors per unit. The doors shall be flush
steel doors. No windows shall be provided on the turbine bay side.

5.7 Switchgear room shall be provided with minimum two steel doors to satisty
statutory requirement. In addition, a two leaf siiding doois of flush welded steel
" construction shall be provided to move the switchgears into the room making use

of equipment fifting hatch provided in turbine bullding.

5.8.1 Main entrance to control room shall be provided with air locked lobby with
automatic closing sliding glass doors. Lobby shall be formed of anodised
» aluminium framing with toughened sheet glass 6 mm thick. Partition between
control room and adjolning rooms shall be of glazed aluminium partition. All the
doors shall be single leaf glazed aluminium doors for alt cabins. For movement of
panels, suitably sized double leaf aluminjum glazed doors' shall be provided.
Control room wall upto the false celling level shall be of aluminium glazed partition
on either side of air lock. in other area cladding shall be of brick wall. UPS roem
shall be provided with brick cladding afround to reduce sound nuisance. The Civil
& Architectural features / aspects for fighting system, identical to existing Units,”
shall be provided for unit control room. ‘

Battery room shall be provided with PVC doors in PVC framing. For Air washer
room, steel doors shall be used which shall be airtight No window shall be
provided in Air washer room.

5.9 Stalrcase properly enclosed to satisfy TAC regulations shall be provided at either

’ ends of each unit. All doors leading to staircase shall be automatic closing -
fireproof doors. Staircase shall not be provided. around the passenger Eft
Staircase shail extend upto the roof. Toilets shall be provided at the switchgear -
room level and control room level. Toilet floors shall be sunk and shaft.shall be -
provided to route the sofl pipe. Sunken fioor shall be provided with damp proafing
treatment. '

5.10 Contro! room and electronic cubicle room are to be provided with faise ceiling.
False ceiling shall be desighed aesthetically, properly arranging supply air diffuser,
. retum air grill, fire protection sprinklers and light fittings. Aluminlum teiling system
- shall be provided. Under deck insulation shall be provided on the celling, on the
walls and beams above false.ceiling. Under deck insulation shall be provided tar
Air washer room also. :

Roof shall be given a fall of about 300 mm for proper drainage. Elastomeric liquid
membrane treatment shall be provided over the roof as in the case of TG building.

5.1 Floor above control room where APRDS and other pipes are located as well as
: floor below the de-aerator area shall be provided with propar drains to prevent any

024 40 o
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7.1

accumulation of water. This isvery imporiant to prevent seepage of water into the
control room.

All openings in floor for Switchgear and other panels shall be sealed with fireproof
material after cables are connected. Adequately designed RCC storm water
drains shall be provided to lead the roof drainage on to the plant drainage system.
These drains shall have pre-cast RCC slotted cover. Plinth protection shall be
given on the side of the drain upto the brick wall. )

STEAM GENERATOR/ESP/DUCT SUPPORTING STRUCTURE

Criteria for designing the steel structure are described elsewhere In this section.
Roof shall be covered with permanently colour coated galvanised MS trough sheet

of approved profile having a minimum of 0.8 mm base metal thickness. Proper
drainage of the roof shall be provided for by means of gutters and down -comer
(water) pipes. Down comer pipe shall contorm to 15, 4985 -

Side cladding shall be of permanent colour coated non- insutated metal cladding
as per clause No.3.2, part F- Finishes. Extent of cladding has been described
elsewhere in the specification. Types of foundation for the structures are covered
under separate section based on the subsoil condition and recommandations
based on detalled geo-technical investigations. In addition to foundations for
structures other major equipment foundation In the area are those for Primary Alr .
fan, Forced draft fan and Induced draft fan. The above foundation shall be
designed with vibration isolator system. - ) : )

MILL AND BUNKER BAY BUILDING _ _

The framing shall be of structural steel. This shall be designed es a moment
connected: framing- in the transverse direction and braced in the longitudinal
direction. These structures primarily support coal bunkers, coal feeders and tripper
arrangement to feed the coal into ¢oal bunkers. ) :

The bunker shall be circular in plan ‘and shall' have the capacity as per the
requirement of steam generator. A comprehensive flowability study shalt be
conducted by the CONTRACTOR for the coal bunker hopper to ensure smooth
flow of coal In all seasons with different moisture - contents and ditferent
percentage of fines. Geometric parameter of hopper and lining material shall be
decided considering the findings of flowability study.. However, minimum 8mm
thick SS finer over the skin plate shall be provided. For the cylindrical portion of
the bunker, MS skin plate of minimum 12mm thick shall be provided.

Mills are to be located.on the ground floor. Mill foundations are to be degigned with
vibration isolation system. In addtion to Mill foundations, provision has to be rade
in the Mill bay ground floor for trenches accommodating Mill reject conveyors.

A Mill maintenance platform shall be provided at appropriate elevation to attend to
routine maintenhance. This shall be a platform with chequered piate over steel
framing with handrails alround. Above this floor a framing shall be provided-to
support under slung crane used for handling mill maintenance work. The ¢rane
runaway girders shalt extend to the full fength of Mill bay to enable approach to the
service bay also. .
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7.5 Above this framing, foeder fioor is provided. The extent of the feeder floor shall be
decided by the CONTRACTOR based on his maintenance requirements. Feeder
floor shall be of RCC supported on structural steel framework. Handralls shall be
provided on all the sides. A steel staircase shall be provided for access to feeder
floor from ground fioor. L ‘ ; g

7.6 Frameworks for supporting the circular bunker are provided above the feeder floor 2
based on geomstry of the hopper.

7.7 Bunker shall be provided with a top steel sover with siit openings for entry of coal.

On sides of the bunker necessary openings shall have to be provided for bunker (-
ventilation / dust extraction. . : .

7.8 Tripper fioor is immeadiately above the bunker.- This fioor Is of RCC supported on
. structural steel frameworic ' :

7.9 Tripper. roof shall be of RCC supported on structural steel framework. A fall of ' £
about 300 mm is given for the roof framing to effect proper drainage. Tripper roof .
supports bunker ventilation / dust supporting structure.- An RCC parapet or steel - €.
handrail shall be provided for the tripper roof. An access stair / ladder ghail be .
provided from tripper floor to roof in each unit. (.

710 In. addition to the above, framing amangement for structural steel platform at
various levels around the bunker shall be provided with proper access ladder, for
poking, striking and attending o alr cannons. - T

7.11 Tripper floor and roof shall be given access through Boiler staircase / Elevators. | G

7.12 Bunker supporting structure Is normally left un-cladded upto the bottom of tripper G
floar. For tripper floor upto 3000 mm above finished tripper floor level, brick wall o
shall be provided. Above this ievel permanent colour coated non- insulated metal A :
cladding as per clause No.3.2, Part F- finishes, cladding shall be provided. Fixed &
steal windows with 8 mm thick wired glass shall be provided In the tripper house >
as por requirements for conveyor gallery.

7.13 Roof slab will be sloped to one side to permit easy drainage. Liquld membrane €

" water proofing treatment is to be provided. As the roof is accessible and .
maintenance crew Is likely o work on this floor, the entire roof shail be provided :

- with min 50 mm thick screed concrete over the water proofing reatment.

7.14 Rain water down-comer pipes of gélvanised MS conforming to class- ‘medium’ of
' 1S: 1239 shall be provided. ' :

7.15 All structural stee! work shall be given two coats of primer and minimum 2 coafs of
synthetic enamel paint of approved brand and shade. All exposed gratings and’
handrails shall be galvanised. Expansion joint shall be provided in the structure as
required by .  1S: 800. . :

8.0 STEAM GENERATOR. ELEVATOR SUPPORTING STRIJC'I'URE
8.1 Capacity and number of the olevator st:all be as shown elsewhere. (Volli,

Section-C1) The elevator supporting structure shall be of structural steel braced in
both directions. Plan bracings are.provided at all the landing locations. Where

J 026 .
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landing locations are far apart, plan bracings shall be considered at least at every
8 m-centres.

82 Elevator shaft shall be constructed with colour coated Insulated metal cladding
system supported on structural steel work, Lift pit shall be of RCC construction.
Ground floor entry shall be kept about 500 mm above general graded / paved level
with a ramp for approach. A sump for drainage and Aluminium ladder shall be

provided In the lift pit.

83 Machine room floor shall be of RCC, with 300mm kerb wall airound. Roof also
shall be that of RCC construction with permanently colour coated galvanised MS
trough metal sheet decking. Roof shall be sloped to one side for drainage
purpose. . . ' :

8.4 Side cladding shall be of Insulated type as specified for (ift cage. Adequate
windows shall be provided for admitting natural ight. - Adequate /.designed
monorail with equipment hatch in the machine room floor shall be provided to lift
heavy machinery. - Steel staircase shall be given to the M/C room from last
landing. Landing levels are generally governed by the floor levels in the Boiler
structure. in addition, landing shall be provided at feeder floor-and ripper foor
lev&ls. S:Ouoctwal steel gallery shall be provided from the elevator<anding platform
to these floors. . :

8.6 Windows in the M/C room shall be of steel glazed type using 6 mm thick wired
glass. Doors shall be of flush weided hollow steel type. Al structural stoe! works N
shall be provided with 2 coatsof primer and a minimum of 2 coats of synthetic .
enamel paint. ) s - &

9.0 ESP CONTROL ROOM

91 This shall be a ground plus four floors RCC framed structure. In Ground Floor —
Cable vault, First Floor — Switch gear, Second Floor- Cable vault, Third Floor-
Control room, Fourth Floor- AHU & AC Plant room. One elevator shall- be provided
near to one of the stair cases similar to the provision made for existing Units. An
auxiliary transformer yard with fehcing and gate shall be provided adjoining to the

. building. Side cladding shall be of brick wali with walll in tront of transformer yard
made sufficiently thick to satisfy fire rating as per TAC / LPA regulations, package
air conditioners tor EC control room and VFD room. el

92 Staircase area shall be protected from fire safely angle, as per TAC regulations.
Main door to switch gear room shall be steel sfiding door having.adequate area to
admit switchgear. There shall be minimuwm two doors to the switch gear room, of
flush welded steel type. Controt room ‘should have one swing type -aluminium
glazed double panel door and one single panel door. Windows shall be steel
glazed for switchgear room. with wired glass. For control ‘room if window Is
provided the same shall be of fixed glass type with 6 mm thick sheet glass. Main
entrance of the building shall be a rolling shutter with appropriate ramp approach.
Aluminium false celling shall be provided in the Control room. Underdeck
insulation shalt be provided above false ceiling. Main entrance to control room
shall be provided with air- locked lobby with sfiding glass doors. - Lobby shall be
formed of anodised aluminium framing with toughened sheet glass 6 mm thick.
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9.3 Roof shall be given access by means of cage ladder. An equipment hatch shall _
be given in the first floor with [ifting beam to fift the switchgear / control panel to the
first floor. ' :

9.4 Roof shall be given a slope of minimum 1 in 100 towards the side opposite to
" transformer yard. Roof shall be given Elastomeric liquid membrane water proofing
treatment. Adequate number of rain water down take pipe shall be provided using
HDPE pipe confoming to IS: 4885. Garland drain as well as plinth protection shall

be given around the building. . ‘

t

95 Transformer yard shall be provided with 3 m high chain link fencing with gates.. in
case, more than one transformer is being provided, 'fire wall shall be constnicted in
betwsen to separate the transformers. Oil soak pit shall be provided below the ' &
transformer. Bumt oll pit shall be provided connecting the soak pits with RCC

- pipes. The transformer area shall be provided with paving using hard stone &
" aggregates of 40 mm single size. S :

T T tn T, ot
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100 RCC CHIMNEY

10.1 Parameters of the Chimney shall be designed based on the éxit filue dia, the fuel C
bumt, and quantity of gas generated and probable composition of the fiue gas. . -
Minimum height of the Chimney shall be 276 m. Chininey shall be of brick lining
and for one unit only. Effect of adjolning tall structures such as bollers, cooting v

" towers etc on magnifying wind loading.on the Chimney shall be studied ina wind - T
tunnel before the designs are finallsed. Chimney shall be provided with caged =~
ladder with ladder safety device for maintenance. Proper aviation warning signals
shall also be provided for the-Chimney. Chimney shall also be provided with Rack
and Pinlion typé Lift for access and maintenante. . R

11.0° STEAM GENEBATOR AREA PAVING

~ ™
0
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111 Entire steam generator area upto the end of Chimney shall be provided with RCC
- -M2Q Grade paving over rubble soling.

112 Paving shall be carefully planned such that maintenance access roads of minimum
4 m wide to all major equipment are available. This area shall be designed for : G
heavy loads similar to design of roads. Such approach road shall be provided to T
the S.G ‘elevator also to enable handiling of equipment at higher level during ¢
maintenance. Such roadways shall be clearly identified with kerbs / painting. All . T -
draln / trench covers In these areas shall be designed to withstand truck loading. ¢ .

11.3 The drainage of the entire SG area shall be: properly planned. Neatwork of RCC 63
drains with RCC cover with slotted holes or MS grills shall be provided covering m
the entire area which leads the storm as well as process leakage water to the _ (.
peripheral drains, which in tum will lead to plant drainage system. Where open
drains are not permitted, under ground pipes may be provided. in which case, at
all junctions and ends proper manholes shail be provided to pemit periodic . B EEEE

. cleaning of the pipes. Al structural steel columns in the area shall be provided- (-

« with encasing to a height of minimum 450 mm above paving leve! and in addition, . 3k
the bases also need encasing, if base plate are below paving level. The maximum 5
paved level in SG area shall be kept a minimum 200 mm below the finished
ground floor leval in Turbine building area. . . P
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120 TRANSFORMER YARD

12.1 Generator transformer, station transformer, unit awdliary transtormer, service
transformer etc., are located in front of.the turbine building. Transformers ghall be
founded on RCC foundations with rails on the top and oil soak pits filled with hard
stone aggregate. Bumt oil pits are provided to collect Isaked oil from the soak pit -
through salt glazed pipes faid to stope. RCC blast wall / RCC frame with brick wall
of adequate thicknass and height to satisfy TAC regulations shall be provided In
between transformers as Fire barrier wall.

122 RCC foundations shall be provided with rail to transport transformers out of
transformer yard duriiy maintenance. Entire area shall be surrounded with 3 m
high chain link fencing with gates. Where rails cross the fencing, fencing shall be
made of removable type to facilitate transport of transformer. Floors shall be
paved with plain cement concrete and shall be sloped towards peripheral drains,
which shall lead to a sump from which the drainage Is led through an oil water
separator. The clear water shall be led to plant drainage. .

130 SWITCH YARD

' !
Extent of the Switchyard will depend on the layout of the switchyard, which has
been outlined in the Electrical section of this document.

13.1. Galvaniged steel structure

All stes! structures for the Switchyard shall be hat dip galvanised structure with
welded / bolted connections at shop and bolted connection at site. All bolts and
nuts shall also be galvanised. Minimum zinc consumption shail be 610 gm per
square .meter of exposed surface. Design criteria of Switchyard structure are
furnished elsewhere in this document. - : .

132 Major steel structures are towers, beams, lighting masts etc. They are all of
latticed construction using angle sections. in addition, supporting structure for
equipment such as, Isolator, lightning arresters etc., shall also be provided. Thess
structures may be of tubular section or latticed as the case may be. Towers,

' beams etc.shall be trial assembled at ‘shop, keeplng i view the actual site
condition, prior to dispatch to erection site, so that, they can be convenlently pre-
assembled before erection or convenlently assembled during eraction; Lighting (-
masts shall be provided with cage ladder. Where platforms are provided on b
fighting masts for mounting of fighting fixtures, they shall have protaction hand rails ’ i
formed ofgalvanised section. Platforms shall be of galvanised gratings.

13.3 Foundations for structures and equipment

Criteria for dasign of foundation are given in separate séction of the document.
Foundations shall be of open type.

O LPOPSBASIASSH 00000080 POSCGCOOIOIEGVYOTS

13.3.1 Trenches / Paving / Fencing
T[enches shall be of RCC constmcﬁon Trench walls shall be designed to ,{
withstand a surcharge load of 2000 kg / 6q.m. Trench wall shall project 150 mm 2
above the paved / graded levet to prevent ingress-of stofm / rain water. All N
trenches shall be covered with trench cover after cable laying is completed. All }
029 i Ezi?
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trenches, ficors shall be given a slope of minimum 1 In 750 and the slope shall
lead to a sump, where pump can be installed for drainage. .

13.3.2 The complete area within the fencing shall be provided with a mild slope towards

peripheral RCC drains, which in tum will be connected. to the plant. drainage
system. Entire switch yard shall be provided with 76 mm paving of 40 mm single
size stone aggregate on top and 76 mm.paving of 20 mm single size stone
aggregate below. Before laying the paving, the ground surface shall be treated

‘with anti weed chemicals as per manufacturer recommendations

13.3.3Fencing around switch yard area, shall comprise of PVC coated GI ctiain link

fencing of minimum 8G (inchuding PVC coating) of mesh size 76 mm and of height
2400 mm above toe wall with 600 - mm high gaivanised anti-climbing device with

barbed wire (8 rows) such that, total fence height of 3 m above toe wall is -

achteved. :

134 SWItchyafd relay room

13.4.1

Switchyard contrel room will be a two storied RCC framed structure. The ground
floor wili accommodate cable vault, AHU rooms, Stores, Staircase, panel handiing
arrangements, battery rooms etc., and first floor will have relay panels / PLCC
panels, etc., Floor elevation shall be decided by the CONTRACTOR to suit his

requirement. of operation and maintenance, package air conditioners for Relay
room. :

13.4.2 Cladding shall be of brick wall and the same will be éupborted on RCC, wall

beams and plinth beam such that, unsupported length is not more than about3m.
Pleasing architecture shall be provided for the bullding. The extemal wall surfaces
shall be-provided with 20 mm thick plaster in two layers, with an underayer ot
14mm thick in CM 1:6 and top 8 mm thick layer in CM 1:4 with approved
Waterproofing. compound. Intemal plastering shall be of 13 mm thick in CM 1:6.
Cailing in areas where false celling is not provided shall be given celling plaster 6

_ mm thick in CM 1:3. . All partition walls in the ground floor shall be of single brick

wall. Wall around cable vautlt shall extend upto the celling. Gabla vault shall be
provided with two flush type sheet steel doors.. Wall around ‘Stores, air washer
rooms and staircase also should-extend upto ceiling. Stores and AHU room shall
have flush type of sheet steel door. Door in AHU room shall be made airtight.
Staircase shall have fire proot, automatically closing glazed aluminium door in the
first floor. 'On the ground floor also similat doors shall be provided. Main entrance
shall be aluminium glazed double leaf swing door of adequate size with fixed
sheet glass glazing In anodized aluminium framework on either side.- Separaté
rolling shutter entry shall be planned for panel movement with a hatch and fifting
beam on the first floor. In the first floor, staircase shall be given brick enclosure.
Entry to the alr-conditioned area shall be through air lock lobby with aluminium
glazed automatic sliding door of adequate size. At Jeast two doors shall be given

.from the control room to move out during emergency. . All partitions shall be of
_anodized aluminium framing with 6 mm sheet glags upto false celling. The -

extemal partition separating A/C area and non-A/C area, above the glazed
partition shall beé provided in brickwork. All interal partitions in the A/C area will
extend upto the false celling. Doors In Aluminium glazed partition shall be single
leaf glazed aluminium swing door.. Control room proper on. the switch yard side
shall have continuous fixed glazing in aluminium framework above 300 mm high
Brick wall. For other rooms aluminium glazed sliding windows may be provided
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with 8 mm sheet glass. False celling with aluminium celling system shali be
provided in the A/C areas. Under deck insulation shall be provided above the
false ceiling on the celling as well as for walls. Roof shall be laid to siope of 1 in
100 using screed or by sloping the top of slab. Elastomeric liquid membrane water -
proofing treatment shall be givqn to roof with HDPE pipe down comers as per
1S:4985." ' :

14.0 COAL HANDLING SYSTEM

This section covers the general requirements for concept, design, construction /
fabrication and erection of various structures, buildings and facllities for the Coal
handling system, covering complote Civil and Structural works. Requirements
shall be as specified in Volume lIl Machanical works. Some of the important areas
of works are described below.,

14.1 Crusher house

_14.1.1 Crusher house shall be of steel structure of framed / braced design. Floors and
roofs'shall be RCC, over structural steel framing-and permanent decking sheet.
Side cladding shall be of permanently colour coated non-insulated metal cladding
as per clause No.3.2, part F-Finishes, above 3000 mm wall on ground floor. Roof
shall be given adequate siope for drainage. Roof shall be given with Elastomeric
liquld membrane water proofing treatment. Proper arrangement shall be provided
to convey the rain water through gutters made out of plain shests having same
material and coating specifications as mentioned for cladding of matching colour
and HDPE pipe down comers as per IS: 4985. Adeguate windows shall be
provided with steel glazed side hung windows using wired glass. - Wherever
monoralls are projecting outsida for lifting of equipment, steel siiding doors shall
be provided. Main entrance doors'shall be of rolling shutter adequately sized to

- carry equipment inside. Other doors shall be of fiush welded steel construction.
Ramps shali be provided in front of main door. Grade slab as well as intermediate
floors shall be of RCC. Intermediate floor shall be supported on steel beams.
Crusher shall be mounted on the_floor framing using Vibration Isolation system.
Handrail shall be provided around all big openings and kerb plates shall be -
provided around all small openings. p .

14.1.2 Two staircases of structural stes| shall be provided, one inside and one outside.
Elevator shafl be -provided for serving all the floors.. Elevator cage wall shall be L
that of permanently colour-coated metal cladding system. Elevator pit shall be of Lo
RCC. Machine room floor and roof shall be of RCC. Side cladding of M/C room .
shall be of non-insulated metal cladding as per clause N0.3.2, part F-Finishes,
above 3m high brick wall. An RCC kerb wall of 300 mm shall be given alround the
floor over which hand railing shali be provided. ‘M/C room shall be given adequate
slope for drainage purposes. Elastomeric liquid membrane water proofing
treatment shall be given to" roof with HDPE pipe down comers as per IS 4985.
Main door to M/C room shall be of steet of flush welded construction. Adequate
ventitation shall be glven using stesl glazed window. BElevator pit shall be kept .
atleast 500 mm above general grade level to prevent flooding. A sump shall be
provided inside the pit to coliect and .pump out-water. Sump shall.be given an
aluminium ladder for acéess. Toilets shall be provided in the Crusher house.

14.1.3 Foundation of the building columns shall be of RCC. Foundation design criteria Hed
are given elsewhere. All the foundations shall be connected together by tie / plinth
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beams. Top of the pedestals for the columns shall be 150 mm above finished
ground floor level. : '

14.3 Junction houses

Construction details of Junction houses are similar to the Crusher houses except

that, Elevator and toilet may ‘be necessary ‘unless otherwise specified in the
Mechanical section of the document.

14.4 Conveyor Galleries and Trestles

14.4.1 Overhead conveyors shall be housed In a suitably enclosed gallery of structural
stesl. Maximum span of gallery shall be: limited to 24 m unless higher span Is
necessitated due to site constraints, which shall be subject to approval of
OWNER. ' ;

14.4.2 For double stream conveyor gallery one central and two side walkways shall be
provided. For single conveyor, walkways shall be provided on either side. Width
of the walkway and clear height of the gallery shall be as specified in Mechanical
section of the document. Both sides of the central and side walkways shail be
provided with pipe hand rails with kerb plates using pipe of ‘medium’ class as per
1S:1161 having 32 mm nominal size. Handralls shall not be connected to
conveyor supporting stringer. Walkway shall be of chequered plate construction
with anti skid arrangement. Floors of the conveyor gallery shall be provided with
seal plates as specified in,Mechanical section. -~ -

14.4.3 Conveyor gallery shall have permanently colour coated metal sheet roof and side

cladding shall-be of permanently colour coated non-insulating metal cladding as

" per clause-No.3.2 Part F-finishes. Roof framing shall be given a slope of 1 vertical:

3 horizontal. ‘A continuous slot opening of 500 mm helight shall be provided on

both side walls just below the roof sheeting. Adequate provision of windows shail

be provided on both sides. Windows shall have grills of wire mesh. Cross-over

ghall be provided at approximately 100 metres ‘interval along the conveyor
preferably at 4 lagged trestle locations. : '

14.4.4 In betwsen transfer points four legged trestles shall be given at a spacing of about
100 m. In between 4 legged tresties, two legged tresties may be provided.
Trestles shall generally be provided using rolled beams only. ‘

14.4.5 Sliding PTFE bearing support shall be provided at one end of the gallery for
relieving forces due to temperature variation. Accordingly, for the purposes of

. analysisoneendofthega!lerysha!l.betreatedashlngedandﬂpeoﬂ\erendon
rollers.: ' . : . -

14.4.6End of conveyor gaflery, which will be supported over transfer tower, shall be so
detailed that, only vertical reaction is transferred from conveyor gallery. This side
. of the gallery shall therefore be supported on sliding PTFE support. For design
criteria for foundation please refer separate section given in the document. The

top of pedestal for the foundations shall project 300 mm above tha grade level.
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145 Stacker cum reclaimers

14.5.1Stacker cum reclaimer rail shall be supported. on RCC foundations giving
continuous support to the rails. The beams supporting- the rails shall be given
expansion joint preferably every 30 metres. Stacker / reclaimer conveyor support
shall also be provided connecting the above two beams. The entire coal storage
area from drain to drain shall be provided with properly sloped PCC paving over
rubble soling with properly compacted subgrade. The PCC paving shall be of
nominal mix of grade M15, 150 thick with nominal temperature reinforcement {aid
over 230 thick compacted sand and rubble filling. RCC drains with removable
precast RCC slotted cover shall be provided on either sides of each coal stack.
These drains shall be so designed to cany the dralnage from coal yard to the
decantation tank. Decantation tanks shall be of RCC with baffles: to induce
settiement of the coal dust and shall be sized to store about 30 minutes storage
which will be ultimately lead to a pond. Decanted water shail be lead to coal pile
run off pond and further pumped to ash pond. RCC supports tor dust suppression .
' piping system shall also be provided. Beyond the stockpile area till the junction
towers on either side, foundations for tresties and short supports will have to be
given. The top of pedastal shall project a minimum of 300 mm above the grade

level.
14.6 Wagon tippler h@pperalEmergeney Rectaimer Hopper and Shed

_14.8.1 Hoppers shall be of RCC construction. The pit shall accommodate the hoppers
along with feeder and conveyors below. The hopper pit shail be of RCC
construction and designed as water retaining structure. During construction,
proper provision shali be made to make the pit completely waterproof. For
Reclaimer hopper sloping surfaces, 5Smm thick Stainless Steel finer of grade
§S409M shall be provided. Suitable sump ghall be provided in the pit to. effect
removal of surface drainagé water. RCC access shaft shall be provided with
staircase to the bottom of the pit. Monorall for taking machinery Into the pit shall
be provided In the access shaft projecting through two leaf steel sliding door. .
Plinth level of the pit shall be kept at least 560 mm above ‘graded level with RCC
sloped paving alround to enabie bulldozer movement. Shed above hopper pit shall
be of structural steel construction. The columns shall be ralsed from the two sides
of the pit and shall be designed as free standing, supported only by roof framing,
to facilitate dozer movement. Roof shall be provided with’ permanently colour
coated non-insulating metal cladding as per clause No.3.2 Part F-finishes.

147 Tunnels, Pent houses and Transfer Houses

14.7.1 Tunnels shall be of RCC construction and designed s a water retalning structure. b
During construction proper provision shall be made to make the tunne} completely %
waterproof. A PCC screed shafi be provided to direct the drainage on to one side T
of the tunnel. A small trénch shall be provided on‘that side of the tunnel to lead
the drainage to the nearest sump. The tunnel shall be provided. with RCC /
brickwork, for ventilation duct. Brickwork shall be constructed with grills for supp

. alr. Where the tunnel enters.the ground level a pent house Is provided of R
construction. Pent house shall be provided with & Iifting beam to fift equipment to
" the tunnel. Tunnet shall be pravided with walkway on sither side-of the conveyor.
Single pipe handrail shalt be fixed to the tunnel wall {0 serve as handrail. Tunnel
fioor shall be provided with PCC steps to facilitate ‘movement of operating /

E T
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. maintenance peréonriet. In the case of double conveydr. such steps shall be
_ provided in the centre also. :

14.7.2 Where two tunnéls meet, a Transfer house is to be provided. Transfer houss Is
by and large a junction tower but the meeting of conveyors takes place below
ground level. Transter house shall be of RCC construction with RCC fioors and
roof, with RCC access shaft with stalrcase and monorail arrangement for.carrying
equipment down. Proper drainage arrangement shall be provided in the bottom-
most floor. Handralls shall be provided around all openings. Around access shaft
proper piinth protection shall be provided with ramp towards the door. Access
shaft should have one equipment entry, which shall be two leaf steel sliding door
and a single leaf flush welded steel door for entry of personnel. Transfer house

shall be designed as water. retaining structure and provision shali be made during

construction to ensure proper water proofing after concreting is over.

14.7.3Portion of the tunne! or transfer house over which raliway line or road passes shall
be appropriately designed to support the additional imposed load. Tell tale signs

shall be provided above graded ground to identify the extent of the-underground
structure.

14.8 Switch goar room/ Control room

14.8.1 Number of switch gear rooms shall be decided based on the arrangement of
various buildings and their electrical load requirement as discussed in the
Electrical portion of this document. Switchgear room shail generally be two storied
RCC framed structure with cable vault on the ground floor and switch gears on the
first floor. In the case of switch gear cum control room, an additional floor shall be
provided to accommodate the control room & offices above the switch gear room.

Other constructional detalls shall be similar to ESP control room.- Roof shall be -

given proper slope and parapet shall be avolded to prevent the accumulation of
coal dust. Similarly, above sunshade, facia shall be avoided to prevent
accumutation of dust. .

14.8.2T?ansfonner.yard, tollets, equipment hétch, staircase elc., shall be provided simfiar
to ESP control room. SR

14.9 Dust Suppression, Dust ex_tifaqtlon and V_eﬁtllat!onsystem structures

14.9.1Civil works on account of the above system will generally conslst of pump housas,

. RCC reservoirs, slurry sumps, pump foundations, fan foundations etc., spread
over the complete Coal handling area. Location and details of these structures
will depend on requirement based on system design.

14.10 Bulldozer shed / Auito repalr Shop
This shall be a steel frame structure with permanently colour coated non-insulated

metal cladding as per clause No.3.2 Part F-finishes, with a column free area for .

bulidozer movement in shed area. The minimum area for this facllity shall be 260

Saqm. The auto repalr shop shall have sides with colour coated sheeting as -

mentioned above except for bottom 3 metres of brick work. Ventilation and natural
lighting shall be provided with steel glazed side hung windows. Doors shall be of
flush welded steel for personnel movement. Rolling shutters of adequate size
shali be provided for miovement of vehicle.
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The floor shall be RCC grade slab designed for heavy duty loading with granolithic
finish and non-metallic hardener. Necessary pit for servicing of vehicles with all
nacessary steps etc., shall be provided in the repair area.

15,0 ASH HANDLING SYSTEM

. 15.1 The superstructure of pump houses and compressor house shall be of steel-
framed structure with rigid framing In transverse direction and bracing in the
longitudinal direction and gable end. The buildings shall support an EOT crane of
adequate capacity. Roof shall be of in-situ RCC, propetly sloped, constructed on
colour coated permanent rmetal deck shuttertng. Side cladding shall be of brick
work, adsquately ventilated with steel windows with 6 mm. thick wired glass.
Adequaté nos & size of rolling shutters & steel doors. of flush weided construction
shall be provided as per layout requirements. RCC foundations shall be provided
to support the structure based on soll condition. .

15.2 Ash water tank shall be above ground level. The tanks shall be designed asa
water retaining structure as per 18:3370. RCC sumps of Ash Slurry Pump house . -
shall be designed as per 18:3370 duly considering water table as well ag additional =
gurcharge pressure. RCC stalrcase shall be provided for access to ali the sumps. Y
All basements shall be provided with handrails alround. .

156.3 MCC and Switchgear room shall be a single / two storled 'RCC framed structure
with cable vault on ground floor and switch / control room on the first floor. ' Control
room shall be air-conditioned, hence; the same shall be given false celling of

and ‘under deck insutation. Maln entrance to control room shall be
provided with alr locked lobby with siiding glass doors. Lobby shall be formed of P
anodised aluminium framing with toughenéd sheet glass 6 mm thick. Toilets shall i
be provided on the ground floor. Walls of the Control / Switch gear room shail be
-of b:lacti‘(. with wall on the Transformer yard side- being designed as per TAC
regutations. . )

15.4 Roofs shall be properly sloped and provided with elastomeric liquid membrane .
water proofing treatment. Rain water downcomer HDPE pipe conforming to .
_IS: 4985 shall be provided. Garand drains shall be provided around the buliding
to carry the storm water to plantdrainage system. Plinth protection shall be given
all round the building. For roof of control and switch gear room belaw water
proofing course, a 50 mm thick foam concrete insulation layer shall be provided.

© 15.5 Windows In switchgear / control room shall be of side hung steel glazed type.using
wired glass. Switchgear room shall have atleast two steel flush-welded doors. -
Entry to control room shall be with aluminium swing type glazed door. Size of
main entrance door to Switch gaar room shall be adequiate to allow movement of
switchgear panels. This shall preferably be steel sliding door with two leaves.
Provision shall be made to lift the Switchgear panel to the first floor with equipment -
hatch and Iifting beam. Staircase shall be provided- with fireproof enclosure .
alround to satisfy TAC reguiations. Tollets shall be provided with PVC doors. Roof
of all buildings shall be given access through cage ladder. Sewage from tollets
shall be disposed off through plant sewage disposal system.

15.6 Auxiliary transformer yard may be required near the Switchgear room. The
Transformer yard shall be provided with chain link-fencing and gates along with
fire wall, paving, soak pit, bumt off pét etc similar to ESP control room.

1
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16.7 Work shall include bottom ash hopper supports, bottom ash extraction equipment
suppotts, pipeline supports and trenches from Bottom ash hoppér to Ash slurry.
sump. Support for fly ash pipeline from ESP etc. to fiy ash sllo is also included in. -
the scope of civil works. ) . :

15.8 Dry fly ash silo of adequaté capaclty alongwith de_ve!bpma’nt of the silo area such -
as paving, fencing, access roads / drainage -of the dry fly ash silo area etc.,
. Included in the scope. Fly ash sllo ghall be RCC construction.

15.9 Pipe line from Ash slurry pump house to the final disposal area shall be run on
piperacks in the main plant area and on RCC pedestals upto & over the bund upto
disposal point. All related Civil and structural works shall be included in the scope.
At all road / rail crossings, pipe bridges are to be provided with bottom of the
bridge at least 8.00 m above the road / rail level. If the OWNER permits at road
crossings the plpes may be run Iinside box culverts also.

15.10 Dry fiy ash storage area shall be provided with fencing and gates. ‘All other Civil /
Structural work to ensure smooth functioning of the Ash handling system are
deemed to be included in the scope of work under the sub section.

16,0 in general, all provisions made shall be as per layout requirements spéciﬂed in the
Volume 11l titted Mechanical Works of the Bid document.

17.0 FUEL OIL HANDLING SYSTEM
17.1 DELETED '

172 Fuel oll pressurisation pump house wit house fuel off purmps (HFO & LDO), heaters
and MCC’s. This is also single storied structural steel framad structure with pre-
coated galvalume sheet roofing. The pumps will be located on ground floor MCC
shall be located at ground level. The pump-house shall be given proper drainage
faciity. The oll / water mixture collected in the sump will be led to an oil water

- separator / ETP. Electric hoist crane or monorai! faciiities will have to be provided
in all the pump houses as specified in tha Mechanical section of the specification.

17.3 DELETED.
17.4 DELETED. . _ | '
. 18.0 DM PLANT

18.1 Dimension and height of the building shall be decided based on‘equipment layout
. and height of the vessels accommodated inside. The DM plant building shall be of
RCC framing to result in large column free space. The roof shall be of RCG.

18.2 Adjoining control room and laboratory shall be provided in an RCC framed building

' with brick cladding Controf room and switchgear room shall have a cable vault
below. Control room and laboratory shail be air-conditioned. False ceiling with
gypboard shall be provided in this area. Underdeck insulation shall be provided in

the A/C area as well as In the Air washer room. Staircase in the Control static
room-Complex shall be extended to the roof also. Flooring on.Control room shall

be of anti-static PVC tilss, Tollets shall be provided in the ground floor. In case a
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transformer yard Is provided the wall in front shall be designed to satisty fire rating
as per TAC. Detalls / requirements of transtormer yard shali be same as those
provided for ESP control room. ‘ :

18.3 Floor where acid / alkali spillage are expected shall be isolated with RCC kerb and
the flooring inside shall be of acid / alkall resistant brick. The drains inside the
bullding carrying acid / atkali mixed discharge shall be provided with epoxy lining.
Outside the building upto neutralising pit these drains shall be provided with AR
brick fining. Specification for lining Is given elsewhere in this document. Acid /
alkall unioading and storage area outside the building shall also be provided with N
kerb with a sump Inside. This area shall also be provided with AR brick lining. o

18.4 Neutrafising pit shall be designed as a water retaining structure with external damp
proofing. Floor and walls of the pit shall be given A.R brick lining. Cailing as well
as floor, supporting pumnps, pumping the clear water from neutraising pit shall be
given epoky lining. DM water storage tank ottside the DM plant shall be supported
on sand pad with ring wall.

18.5 Walls Inside the DM plant area shall be provided with chlorinated rubber based ' L
painting. Main door shall be roling shutter of adequate size to permit entry of the L
largest vessel. All doors and windows in the DM plant area shall be of aluminium
glazed type. Windows shall be of gliding type. :

18.6 The requirements shall be as per Mectianical specifications.Volume-Ill
19.0 CONDENSER COOLING WATER SYSTEM .. ' |

19.1 Clarified water shall be used for clrculating water system. RCC cooling water ki
channe! shall be of rectangular shape and designed as a water retaining structure.
Depth of charinel and width of channel shall match with the width and depth of the
cooling water channe}-from coofing tower. The branch channel shall join together
and form common channe! leading to the forebay of the pump house. Dimension
of the channe! shall be decidad an the basls of the quaritity of water to be carried
by the channel. Floor of the channel shall be given a mild slope to ensure
necessary velocity of flow. The top of the channe! shall be kept at least 500 mm
above ground level with sultabie galvanised M.S pipe hand railing on efther side.
Expansion joint shall be given at a spacing of about 30.m. Pedestrian crossover
shall ba given across the channe! at approximately 300 m centres. The channel
shall smoothly diverge and form the forebay in front of the pump house. It is
suggested that the bottém of the forsbay shall be kept flat and the difference in
tevel between the channel and CW pump sump shall be-made up in the channel
stratch before Joining the forebay, using a slope of 1 Vertical : 6 Horizontal.

19.2 ' Depth of the forebay shall generally match with the C.W sump level, which shall be
decided based on submergence requirement of the C.W pumps at the lowest
water layel in the sump. Forebay shall be provided with cage ladder at tour
comers constructed of galvanised steel. Top of the forebay shall be kept 500 mm
above grade level and handraft-of gaivanised M.S.pipes shall be. provided for the
entire length on either sides. Water level indicator (float type) shall be-provided in ' o
the forebay close to the pump sunp on either side to observe the depth of water. . eE

037 g
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L

19.3 Dimension of the pump sumps shall be so selected as to prevent dead water

' areas, reverse currents, flow separation and eddiss. Recommendations of British
Hydro-mechanic Research Assoclation (BHRA) and Hydraulic Institute Standards
shail be followed. CONTRACTOR shall conduct Hydraufic Physical Model study
to demonstrate trouble free operation of the pump sump and forebay for all
possible altematives / combination of pump operation. Pump sump shall be
designed as water retaining structure. Each sunp shall be provided with mild
.steel groove for Inserting coarse screen, fine screen and stop logs. Grooves for
stop log shall be provided before and aftha the screens. Where as number of
coarse screen and fine screen shall be the same as the number of pump sumps
the number of stop log shall be a minimum of two. Top of the sump floor shall be
kept same as of the top of forebay. This floor shall have openings for lowering
and fifting of stop logs and screéns. - These openings shall be covered with
galvanised mild steel gratings when the screens are placed. in position. . Provigion
for handling of the screens and stop logs shall be made. Suficient paved space
shall be provided to keep the stop log when not in use and aiso for maintsnance of
screens. Galvanised MS handralls shall be provided on 3 sides of the pump floor
(sump roof). Each individual pump sumg shall also be provided with a drain sump
to empty the sump for attending-to m nance of pump. .

19.4 Pumps generally have common base plate with the motor and hence. the pump
foundation Is provided at the motor ficor level. A thrust block shall be provided
connecting the pump and motor floors to resist the pump thrust. Staircase shall be
provided from the pump floor to motor floor. Motor ficor shall-be given handrall on

the two sides. Pump maintenance area shall be provided on one side at the pump
floor level. :

19.6 Side of the pump hpus'é upto motor ficar level on the pump discharge side ghall be
of RCC. Maintenance bay of the pump house shall have R.C.C grade slab with
granolithic finish and non-metallic floor hardener. Motor floor shall also have
similar finish. .

19.6 An annex to the C.W pump house shall be provided in RCC framed structure to
accommodate Switchgear and Control room with cable vault below, Ozonisation
room and toilet block. Side cladding shall be-of brickwork. All fioors and roofs shall
be of RCC. Roof shall be given proper slope and liquid membrane water proofing
treatment. Rain water down comers shall be of HDPE pipes conforming to IS

© 4985. Roofs shall be made accessible by MS cage ladder. CW treatment skids,
acid dosing sidds and Sulphuric &cid storage tanks shail be housed in a separate

AC shest roofed shed. : :

.

187 Al doors shall be of flush welded steel construction. For Switch gear room, the &
maln entrance door shall be of adequate size to transport the panels. All windows. 3
. shail be steel glazed side hung. Wall in front of Transtormer .yard shall be L
designed to satisfy fire rating as per TAC regulations. .

19.8 An auxiliary transformer yard may be required in front of the Switch gear room.

Civil work similar to the transformer yard in front of ESP control room shall be @
included in the scops of work. : s

199 Outside the pump house suppon blocks for butterfy vaives and pipes aiong with . e
proper handling facility shall be provided. ' .
63 - &
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19.10 Cooling water conduits of adequate size shall be provided from C.W pumps to
condenser and hot water conduits from condenser to cooling. tower. These
conduits shall be formed of structural steel conforming to 1S:2062 laid under
ground with an earth cushion of 1500 mm above the pipes. The pipes shall be
given an epoxy painting on intemal surface. The pipe shali be encased in R.C.C
with a minimum thickness of 250 mm with reinforcement. Pipe shall be designed
formeshutoﬁpressureofﬂ!epumpom.smsmemaximumpumphead
whichever is higher. A surcharge of 2 t/ sq m in addition to backfill'may also be
considered, Where pipes are not ancased the pipe shall be given sand bedding
up to the centre line of the pipe, At location of the berids: anchor blocks shall be
provided, Manholes shall be provided along the dength of pipe at about 150 m
centres-and near locations of bend in each pipe. The pipes shall be iine tested
before commissioning of the system. At road / rall crossing, the encasement shall
be designed adequately to withstand the additiona! Imposed loads. :

19.11 CW Makeup reserve tank- of capaclty 1x10000 Cum. OR 2x5000 -cum. with
filtration plant shall ba.provided. o

200 COOLING TOWER

20.1 Cooting tower shall be Natural draft type.

20.2 RCC basin shall be In two compartments with supporting structures and
foundations. The basin shafl be provided with drain sump, cold water, outiet duct
with screen, stop log and all assdciated handling facilities. '

20.3 Cold water open channel of RCC leading from cooling tower basin to forébay of -
CW pump house shall be provided. . ... : '

21.0 MISCELLANEOUS PLANT BUILDINGS
21.1 Al Washer Room & Compressor House

21.1.1THils shiall be located In beteen unit-2 & unit-3 station building. This shall be a
single/double storled stee! framed building adjoining to the Turbo generator bay.

Roof -shall be of RCC supported on colour coated trough shaped permanent

on

decking supported on steel framing. Side ciadding shail be by brick
concrete encased steel beams. Intemal wall surfaces shall be given 20 mm

camerit mortar plastering mixed with water proofing compound. Water tank and
RCC supporting structures for louvres, filter and foundation for equipment such as
fans and pumps are also included in the scope. Proper drainage of the floor has
to be provided. Doors shall ba of flush welded steel and they shall be made .
airight. Rolling shutter of adequate stze should be provided for taking the
equipment inside and truck with compressor. The roof framing shafl support an
under-siung crane of adequate capacity. Compressor foundation shall be isolated
from the grade siab. Air recelver and Alr drier can be supported from RCC grade
slab. Al trenches shall be sloped towards drain sumps. Trenches shall be
provided with-chequered plate cover. Steel glazed windows shall be provided for
ventilation and natural lighting. A minimumn of 2 flush type steel doors shall be

_provided for movemant of personnel. Dimension of the bullding shall be decided
by the CONTRACTOR to suit the dimension of the equipment he is supplying duly
taking into account the maintenance requirements. : ,

""""""
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212 Warshouse and Chemical / Hazardous Stores

21.2.1 This building shall be of structural steel framewoark with limited number of internal
column to result in large column free area. Roofing shall be of permanent colour
coated trough shaped steel sheeting suppotted by steel truss. Side cladding
shall be permanent colour Coated non- insulated metal cladding as per clause
No.3.2, Part F- finishes over 3000-mm high brickwork. The minimum area for this
facility/building.  shall be 1000Sqm including en area of 75 Sqm for
Chemical/Mazardous stores. '

21.2.2 Loading and unloading: platform for trucks, ramps for movement of forkiift etc
. shall also be provided. - Separate office space, chemical storage, hot storage,
electrical storage, A/C stores, Tollets etc shall be provided. All windows shall be
provided with M.S.grills for security. Rolling shutter of adequate size shall be
- provided for movement of truck / forkiift etc. Grade slab shall be designed for
truck traffic. Provision for open and semi-covered storage areas shall also be
provided in stores complex. The stores complex shall be cordoned off with chain

link fencing with an entry gate and security post

21._3 Diese! Generator House j :

21.3.1This shall ba a single storied RCC framed structure with electric hoist. The
dimension of the bullding shall be decided by the CONTRACTOR to suit
equipment supplied. .D.G set foundation shall be isolated from the fioor. .

21.3.2Al trénches shall be of RCC and shall be designed as water retaining structure.
There shall be no entry of cables / pipes to these trenches below grade level from
outside. All these trenches shall be covered with chequered plate over steel
framing. Adequate number of sumps shall be provided to draitthess trenches.

214 ACPlant :

This shall be a single storied stee! framed buiding with in-situ RCC roof- over
colour coated trough shaped permanent metal decking supported on stesl beam. .
Side cladding shall be brickwork. The roof framing shalt support an electric hoist
of adequate capagly. The dimension of the buflding shall be ‘decided by the
CONTRACTOR to sutt the layout and maintenance requirement of the equipment -
-being supplied. Maln entry shall be- through' a rolling shutter pemnitting entry of
truck with machinery. A minimum of two numbers of single feaf steei flush doors
shall be provided for movement of personnel. Steel glazed side hung windows
shall be provided for natural fighting and ventilation. .

22.3 Service Water Overhead Tank

This shall be of RCC construction with all necessary piping, access stairs, pump
room, etc., complete.

224 Potable Water Tanks

This shall be standard Polyethylene storage tanks of required capacity conforming
to 1S-12701 with all necessary piping connection and fittings etc., and fixed over
an appropriate base / roof of buildings.

046
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226 DELETED

23.0 EFFLUENT TREATMENT PLANT

23.1 The effiuent treatment plant shall be as per the description mentioned elsewhere in
the specification. : .

232 -All sumps and pits in waste-water treatment plant shall be of RCC construction
with proper acid / alkali liners. Electrical / control panel shall be located in an RCC
eqilding with office space tor operating personnel as per systen requirement.

: s _ .

24,0 PIPE AND CABLE RACKS .

24.4 All cable and pipe routing in outlying area shall be clubbed and shall run over
ground on structural steel pipe | cable racks at a height not less than 3000 mm
above grade level. Where the pipes cross roads / railway clear headroom shall be
8000 mm. The racks can be multitiered. Cable shall normally be laid above the

pipes. '

24.2 The racks are generally designed as a rigid frame in the transverse direction and
braced in the longitudinal direction. Expansion provision shall be provided
wharever there Is a change in direction or where length of the rack exceeds 100
metres. Access ladder shall be provided at suitable location. Where so required
chequered plate piatforms shall be provided for maintenance purpose. Pipe rack
columns shall be supported on RCC foundations with bottom of base plate about
300 mm above ground level. :

250 Clarified Water Storage Tank

THis shall be of RCC construcion of capacity 1000 cum. Water tight and above
ground. All requirements enumerated in mechanical section of this document are
to be catered for by this facility. : ,

260 GENERAL: : _
The CONTRACTOR shall take up all bulldings, structures.and facliities as per bid
st(l’puiaﬁonhs’ in respect of type and area to meet the functional requirements
adequately. )

Whe[aver' the requirement of specific area (floor area etc.,) for any building ié not
specified, the CONTRACTOR shall provide adequate space, as per OWNER's
regtui:ierrent. to ‘avoid congesfion in the bullding for movement of men and
material. ' .

T s
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ﬁ _ PART A - GENERAL REQUIREMENTS . |sHEET 10F6

i... GENERAL

1.1 Design and construction of buildings, structure elc., shall take into account
requirement for operation and maintenance of all equipment and its users. The
buildings will have good architectural features. The surrounding area shall be
properly micro levelled and graded. L

+2 Architoctural concepts for Bulidings

The architectural design concept of bulldings structure shall be evolved
considering the functional, technological and other requirements to match with
structures of existing Units for efficiont operation, ensuring comfortable working
environment tor personnel, salisfying the aesthetic requirements. Special care
shall be taksn to provide elegance and aesthetics, with effective use of
appropriate treatment, materials, fitings and finishes. To achieve the above
objective CONTRACTOR shail employ a qualified architect / architectural firm
tomieany out all designs and hold all other architectural responsibilities for the
project. '

1.2 The CONTRACTOR shall obtain and be conversant with all laws, by-laws,
regulations of local and Statutory Bodies as applicable 6 the project. The
architectural concept evolved should also take care of these requirements. The

-+« CONTRACTOR shall provide the drawings and documents for such statutory

2. ROOF ACCESS'

Allmohshallbe,pmﬂdgdwﬂhaccessthmuﬁhastalrcase]eagsladder.
Minimum 1000 mm wide access path shall be provided with tiles to approach
equipment on roof. . '

3. PLATFORMS AND WALKWAYS

3.1 Platforms shall be provided to all major equipment, not directly accessible from
the fioors, for maintenance. Platforms and connecling walkways' shall have a
minimum width of 760 mm: However, in case ¢f space restriction, the mjnimum
allowable clear wiith shall be 600 mm with prior approval of the OWNER.
Platforms in front of the entry shall be atleast 800 mm wide. Platiorms located
close to each cther shall be connected with walkways.

3.2 Al steel platiorms above grade level shall be constructed with kick plates at
edge of the platform to prevent tools or materials from-falling off. it shall consist
of 8 mm thick steal plate projecting 100 mm above the platform surface. Kick
plate shall be palnted with the same type of coating as the material to which it is
attached. : o : y

. ' ’

3.3 Continuous walkway at least 500 mm wide shall be provided along the crane
girder level with handrails, on both side of the building. Approach to EOT crane
shall be ensured by Cage laddar qr'staircase.

e
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|4 STAIRS & LADDERS

4,1 Steel stalrs

All stee! staircases shall hormally have minimum clear width (back to back of
stringer) of 1000 mm and minimum inclination with horizontal of 35.75%
Howsver.heasaofspacerestlcﬂon,mlnﬁnumdearwldﬂmuptom-mmam
slope. 45° may be provided. The vertical height between successive
tandings shall not exceed 5 m. Channels {min MC 200) shall be provided as
stair stringers. Treads shall be- minimum 250 mm wide of chequered

gmtlng,w%sui:ablenosing,andspeoadaquaﬂyéoastoresmameﬂso
to maximum 180 mm (200 mm in exceptional cases). :

42 . Stoel Ladders

Ladders shall be provided to platforms, -walkways, instruments and equipfent
which do not require frequent access. Ladders shall preferably be vertical and
its ange with vertical shall not exceed 5°. Ladders shall be of minimum 450
. mm dear width -with 20 mm dia. MS rungs spaced at 300 mm
(maximum).Ladders shall be provided with a safety cagée of minimum 750 mm
diameter clear when the top of tadder Is more than 4.5 m above-the landing
level. However, safely cages shall startat25m above the lower tanding level.

4.3 RCC stalrs

All stairs shajl have meximum riger of 180 mm and a minimum tread of 250
mm. However, for public buildings riser shall be limited to 150 mm and tread
width of 300 mm. Minimusn width of stairs shall be 1500 mm generally. Al
stairs normally shall have not more than 15 risers in'one fiight. Aluminum angte
gocsicng with minimum 50 x25 x 3 angle shail be provided for edge protection of

5. HANDRAILS

5.1 Handrails shall be provided at appropriate places to ensure safely 8.0. around
all floors / roof openings, projections / balconies, walkways, platforms, steel
stairs etc.

E2 All handralls shallbe of 32 mm nominal bore MS pipes {medium class) as per
1S: 1161 galvanised using 750 gm/sq. m of zinc. Handralling shall be a two-rall
systemwlmmetopranmwmmabovomawanmysurmGandtha
intermediate fall 450 mm below the top rall. Handrall post spacing shall be
limited to 1500 mm as far as possible, but, can be proportioned to the length of
the opening. in such a case, spacing shall not exceed 1850 mm center to
center of posts. Handraiiing shal be shop fabricated for specific locations and
fiefd welded or bolted to the erected structural steel.

&3 For RCC stalrs, handralling with 20 mm square MS bar balustrade with sultable
MS fiat and Aluminum / Teakwood handrail shall be provided, unless
specifically mentioned otherwise. The overall provision of this component shall
be aesthetically inpressive. -

. 043
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6. EDGE PROTECTION

Wherever possible around floor openings an RCC kerb of 100 mm wide 150
mm high shall be provided. All concrete edges, where-breakage of concrete
comer Is expected shall be provided with angles of minimum size L 50x50x6
with lugs for edge protection e.g. alround the cut-outs / openings in floor slab, .

. edges of drains supporting grating covers, edges of RCC cable / plpe trenches
supporting covers, edges of manholes supporting covers and supporting edges
of precast covers etc. ' -

7. ANCHOR BOLTS AND INSERT PLATES

7.1 Anchor bolts shall be designed for working stress, In tensiori and shear, for
embedded length of the anchor boits and pipe. sleeves. Shear and crushing
strengih of concrete shall also be checked. Increase in. aliowable stress for

loading including selsmic and wind loads shall not be permitted in design of
anchor bolts. :

7.2 Insert plates shall be designed / checked for shear and bending moment. All
fugs shall be checked for tension. Bond strength of concrete shall be checked.
Lugs using steel bars shall preferably be fillet welded to the plate to transfer full -

- girengthofthe lug. - . :

8. VERTICAL HEADRQOM

8.1 Al accessible areas shall be provided with minimum’clear headroom as follows,

unless otherwise-specified. -
Finished floors to celling {bulldings) 3000 mm

 Doors, Walkways, Platforms, Stairs elc 2100 mm
False ceiling of office areas - 2400 mm
Walkway above false celling . 1000 mm
Safety cage for ladders 2500 mm
Accass for fork lift tricks 2800 mm
“‘All roads / Rallway crassings & crane access 7000 mm

Cable & Pipe rack _ 3000 mm except at Road
. /Rait crossings.

9. EXPANSION /CONSTRUCTION JOINTS

9.1 Expansion and construction jolnts shall be provided wheraver required. Al
expansion and construction Joints of water retalning structures in RCC shall be
made water tight using PVC ribbed water stops with central bulb. However,
kicker type {externally placed) PVC water stops may be ussd for tho base slabs
and In other areas where it is required %o facilitate concreting. The minimum
thickness of PVC water stops shall be 6 mm and minimum width 225 mm. At
other joints these shall be 150 mm wide. ) '

9.2 Two part polysulphide sealant conforming to 1S: 12118 shall be used for sealing
of joints in contact with water. For ather cases, bitumen sealing compound

—07%
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conforming to IS: 1834 can be used. Pre-formed bitumen 'lmpregnated fibre -
board conforming to 18:1838 shall be used as joint filler. '

10. - BRICK / STONE MASONRY AND PARAPET WALL

10.1 All masonry works shall be designed in accordance with IS: 1905, iS: 2212, is:
4398 and other relsvant IS codes as applicable. Structural dasign of load
bearing and non-ioad bearing walls constructed with sofid or perforated bumt
clay bricks or concrate blocks shall be in accordeince with criteria specified by
Sectlon4ofNational Bullding Code of India Part VI.

10.2 ANl walls shall be non-load bearing Infilled panels walls. Extemal walls of all
‘bulldings shall ba &t least one brick thick. Al intarnal wall shall be at least one
brick thick except for intemal partition walls for office area, canteen, change
rooms, first ald rooms and tollets which may be half brick thick, RCC bands
shall be provided wherever necessary. Stene masonry / PCC wall shali be
provided upto 300 mm ebove the finished grade level (FGL). Brick masonry
shall be provided above this level. -

10.3 50 mm thick DPC (1:1.5:3) with water proofing admixture shall be provided at ¢
plinth leve! before starting masonry work.

10.4 Minimum 50 kg/ sq cm compressive strength brick shall be used for non-load
bearing super structure brickwoik. ‘Cement sand mortar 1:6 for.one brick thick
wall and 1:4 for half brick thick wall shall be used. For half btick walls, RCC

- transomes and mullions ehall be provided.

10.5 Type, thickness and height of external walling, facihg the transformer yard to
takq care of fire accidents In transformer yard shall be according to the
requirements of Tariit Advisory Committee (TAC). :

10.6 Even where metal cladding Is specified, for initial 3 m height from the ground
leval, minimum one brick thick masonry wall shall be provided. T

10.7 Al upstands and parapet walls on roof shafl be of RCC constructions, minimum
height of parapet walls shall be 750 mm and thickness 125 inm with aesthetics
of architectural designs as appraved by the owner. o

11. DRAINAGE -
11.1 Floor drainage _

11.1.1 For all buildings and areps, suitable amangement for draining out water
coltected from equipment blowdowns, leakage, floor washing, fire fighting, etc.,
shall be provided on each floor. Gully traps, inspection pits, collacting pits etc.,
shall be located sultably end designed considering flow volume, easy access,
malmenance apd safety. ' .o )

11,12 All drains inside the buflding shall have minimum 40 mm thick grating covers.
In areas where heavy equipment loads would be coming, precast RCC covers
:2:!“ be provided In place of steel grating. These drains shall lead the water to -

rain sump. .
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11.1.3 Garland drains shall be provided around all bulldings to receive the drainage
' water from roof and fioor and lead them to the plant storm water drainage
system.

112 Root dralnage
11.2.1 Roof drainage system shall be provided for quick and efficient dreining of

rainwater from roof to avoki seepage and damage to rocf. The runctf gradient
for the roof shall not be less than 1 in 100. Roof drainage system shall consist
of roof drain heads, ralnwatér down comers and fixtures. Systom shall be
doslgnedtéhandledeslgnralnfanfprmespeeiﬂcsitaandshaﬂheln
accordance to stipulations of 1S: 1742 and 18: 2527. Roof drains shall conduct
water to storm drains though down comers. : .

14.2.2 Ralnwater down comers shall be of HDPE Pipe conforming to IS:  4885.
11.3 Sumps
in case of underground structures, sumps with pumping arrangement shall be

pmvidedalsuﬁahleloeaﬂontoeoﬂodandpumpoutahylncidentalw&ter
collection to nearest storm water drain.

*12. WATER PROOFING OF UNDERGROUND STRUCTURES

T T T
PR S T

i ol

12,1 All underground structures llke bassments, pump houses, water retaining R

structures eto., shall have platiciser cum waterprocfing cement additives v

confirming to IS: 9103. In addition, imils on permeability as given in IS: 2545 . .

shall also be met with. The concrete surface of these structures in contact with L

soli shall be provided with minimum two coats of bituminous painting of grade - e

85/25 conforming to 1S: 9862 @ 1.7 kg/sqm (minimum) for water / damp G [k

proofing. Also provision shall be made on the inner surface of walls and base =N

slab, 50 that water proofing grouting can be Injected later in case of leakage.’ G

13. ANTI TERMITE TREATMENT
Pre-constructional anti termite treatment shall be given to all vulnerable areas

R

susceptible to termite attack and shall inciude column pits, wall trenches, L

foundations filing below-the floors etc., as per IS: 6313 and other relovant .

indian Standards. . <
14. Plinth level - &
14.1 Finlshad.groumi floor leve! (plinth level) of all buildings and pump houses shall - L

be minimum 500 mm above the formation level / grade level.

142 All cable vaults shall bo located above ground level L.e., vaults shall not be L
provided as basaments in the buildings. ' U

dee Eee

14.3 Finished flogr levels of Boller area / transformer area yard paving shall be kept &%
200 mm lower than the finished floor level of turbine buliding. &
i _ G
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15.0 Backfilling of over excavated area:

grade of concrete

Over excavatod area / loose soil / pockets shall be backfilled fillod with M10

16.1

16.2

'00aaégoaooooooooooo.ooooo.oqcobooooo}

160 STATUTORY REGUIREMENTS

All the applicable statutary rules pertaining to Indian Factortes act,

Factory rules of.State Government, Fire safety rules of Tarift Advisory

committee, Water act of Poliution Control boards, Explosives act etc., .

and stipulations of other ralevant statutory authorities shall be taken
into consideration at the time of design and construction.

Provisions of safety, health and welfare according to Factorles act shall
be comptied with at design stage. These shall include provision of
continuous walkway (minkmum 500 mm wide) along crane-girder at
crane girder level on both sides of the bulkding, comfortable approach
to EOT crane cabin, raflings, fire escape locker room for workmen,
pantry, tollets, rest rooms etc. '

16.3 Adequats no. of fire escapes ghall be provided in a building. Fire proot

doors, no. of staircass, fire separation walls, lath piastering on structural
steel member (in fire prone areas) shall be made according to the
recommendation of TAC. For fire safety requirements of bulldings 1S:
1841 and IS: 1642 shail be followad in addition to TAC requirements. All
masonry firewalls shall be minimum 3456 thick and RCC firowall shall ba
minimum 200 mm thick. : S
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1.  GENERAL

2,

All structures shall be designed for the. most critical combinations of dead loads,
Imposed loads, equipment loads, crane loads, steam plping (static & dynamic) and
other piping loads, wind loads, selsmic loads, temperatura loads, loads and forces
developed dus to differential ssttlement and any cther loading conditions which can
occur during the design life of the tacility. T ot

DEAD LOADS

2.1.1 Dead loads consist of the weights of the ‘structure complsto with finishes, fixtures,

partitions, wall panels and all aquipment of semi-permanent nature including tanks,
sllos, bins, partitions, roofing, piping, cable trays, bus ducts etc. The content of
tanks, silo, bins and hoppers etc., shall be-measured at full capacity for this

purpose. : . :

2.2 The piping loads, cable tray loads and the contents of the tank, sllos, bins and

happers shall be listed separately so that they can be excluded from dead load
when dead Ioads are acting as stabilising load for uplift.

23 The following unit weight of material shall be considered for computation of loads.

3
31

Loads given in IS: 875 (part-) shall be made use of for material not listad balow.

Materials : Unit welght
Plain cement concrete ' H 240 tfeum .
Relnforced cement concrote : 2.50 ticum
Structural stoel . : 7.85 t‘cum
Brick work ) : 1.9 Youm
Cement plaster : 2.1 fcum
Floor Finish : 2.4 ticum
Coal : 1.20 t'eum
Fly Ash : 1.60 tleum
Bottom Ash’ : 1.60 t/cum
IMPOSED LOADS

imposed loads In different areas shall Include live loads, dust loads, minor
equipment loads, cable trays, small pipe racks / hanger, erection loads, opsration /
maintenance loads, etc. The loads conskdered shall not be less than that specified
in IS: 875 (part li). The loads fisted here under are the mintmum loads for the ateas
involved. Special use areas shall be investigated and loads revised upward as
necessary. Floors and supporting members which may be subjected to heavy
equipment five loads shall be designed on the basis of the weight of equipment or
specically defined live loads, whichever Is greater.

048 L
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32 The specific minimum fioor ive loads are listed below:

821 Roofs:
) Flat Root 1.5 kN/sqm for roofs
. 5.0 ki/sqm for accesshble roofs with HVAC
ment etc.
(b) | Sloped Roof- 3 _AsperlS: 876
8.2.2 | Turbine Building
{a) Ground floor :| General area 25 kN/sam '
S Heavy eqpt. Storage area 50 kN/sqm -
_(b)__| Operating Floor | : | Rotor refnoval Area 30 kiN/sgm
Eqpt. Laydown Area 30 kN/sgm
Other areas (Comidors etc.) 15 kN/sgm
Rotor removal area beams shall also be checked
. | for % the rotor load at the center of the beam. _
(c? Heater bay floor 10 kN/saqm
(d) | Deaerator floor |- | 10kN/sgm
(o) Precast concrete 12 kN/sqm
covers :
{ | Mozzanine floors 10 kN/sam
(@ | Platform around 10 kiN/sq,
: _deaerator _
1 (h) Floor around feed 20 kN/sqm
' water tank
33 Boller / Bunker area
(a) | Floorat(+/-)0.00 15 kN/sqm (under operation) or actual loads
. specified by Boiler manuiacturer.
[b) | Feeder / Trpper| |20 kN/sqm. Beams however shall be
floor chacked for feeder / tripper load. -
34 Main control room/el . '
bulldings
[a) | Control  Room 10 kN/sgm
Floor .
043
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" Im [mccroom . | |15ivsqm
[c) | Cable vault fioor 5 kN/sgm &

d) | Battery Rooms 20 kN/sqm : 5

e) | AHUAC.  &| |10KkN/sgm . e

-vantilation ! o

fioors . ; L
Switchgearroom | _ | 16 kNfsgm &

g) | PLCC, relay soom 15 kiN/sqm
L8 Pump houses : =
(a) | Operating floor 15 kN/sqmu or as required by equipment : €

slab i supplier whichever higher. ' ) ¢
| 36 Workshop 10 kN/sqm ' . -
3.7 Other Areas : ¢
o [a) | RCC floors SkN/sqm for  offices, laboratories, .
conference rooms and general floors. , Lo

b) | Stairs - - and| |5kNfsgm p

balconles : - - ol

[c) | Chequerad plata/ 5 kN/sqm (.

_gratings . .
‘| walkways 3 kN/sgm . . C

() | Tollet rooms 12 kN/sqm ¢

38 Raliway supporting bridges such as bridges, culverts efc., shall be desligned as per 3
Rallway bridge ules. - N @

3.9 Culverts and allied structures including RCC pipes shall be designed for Class “AA”
wng and checked for Class"A™ loading as per-IRC standards for two-lane road
above. - . C

3.10 Covers for trenches & channels which are not exposed to vehicular traffic shall be
designed for Live load of adjolning area or 2 Vsqm whichever is higher. Where |
channels are likely to be exposed to vehicular traffic, the requirements of Code of
practice for road bridges shall be adhered to.

" 3.11 Piping anchor and restraint forces of major piping shall be obtained trom piping
analysls results and be considered as live load In the structure design.

3.12 Ponding effects due to framing deflections for roofs, it any shall be considered.

.13 in addition to the live loads, a minimum of 1.50 kN/sqm shall be considered as
Hung loads for electrical, ventilation & alr condtioning. A load of 2.5 kN/sgm shall
bo considered as Hung loads for piping unless otherwise mantioned.

3.4 Live loads reduction shall bain accordance with the provistons of 1S: 875 & 18:1893
in case of seismic analysis.
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4. EARTH PRESSURE LOADS

shall be considered.

5. WIND LOAD

" condition shall be considered for design.

two wind load vatues shall be considered for analysls.
6. SEISMIC LOADS ' . .
6.1 Seismic forces shall be as perzone 1l of 18:1893.

6.2 For following structures, the design methods listed below shall be used.

4.1.1 Earth pressure for all underground structures shall be caloulated using coefficlents -
of earth pressure #f fesf, coefficlent of active or passive earth pressure (whichever -
is applicable). However, for design of substructure of pump house, cold water
basin of cooling water and under ground liquid storage tanks earth pressure at rest

a) . Angle of Internal friction fof foundation of underground structures for calculation of
earth pgpssmeshallbefmmsdlmpoﬂm%dagreesv_vhichmrls lass.

b) For backiled soil, angle of intemal friction shall be limited to'33 degrees.

[ ]

42 In addiion to earth pressure and ground water pressure, etc., a minimum
surcharge load’ of 2.0 Ysqm shalt also be considered for the design of afl
underground structures including channels, sumps, cable & pipe trenches, etc., to
take into account the vehicutar traffic in the vicinity of the structure.

51 Wind load on structures shall be calculated as per provisions of IS: 875 (part 3).
The wind shall be assumed to blow In any direction and most unfavourable

52 In design of structures, wind force on equipment supported on frame including al
fixtures, piping, staircass; tadders, etc., shall also bé consldered.

53 Wind loads.generally be estimated based on 3 seconds gust wind as per IS 875
(part -3). However, wind foads for stender structure_ (having helght to width ratio
exceeding 5) shall be calculated using gust factor method also and higher of the

’

Bulldings

Turbine Buiding" and Bunker Response spectrum method

1.75 and for other minor structures as per 1S:1893.

6.5 structures which is mandatory for Zone —1il.

Al other Buildings Selsmic Cosfficient Method

6.4 Ductlle detailing In accordance with IS 13920 to be adopted for all concrete

8.3 The mportance factor for all power plant bu!ldlngs and structures shall be taken as

051 .
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7. TEMPERATURE LOAD

7.4 Expansion and contraction due to changes of temperatures of materials of a

structure shall be considered and adequate provisions shall be made for the eifects

- produced {as per provision-in relevant IS codes). Sultable expansion joints shall be

72

73

82

83

9.2

provided in the longitudinal direction’ wherever necessary with provision of twin
-columns. ‘The maximum distance of the expansion joint shall be as per the
provisions of 1S: 800 and 19:456 for steal and concrete structures respectively.

Analysis shall be.caned out for ambient temperature variation. The temperature
variation shall be considered as 2/3 of average maximum annual varation In
temperature. The average maximum annual variation in temperature for this
purpose shali be taken as the difference between the mean of ths dally minimum
temperature during the coldest month of the year-and mean of daily maximum
temperature during the hottest month of the year. The structure shall be designed
to withstand thermal stresses due to 50% of the temperature variation.

Cosfficlent of thermal expansion of steel shall be taken as per IS : 800.
Coefficient for thermal expansion for concrete shall be taken as per IS: 456.

EQUIPMENT LOADS,

Static and dynamic loads of major equipment such as deaerator, heaters, etc., shall
be based on the manufacturer's data-of the specified equipments and shall be
consldared In design in addition to the live Joad. However, where the uniform ficor:
live load adequately accounts for the equipment moving weight, the weight of such
equipment as a dead load shall not be considered. Eg: switchgear and control
room fiors are usually dasigned for a live load that Includes the equipment weight.

Al ‘equipment, tanks and piping design loading shall Include hydrautic ‘testing
loading. Weight of equipment, ducts, tanks, pipes, conduits, etc., supported by
structure shall include maximum possible loading conditions i.e fiooded conditions -

_and asscciated impacts, test loading, anchorages and constraint effects.

Air and gas duct loads shall include weight of insulation, duct attachments, dust
accumulation loads, seismic, wind and other loads applicable.

CRANE, MONORAIL, ELEVATOR & TRACK MOUNTED VEHICLE LOADS
Crane girders and supporting columns shall be desigried for vertical and horizontal
forces (including impact torces) as per crane vendor's data. Al Tifting beams and

monorails shall have their design loads increased for impact factor as mentioned
hereinafter. : :

impact Factor -

Loads for cranes, holsts and elevators shall be taken as per IS: 875. The minimum
impact factor to be used in design shall be as follows: :

9.2.1 Crane loads:

@)

For vertical force, an impact factor of 25% of the maximum crane wheel load

052 -~
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(b) A lateral crane surge of 10% of the weight of the trollsy pius fifted load applied at
the top of each rall divided In proportion to the refative lateral stiffness of the rall
support system ] _

{c) A horizontal surge of 5% of the maximum static wheel loads of the crane applied at
the top of the rail in longitudinal direction.

9.2.2 Monorall loade
(a) Impactfactor of 10% of lited oad of holst for monorail and support design
(b) Impact factor of 25% of the fifted load for electrical pulley and suppost deslgn

92.3 Elevator

A 100% of the liflad load including elevator five load plus the cab weight for the
elevator support beams. ‘

9.2.4 Patestals supboning gravity take ups for conveyors and pedestals in elevator pits
" . ghall be designed assuming 100% impact factor.

93 Track mounted vehicle supporting structures shall be designe& agsuming 100%
impact factor o

10. OTHERLOADS

10.1 Stresses imparted to structures-due to differential settlements, vartation of water
table, erection and maintenance loads, creep and shrinkage shall also bé
considared in design of all stiuctures. _

10.2 In order to atlow for unusual foading dusing steel member erection or during the
oomuucﬂonperbd.aubmmsmmalorcounnl!msacﬁngasmnstm«ﬂas
aredeslgnedtowﬂhstandanmdaltomeofﬂlnoomblnaﬂonwlmme'daadloadof
the beam. Endohnnecﬁmm_theéebmmsaredasfgnedtou'ans]erﬂsmdalbad.
A minimurh of 12mm thick connection angles are to be provided unless thicker

angles are required by design.

10.3 Roof girders / russes in the service / maintenance bay of Tutbine bulding shall be
designed for crane erection loads. . )

§0.4 Columns in turbine building near transformer yard shall also be designed to support
. tension due to strung conductors and shield wire it the conductors are connected to
- the Turbine bullding columns. . o

11.0 BASIC LOAD CASES
“The following basic load cases shall be considered for the analysis:

(a) Dead load : : D
(b) Setf welght of permanent equipment : EL.
(c) Live ioad on fioor / walkway : L
- 0532
4
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(d) Liveload on roof 1 LR
* (@) Crane load with [ift : CR1

" () Crane load without fift . CR2-
(@ Wind load . d WL
(h) Selsmic load oot SL
() Load due to soil prassure Sl SP
() Loadduetosurcharge - : SCL o
(k) Load due to hydrostatic pressure * : HP f
() Load due totemperature . - TL

(m) Spedal loads ‘ : SPL
12.0 LOAD COMBINATIONS

12.1 The individual members. of the frame shall be designed for worst combination of
forces such as bending moment, axial force, shear force and torsion. Permissible
strassas for 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. - :

| 12.2 Criticallty of erection / maintenance loads shall also be checked separately In
combination with other simultaneously occurring loads for possible design loading.

12.3 For design of main plant structures during seismic conditions, the deagrator feed
water tank shall be considered fult up to operating level. However for other load
. combinations flooded condition shall be assumed. - _

124 “Lifted load” of crane shall not be considered during seismic condition.

12,5 In case more than one crane Is pl'ovidéd and Tandem operéﬂon is not envisaged,
the load shall be takin as one crane fully 'oaded and second crane without fifted
toad hut standing idle adjacent ta first crane. -

3. LOAD COMBINATIONS FOR UNDERGROUND STRUCTURES

Fdhwingbadingoondiﬁonssha!lbemlderedmaddiﬂontnmpbadngfmn
super structure for the design of sub-structure of pump house, channels, sumps,
tanks, resarvoirs, trenches and other under ground structures. -

" .13.1 Only liquid pressure from inslde and no earth pressurs and ground water preésura,
and surcharge pressure from outside (applicable pnly to the structures whjch are
{iable to be filled with water or any other fiquid). :

13.2 Earth pressure, surcharge pressure and ground water prassure from outside and ,
' no water pressure from Inside. ' .

13.3 Base slab of the pump house shall be designed for the condition of difterent
combination of pump sumps being empty during maintenance stages with
maximum ground water table. Intermediate dividing piers of pump sumps and

S
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partition walls In channel shall be designed considering water ori one side only and
tho other side being empty for maintenance. :

13.4 Design shall also be checked against bucyancy ‘due to ground water during
construction and operation stage. - Minimum,tactor of safety as per 1S: 3370 against
buoyancy shall be ensurad considering empty condition Ignoring superimposed

foads. .

135 Effect of uplift pressure due to created water bodles lke raw water pond / ash pond
shall be considered. o -

14. SPECIAL STRUCTURES .

For the following struotures, additional foading criteria a3 mentioned below in
addition to the criteria discussed above ghall be considered:

141 Coa! bunkers . _
14.1.1 * The following densiles shall be considered for design of coal hunkers :

(a) For volume oek:tnaﬁms s 800 kglcum

“(b) - For structural design . 1200kgom - .

14.1.2The coal bunker will be designed as per criteria outiined In 1S:9178 (Part 1&l)

142  Ashslics
14.2.1The following densities shall be ;zonsidared for design of coal bunkers :

(a) - For volume calculation of bo.ttom ash silo : 650 kg/eum
@)  Forvhumecaluatonoifyashslo i . 750kgoum
T For load calculation of both types of sllos = & 1600 kg/cum

_ 14.2.2The steel ash sllo shali be designed generally as per the criteria laid down In IS: 4995

(Part 1&1l). The static pressure calculated at rest shall be multiplied by an over

~ pressure factor of 1.35.for the top 1/3 rd portion and by a factor of 1.75 for the bottom.

2/3 rd portion. Speclal aftention shall be given In assessing the effect of hot
temperature of ash on the wall. Temperature of ash shall be taken as 150°C.

143 Switchyard atructures

14.3.4The loading for thp design. of switchyard structures shall be as per IS: 802 Part
. 1/Set1-1995 (latest edition). Following loads shall be considsred:

(2) Dead load due to equipment arid dead load due to stfucture

(b) Wind foad on fowers, cnndilctors- ground wires and insufator strings calculated
_asperclause 8and9of 1S:802. © - - .
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©) Tempetamra eﬂects consisting of eﬂect of temparamre variation and sag tension
as per dause 10 of 18: 802

(@ Climatic loads as per chuse J1.20f1S5:802
)] Anticascadingloadsasperclausaﬁ.a 1 of 1S:802

(0 Torsional and longitudinal loads caused by breakage of conductor
asperdause 11.3.2 and 16 of 15:802

(9) ‘Constrution and malntenance loads
(h) Seismic loads as por IS: 1893

() Short circult forces including “snap effect” in the case of bundled
. conductors

14°3.2Switchyard structure sha!l be designed for the worst combination of above loads. The

factor of safely.for design of members shall be conskiered as 2 for normal and broken
wire conditions and 1.5 for combined short circult and broken wire conditions. Shoit
clrcuit forces and wind forces shall not be considared simultaneously.

14.3.3Foundation shall.be designed for a factor of safety 2.2 for nomal and broken wire

condition and 1.65 for combined short circult and broken wire conditions. Deslgn of
foundation shall be carried out as per 1S: 4091.

144 Coal Handling System

. (a)

()]
(c)

@
(o)

g0
@

K

- (@

In addition to the foads specfied in saction 3 above, following additional loads shall be
oonsldered for design of varlous structures:

Flairoof accessible : : 0.50KN/sqm dust ioad

-non accessible : 1.25KN/sqm dust load
Inclinéd roof * :0.50KN/sqm dustload
Bullding floors . : 5KNIsqm or oq1.dpment load

, whleheverlshigher+1KNIsqupii!ageload
(where equlpment Is Iocated) .
Load due tomaterialonbelt  :1.6times deslgn weight of the
. Material on bett
Spillage load . . :
Gallery walk way : TKN/sgm
Seal p_late : 1KN/sgm
- Belt tenslon for twin " : One belt at starting conveyors condion and
- ong in running condition

tmpact factor for drive machine_s +1.80

056
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145 Boller ESP support structures
1451  The supporting structure shall be designed for the following :

Live / imposed loads
Dead loads
Static and dynamic loads of piping, movable equipment and malritanance parts

Canﬁmr'loadsofnotlessﬂmn%ﬂﬂkglmatreatadistamdﬁOOmmmﬂﬁ
external face or the columns, on both sides of the ESP, for cable trays and

. walkways. -

Cantilever loads of not less than 500 kg/metre at a distance of 1200 mm from the
external face or the columns, on both sides of the boiler, for cable trays and

walkways.
Dry ash plping supported from the main columns of ESP structure

Ash water piping supppned on the outermost row of boiler column
All ESP heppers filed up with ash upto the top of ihe hoppers or the bottom of the

elactrodes (whichever is more) using a bulk density of not less than 1350 kg/cum

for the ash, along with additional ash build-up froni the end of the third fleld upto
the inlet duct bottom leve! at a natural repose angle (not lees than 30 degree to
hortzontal in any case) _

Seismic or wind loads as specified etsewhere In the specification

Temperature variatidn of 25 deg. C for atmospheric temperature variations

() Temperature variations under ESP operating conditions -

The loads listed above indicate the minifmum requirements

1453 - Boiler supporting structures shall be 50 configured that the temperature of

steet does not exceed 60 deg.C unless specified otherwise. Brackets shall be
provided on both sides of the outermost row of columns of both the boiler and
ESP for supporting cable trays and walkways, at a height not exceeding 10.0m.
The exact Jevels shall however, bé decided during detall engineering. Each
-EISP hop%'ershanbesuppmtadatfourcomersbypmtdingfourcolumnsm .
@ groun |

1454 Dry ash transportation pipes and supply air pipes shall be supported on the

structural members of the ESP.

1455  The bracings in the beller structure shall be provided such that under no

circumstances normal / convenfient access to all points in the boiler is blocked or
obstructed. :
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1466  The ESP hopper outlet flanges shail be teminated at a helght of 3.5m above
ground level. :
146.7  Boller and ESP support stuctt.lresshallbe checked for differentiai settiement
of foundations which shall be restricted to 1 in"1000 of span or 8 mm whichever is

145.8  In design of boiler /ESP support structures dynamic piping loads need not be
considered acting . simultaneously with wind or selsmic loads, Increase In
pemissible stresses shall be allowed in load combinations where dynamic plping
loads are considerad and shall be as penmitted under selsmic load conditions.

145.9  Design criterla for foundations and some other faciities / areas are covered
separately In this specifications. . . .

14.6 R.C.C chimney

Reference shall ba made to IS: 4998 Part | (1992) — “criteria for design: of
Reinforced concrate chimneys — part 1, assessment of loads® for loading detals.
For wind loading IS: 875 and for selsmic loading 1S: 1893 shall be referred to. Wind
load magnification on the Chimney induced by adjacent tall structures such as
Cooling towers/Boiler structures shall be inciuded In modsl study conducted inwind
tunnel, and necessary modification shall be made in the wind loading for design. .

15.0 Specific design Requirements: ) .
To account for revisions & additions of new loads likely to ocour as the design work
progress, the stress ratio / design margin for design of members shall be as
" follows: :

(2) for foundations, the actual to allowable bearing pressure ratio shall not-exceed
0.90. Further there shall be a margin of 10% on the reinforcement provided as
comparad to the required reinforcement. - . : -

(b) the minimum diameter of bar for foundation shall be 12 mm.

(c) for column & beams the stress ratio shall not exceed 0.80 for normal loading
conditions and not to exceed, 1.20 for wind/seismic loading combination,
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241
2141

212
243
2.1.4

2212

GENERAL

All structures, buliding foundations, mechines / equipments foundation,
water retalning structure, trenches, pits, etc., ghall be designed as per
relevant IS codes in general. Construction in general shall follow

structures respectively.
DESIGN n_lETHQDOLOGY

General

. provisions of IS: 466 and IS: 3370 for normal and water _miaihlng

All foundations to be designed as per working stress method. All designs
of RCC structures shall ba carred out by limit state method as per IS:
456 unless use of working stress method ‘is specifically mentioned.
Designstrengthofmatarlalsanddesignloads shall be calculated using
appropriate partial safety factors over characteristic strength -and

characteristic loads as per 1S: 456:
Steel silos shall be designed as per 1S: 4935 (part 1& 2).

For reinfofgement detalling 1S: 6525 and SP: 34 shali be followed. -

The walls shaﬂﬁepmideﬂwiﬂtrélrﬁomnenton both taces for sections
150 tm of more, even i not required from design consideration.

_ Foundation and Underground structuras

QGeneral

The depth of all t&toundatlons from design consideration shall be

reckoned from the

L (Natura) Ground Level) or FGL (Finished Grade

Level): whichever is lower. The minimum depth ¢f the foundations for.
structures shall be 1.5m except for minor equipment foundations.-

Type of foundation system, i.e., isolated, strip or raft shall be decided
based on tha loading arangement, load intensity and sofl-strata. Design
of foundations at various levels shall be dependent trpon the soil bearing

capacity at that level.

Foundation system adopted shall ensure that seittement 1 relative
seftlement is as per provision of IS: 1904 and other Indian Standards.
However.heseﬁlemeMsmﬂbemubtthozsmm&12mm!nsoil&

disintegrated rock respactively.

*

2513 Al foundation including machine / equipment foundations shall be of RCC

construction. All foundations shall be designed in acéordance with relevant
parts of the latest revisions of Indian standards IS: 2974 and 1S: 456. Raft

toundations shali be designed as per 18: 2950.
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222
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For “design of underground structures, subsoll water level below the
formation leve! shall be based on the detailed Investigations carried out by
the CONTRACTOR. Any, varation in such assumptions during the
execution shafl be to the CONTRACTOR's account only. All, underground
pits, tunnets, basements, cable and pipe trenches, etc., shall be leak proot
RCC structuro where specified design depth of ground water table so
wamants. Effects of uplift and reductioh in bearing capacity dus to
underground water table shall also be considered.

Uquld retaining structures

RCC water retaining structure like storage tanks, resetvoirs, cooling
tower basin, elc., shall be leak proof and designed as cracked section
with [miting crack width of 0.1 mm and limiting steel stresses in
accordance with IS: 3370 (part | to IV) by working stress method.

Water channels and substructure of pump houses shall be designed as
cracked secticn with limiting crack width of 0.1 mm and limiting steel
stresses as per IS: 3370 (part) ta IV) by working stress method. -

All water retaining / storage structures shall be designed assuming fiquid
upto the height of wall imespective of provision of any over fiow
arrangement. * No pressure relléving devices shall be pemitted in
underground structures. . "

In all lquid retaining structures, PVC water bar shall be provided at each
construction / expansion Joint. The sequence of construction shall elso be
specified on drawings showing construction joints. Fillets of minimum size
200 x 200 shall be provided at both the horizontal & vertical joints.

Whare anchors are prescribed to resist uplift, the design of the same shall
bebasodonmommﬁmondaﬁonoﬂs102700rmerecommendaﬂons§

parameters furnished below whichever is more critical.

(a) Minimum diameter of anchor rod shall be 25 mm and that of anchor
hole shall be 75 mm. The diameter of anchor hole shall not be less than
asthnesthedlartieterofﬂpanchor rod

{b) The anchor hole shall be grouted whh cement, sand  aggregate { of
size 6 mm and down) grout 1:1:2 with non-shrink additive and shall be of .
strength not less than M30 or one grade higher than the grade of
.concrete to be used. ' .

(c) Minimum depth of anchor in rock shall be 2.m. Anchor strength in sall
tayer shall not be accounted. The aflowable bond stress between grout

" & rock shall be 0.2 N/sqgmm and 0.5N/sgmm for disintegrated rock and
hard rock respectively. -

{(d) The anchor rod shafl be protected by corrosion resistant paint as per
i8S 10270. . :
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(6) Adequate number of pullqut tests as per IS 11309 shall be
conducted to verity the capacity of the anchors both for test and working

The design of equipment foundation shall be as per IS: 456 and IS: 2974,
The provisions of DIN 4024 shall also be followed for machine
foundations. : .

All machiné / equipment foundations and structures subject to vibrations

shall sultably proporioned so that amplitude and trequency of the
foundation / structures are within permissible fimits.

All block foundations'resiing on soll shall be designed using the elastic
half space theory. The mass of the RCC block shall not be less than the
two and a half (2.5) imes mass of the machine. Dynamic analysis shall
be carried out to calculate natural frequencies In all modes including .
coupled modes and to calculate vibraticn amplitudes. The Minimum
reinforcement shall also be governed by IS: 2074 and 1S: 456.

" Frequency & ampiitude criteria as laid down by relevant ISOAS/DINA/DI

codes or machine manufacturers shall be satisfied: Unbalance loads
shall be caiculated as per relevant IS/VDVISO requirements as applicablo
for the relevant mechines and compared with-the data fumished by the.
manufacturers and higher of the two vatues shall be considered for
ampiitude calculation. However minimum reinforcoment for raft shall be
0.12 % of the gross area in each face and in-bach direction. Mininium

. reinforcement for black foundations shall also be not less than 50

kg/eum. L

For the foundations supporting minor equiptent weighing less than one
ton ar of the mass of the rotating parts is less than one hundredth of the.
mass of the foundation, no dynamic analysis is necessary. Howaver, if
such minor equipment is'to be ‘supported on bullding structures, floors,
etc., sultable vibration isolation shall be provided by means of springs,
neoprene pads, etc, and such vibration isolation system. shall be

. desijgned sultably. ) o |
"Steam turbine generators, Bollers Feed Pumps, FD Fans, iD Fans, PA

fans, Crushers and mills shall be supported on vibration isolation system,
Thevﬁ:raﬁonleqlaﬁnnsystemshalleonsistofheﬁcalspﬂngunﬂsand
viscous dampers supporting the RCC deck which support the machine.

. The spring units shal conform to DIN 2089 and DIN 2096. The whole

system is supported on block foundation consisting of common raft and
pedestals. )

Dynamic analysls for frame type foundations fike TG shall be casied out
using special finte efement soft ware packages ANSYS, NISA or

. 081
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NASTRAN. The foundation shall be modelied using solid elements with
element width not exceeding 300 mm. Hamonic analysis shall be
canied out to obtain responses upto +10% of the operating frequency.

Al such toundation shall be separated from adjolning part of bullding and
other foundations. Joints at floor / slab shall be suitably sealed. . All
appendages to such foundations shalil be reinforced sultably to ensure
integral action. : ' )

Increase In Stresses -

Where stresses dus to wind (or seismic) and temperature are combined
with those due to other loads, the allowable stresses In concrete and
reinforcement steel shall be increased by 33.33% in case of working
stress dasign. Howsver, when stresses due to wind (or seismic) loads
are combined with dead load alone, no increase in allowable stresses is

' permltte_d.

‘Bearing capacity of the soil shall be allowed to increase by 25%

under seismic / wind load condition or a3 per applicable codal :

provisions whichever is lower. However, when wind (or seisinic) loads are
mmm dead load alone; no !ncrleas,eln bearing capacity Is
pemmitted. :

Shear enhancement as per IS 456:2000 clause shall not be
considered. - ' .

- Walls/slabs more than 150 mm thick and footings more than 300 mm
thick shall be provided with reinforcement on each face Aop. & boltom,
even If nat required from design consideration. Minimum reinforcement
for slabsficotings/ shafts shall be 0.12% of the gross grea in each face °
and In each diraction. .

‘Pedestals for steel coumns shall be treated as column for design and
detaiting purposes. Minimum reinforcement shall not be less than 0.25%
of the cross soctionalarea. - ' '

Stabliity of structures

Design shali be checked against buoyancy due to the ground watsr
during construction and maintenance stages for strictures like under
ground tanks, pits trenches, basements, elc. Minimum factor of safety of
1.2 against buoyancy shall be ensured cansidering empty condition
inside and ignoring the superimposed loading. For purpose of calculating
downward load due to any overburden, only the mass located vertically
above the projected area shall be taken in to consideration.

All building sub-structures Inclu&ing pump houses shall be checked for
sliding and overtuming ‘stabiiity during both construction and cperating

conditions for various combination of loads. Factor of safety for these

48 062
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codes. However, following minimum factor of safety shall be followed.

(a) Factor of safety against overtuming due to wind, gelsmic or-other
lateral load shall be 1.5 minimum.

()  Faclor of safety agalnst sliding shall be 1.5 minimum.

(©) Fator of eafsty against uplift due to hydrostatic forces shall be
1.2 and due to any other loads shall be 1.5. : .

Stability of the structure shall aiso be investigated for loading conditions

during construction, repalr or other temporary measures. Lower factor of
safety may be used for such loading conditions as per relevant IS codes.

In case where dead load provides the restoring force, only 0.90 times
characteristic dead load shall be considered. imposed loads shail not be

considered as restoring force.
MINIMUM THICKNESS OF STRUCTURAL ELEMENTS

The foltowing minimum thickness shall be followed:

" (a) Suspended floot / slab / walkways /

. Canopy slabs, ete _ 125 mm
(t)  Ground floor slab {non-suspended) ' 150 mm
. () Water Hetélnh‘lg_slabs / walls 200 mm
() Cable/pipetrenches/ underground phts / '
Launder walls and base slab - . 125 mm
(e) Allfootings (including raft foundations) 300 mm
®  Parapets . " 12smm
' (é) Sunshades . 75 mm at
"(h)  Precast louvers/fins " | : : 50 mm

'  Precast trenchcover slabs / floor siabs / louvers75 mm

() Paving . + 100 mm

(k) Bagerent walls and base slab 200 mm

) SHo / bin walls ' 150 mm
063
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(m) Underground resarvolr ‘ -
Below ground water table ] 200 mm
Above ground water table 150 mm

‘From fire resistance point of view minimum cover for reinforced
Concrate members shall be as per fig 1 of table 16a of IS 456.

MINIMUM HEIGHTS FOR PEDESTALS OF STEEL COLUMNS

Pedestals to Stes! Columns for building structures :

Top or RCC foundations (pedestals) shall nomally be kept at a lower level
so that the column base plates together with gussets and stiffeners remain
below finished floor level (FFL) unless specified otherwise. Foundation
lovels for some columns shall be changed suitably to accommodate
underground services, pits trenches, etc.

Stelr and ladder pedestal shall be Rept 200 mm above the finished floor level,
Pedestals to Steel Column for Equipment structure : -

(a) Equipmenit in open area : as required (300mm myin)
Equipment in covered area  : as required (150 mm min)
{c) Structures and equipment : as per vendor's
supplied by vendor data subject to minimum as
' specified above

MINIMUM HEIGHTS FOR ENCASEMENT TO STEEL COLUMNS

In case the.top of pedestal is kept at a kower level so that the column base
plate together with gusssts and stiffeners remain below finished floor level
(FFL) the column bases as well as the column sections shall beé encased in
concrete above FFL as per following. .

(a) Open area : 300 mm above paved level
o) - Covered area : 150 mm above FFL
} ]
CONCRETE MIX

The following minimum grades of concrete as per IS: 456 shall genevally
be used for the type of structures noted against each grade. Ordinary
Porland Cement (OPC) shall be used. Pozzalona Portiand Cement
(PPC) shafl also be used if directed by the Owner. Grade of cement shall

be 43 conforming to IS 8112. For super stucture of RCC chimney, -

natural draft cooling towers and | Inertia blocks' “bf spring supported
foundation richer mix may be used as per the design requirement. -

Mi0 :  Backfilling of over excavated area.
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Mi5 _ : Foundation below brick wall, blinding layer below

7.2
73

8.1

8.2

9.3

10

. fouridations, trenches and underground structures,
minkmum thickness of the layer shall be 100 mm.

Grade M20 : Base plate‘'encasement, paving piinth protection
works, encasement of structural steel work, etc.

- Grade M25 . All RCC members except where.other grades are
' specified ©.g. Foundation and super structure, grade
beams, pedestals, ground floor slabs, roof slabs,
- cable and pipe trenches, .
Water retalning structures below and above ground,
Precast concrete work, etc.

Minimum cover to the reinforcement shall be as per 1S:456 .

Mintmum cement content shali be governed by the requirement of 1S:456.

REINFORCEMENTS

Reinforcement bars shall be as per the following codes :
High Yield Strength Deformed : - 18:1786
Mild steel bars - : Grade | of IS: 432
Welded wire fabric : 15: 1566

Intermixing of different grades of rebars or rebars of different material
composition in same structure shall not be allowed.

GROUTING

Nore-shrink flowable grout shall be used for under pinning work below
base plate of columns. Non-shrink cum plasticiser admixture shall be
addad in the grout. For grouting of base of machine foundation high
strength flowable ready mixed non-shrink grout shall be used.

9.2 Type and grade of grouting for structural columns and equipment bases shall be

indicated. Crushing strength of the grout shall generally be one grade higher
than the base concrete. Minimum grade of grout shall be M30. :

Nominal thickness of grouting shall be atieast 50 mm for building columns and
pedestals of major equipment. For secondary posts, stalr and ladder base,
efc. grouting shall not be lass than 25 mm thick. - .

MINIMUM COVER TO FOUNDATION BOLTS .

Minimum distanca from the enter line of foundation / anchor bol to adge of
pedestal shall be the maximum of the following:

aRS
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(a) CIGardistancéfranttreedgeofbaseplatefbasaframestome .
outer edge of the pedestal shall be minimum 50 mm.

L) Clear. distance from the face of pocket to the outer edge of

" pedestal shall be 76 mm. .
. {¢)  Clear distance from the edge of sleeve or‘anchor plate to th
* outer edge of pedestal shall be 75 mm. :
MISCELLANEOUS REQUIREMENT '

Fillsts at the junction of roof and vertical walls shall be provided with cast

In situ coment concrete grade M 15 followed by 12 mm thick *1:4 cement
mortar. )

A screed layer not less than 100 mm thick of cast in situ concrete of
nominal grade M10 shall be provided below all water retaining structures. .
A sliding layer of craft paper or bitumen-paper shall be provided over the
screed layer to destroy the bond between screed and base slab.

All under ground structures such as conveyor tunneis, wagon tippler plts, -
reclaim hopper pits, siurry pump house, etc, shall'be designed as per 1S:

456 limiting the crack width to 0.1 mm. Check for crack width shall be In

accordance with BS: 8007/S: 456. Incase of leakage in the above
structure injection grouing method shall be applied Yo repair the structure
according to the requirement of 1S: 6494.

For switchyard foundations anchor boft with mechanical anchorage shall

‘ba provided and cast along with foundation concrete. Bolts in pockets

shall not ‘be adopted. Founcation for all switchyard towers shall be
designed as per IS: 4091. Contact between foundation and the soil strata -
shail be ensured forauw\dftionsanc_!comblnaﬂonsot loading

Plywood formwork shall be used for all water retaining / conveying
structures and for all ovef ground concrete works. For other areas steel /
plywood formwork shall be used.

Unless specified 20mm anddown graded aggregates shall be used for all
structural concrete works, However 40mm ‘and down graded aggregates
may also be used for mass / deep foundations liike coal mill foundations,
fan foundations etc., under specific approval from the owner.

Tolerance for formed and concrete dimension shall be as per 15:456
MAJOR EQUIPMENT FOUNDATIONS

Special requirements for concreting of major equipment foundations s'hall
be as given below: .

——__ _.686 -
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Coarse Aggregates

Sound and dumable crushed stone aggregates shall be used. All
eggregates shall be tested for alkali aggregate reaction. Materials, which
eontain-hlghpereenlageofreacﬁveslllca.shallnotbeusad.ln
axceptional cases of high percentage of reactive sifica contont, aggregate
may be allowed where low alkall cement shall be used. Lime stone
aggegate shall not generally be used for foundations which are
subjected to high temperature and repeated temparature cycles (fike In
the case of all machine foundations).

Temperature Controt of Concrete .

Thetemperamradfreshconmateshallnotexoeed%deg C when
placed. For maintaining the temperature of 23 deg. C in the top decks of
machine foundations, crushed ice shall be used in mbding water.

Admixture

Plasticizer cum retarder type admixture shall generally be added to the
concrete for promofing workability in addition to retarding the setting time
for mass concreting work. The slumps shall generally be in the range
given below:

TGTopdeck - : 160mm to 200mm

BFP, ID/PAMFD Fan & Mill deck 1 100mm to 150mm

Block foundation : +100mm to 150mm

Column : 100mm to 150mm
' Form work

Plywood formwork shall be used for the top detks of all machine .
foundations and also for columns of TG foundation

muesﬂesshallbousadln stagingforconcreﬂngofmeTGeotumnsl
oc]

Schome tor Concreting

Weigh batching planis shall be mobilized for al machine foundations.
Concrete pump shall be. mobilized for TG raft, TG Top deck, BFP Deck,

- PA/FDAD Fan deck, Mill Deck. Arrangements for stand-by Plant and

Equipments shall also be made
Placing ot conm )

Base mat and top deck of machine Foundatlons sha!! be cast in a single
pour
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12.7 Ultrasonic Testlng_

Ultrasonic pulse velocily test shall be caried out for the top decks of all
machine foundations and TG substructure to ascertain the homogenelty
and integrity of concrete, In addition, additional cubes (at the rate of one
cube per 150 cum of concrete subject to a minimum of six cubes) shall be

taken to cany out Ultrasonic Pulse velocity (UPV) testing on the cubes to
garve as reference UPV values -

Testing shall be done as per IS: 13311 (Part-1). in case of any defects,
the CONTRACTOR shall rectify the defects suitably using cement / epaxy
grout stc. ‘

12.8 Quality Control

Refer Clause 3.5 of Section 4.5 of Volume-V,
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211

Design of structural steel work shall include generafly but not be limited to
the steel constructions fisted below:

) Steef building structure and open structures:

This shall include beams, columns, bracings, supporﬂi'lg
structures for floors, roof siabs, cladding etc,

) Crane gantry girder, monoralls tc.
) Coal bunkers .
" W) Coal conveyor galleries and trestles
v) Large diameter off tanks ‘
vi) Larga diameter pipe line for cooling water
) Galvanised iatticed structures for switchyard
vil) - - Pipe and cable racks '
i) Platforms and walkways
x) Ladders, staircases, handralls etc.

All steol framed structures shall be elther “rigid frame” or “simple space
frames” or a combination of two.

Lateral forces shall be resisted by stif jolrited moment connections In
ngid frame design. Thé column bases shall generafly be fixed fo

- concrete foundation pedestat by proviiing moment resistant base detafl.

212

22

23

Simple space frame design uﬁlises'stngle-sphn beam sysiems, vertical
diagonal bracing at main column lines and horizontal bracing at the roof

and malor floor levels. The most of plant steal buildings shall be
designed as simple sp,aoe frameo smxcm_res. -

The turbine building design-shall-be a combination of rigid frame in
transverse direction and stmple frame In longitudinal direction.

Two plane bracing each along the flange of columns shall be adopted for
columns of depth 800 mm and above.

Pipe rack shall consist of rigid main frame in transverse direction spaced
longitudinally-as required. In longhtudinal direction, pipe rack shall be
divided info Bections of sultable langth with an anchor bay. The main
transverse frames shall be connected with longitudinal beams, which will
transmit horizontal forces to braced anchor bays. The pipe and cable
rack bridge structure shall be adequatsly rigid to camnry the forces from

pipelines at anchor points without undue deflection so that pipelines are
really anchored at the anchor points. ' !

0022222272222 22022220000200000.0,0,0.0,0.000
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COncreteﬂoo:sshai!beeonsideredtOprovldeoonﬁnuouslaterals n
to the top (compression) flange of the supgort beams. However, s

connectors / Lugs of minilmum 65X65X8 angle at 500 c/c shall ba
pravided. In addition, wherever large cut-outs are provided In the ficor
slabs, horizonta!ﬂoorbraclngshallbeprovlded. Grating/chequered plate
ﬂowshaﬂm%erbeoonslderedbpmvldolateralsupporttoltatop
flange of supporting beams nor to provide a shear diaphragm. Adequate
lateral support and herizontal bracing shall be provided as required. For
Axial compression, concrete fioor shall not be assumed to provide
restraint unless bottom flange Is also restrained. . Suliable stays,

beams with stiffner connecting the bottom flange shall be
provided to have lateral restraint. )

Floors for vibrating machines.of all kind together with supporting
framework shall be adequately braced in both horizontal and vertical
planes. Floors or structure supporting mechanical equipment shall be
designed to minimise vibration, avoid resonance and maintain alignment
and level. .

Columns ‘shall be designed to support the load combination, which
produces the maximum interaction ratio. Exterior columns shall be
designed to resist wind moments betwesen braced alovation as
appropriaté. Columns shall also be designed to resist moments caused
by discontinuous vertlcal bracing or non-concentric bracing work points.

MATERIALS

. Structural steel shall conform to Grade A of IS: 2062 for rolied stesl

members or plates.up to 20 mm thickness. For plates above 20 mm
thickness or welded construction, steel conforming to Grade B
Killad) of IS: 2062 shall be used except for crane glrders where Grade C
(1S: 2062) steol shall bs used.

Chequered plates shall conform to IS: 3502, All gratings shall be
pressure locked type (preforably electro-forged) manufactured in
accordance with applicable Indian standard. Pipes for handrall shall be
as per medium grade of IS: 1161. Cranaraﬂsshalloonfonntols 3443.

Stalnless steel used as liner In Coal bunker shall be of grade designation
SS 409M. Stalnless steel used in fiue shalfl be of grade designation SS .
3161 -

CONNECTIONS

Welding shall be used for shop fabrication and joints. For site
connections, welding or high strength friction grip (HSFG) type bolts shall
be used, except in fow cases for shear connections of lighter members or
removable beam connections where bolted joints may be adopted e.g.
purlins, slde girts etc. A minimum of two bolts per connection shall be
used.

070
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44

. 15:816 and 15:8595 shall be followad for welding of structures.

For high strength friction grip bolt connections iS; 4000 shall be foliowed.
High strength friction grip bolts shall be of property class 6.6 or 8.8 and
shall conform to IS: 3757 and shall not be less than 20 mm in diameter
unless designated otherwise. High strength bolts shall be installed as
bearing type joint except where loads are reversible.

All bolted connections shall have bolts of mInimhm 16 mm dia. The

- connections of stairs and handrailing shall be made with 20 mm diameter

4.5

4.6

47

48

4.9

4.10

threaded fasteners conforming to IS: 1363. Erection bolts shall be black
botts of minimum 12 mm dia.

All botts and nuts shall have property / class compatible to each cther.
For bolts carnrying dynamic or fluctuating loads and those in direct tension
shall be provided with an additional double coll helical spring washer

. conforming to I8: 6755. The threaded portion of the bolt shall project

through the nut at least by one thread.

Where a stesl bsam or member is to be-connected on RCC structure, it
shall be connected ySing an insert plate and preferably through shear
connection. i

For crane girders, welding between web and flange plates shall be
carried out by submerged arc welding process. Full penstration of weld
between web plate and top flange shall be- ensured. Intermediate
stiffeners shall be connected with top flange plate by full penetration butt

weld. ~Welding across tension flange will not be permitted. Bearing
edges of crane girders shall be machined. .

The working point of the bracing connection shall be the center of column
and girder to which it connects, where practical. The connections of
guaset plates to colznn and girders shall be made %o include provisions
for eccentricity in connection. The double angle back-to-back with gusset
pfate in between shefl not be used in dust laden areas. Where double

angles are not adequate, beam sections with web in the plane of bracing
are used. .

Horizontal bracings shafl be angle / tee section located at the boitom of
framing beams. Field welding of bracing at the underside of beam as
required to'meet slenderness requirement of bracing member shall be
Indicated on the drawings. Horizontal bracing shall be arranged to avoid
framing into the beams at column locations. .

" For Major columns of main building, column spiices shall be designed to

resist the greater of the design axial tenslon load and moments or an

- axial tension load of 45 t plus 50% of the member capacity In bending in

elther the major or minor axis, whichever prodiices the greatest number
of bolts, '

ceg2222%2222222200020%0000000000 000000
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4.1 Minimum size of fillet weld shall be 5 mm. Main structural elements shall
be welded continuously. Intermittent weld shall be used only on
secondary members, which are not exposed to weather' or other
corrosive influence.

412 ‘Efficlency of site welds to ba considered shall be as follows:

a) Butt weld above 25 m from ground — 50%
b) Others | - 80%

5. D METHO GY

5.1 The Design of steel structures shall be done by working stress method in o
accordance with the provisions of IS: BOOandotlwrrelevantlscodesas )
applicable to specific structures. : ¢

52 All bulidings/structures shall be framed strubture. Baslc consideration for
structural framing shall be stabllity, rigidity, bullding uses, ease of
fabrication / etection and overall economy. Additional bracings/moment
connections shafl be used to assure stability of structures. Structure shali
be designed such that the surfaces of all parts shall be accessible for
Inspection, cleaning, painting and mglntenance hd

83 Crene gentry givders shell be single web plete gider of welded %y
construction with bearing and intermediate stiffeners. Grane girder shall
be designed as simply supported and of single span léngth. Chequered L.
plate shall be used for -gantry girder walkway flooring. For lifting /
monorails beams ISMB sections shall be preferred and the bottom flange &
of all beams shall be ohacked .separately for distorhon and reinforced
suitably i mqulred

654 - Pemissible stresses for different members shall be allowed to exceed
upto 33 1/3 % only when wind / selsmic loads are combined with dead &
five loads. No increase is permitteﬁ when wind / selsmic loads are
combined with dead loads alone. However members which are designed
primarlly to resist wind /selsmic, such as bracing members, no increase in
permissible stresses will be permitted. However, permissible stresses in
bolts and welds shall be allowed to exceed upto 25% only under wind and
sgismic conditions. -

68 For design which requires the use of the minimum columnioad  (such
as, uplift on anchor bolts, column axial tension, etc.) the following criteria
shall be used In determining minimum load: Use 85% of the column
dead load, No live load is used, Uplift forces from vertical bracing are
hdudedwhereappﬁcableandwm uphftontheroofishcludedwhere
applicable.

™~
T
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58 Base plates shall be placed on foundation pedestal with grouting. For
large base plates nacessary grout holes shall be provided. Ail anchor
bolts for fastening steel columns on foundation shall be embedded In

077
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5.8

6.1

6.1.1

6.1.2

. foundation during concreting itsef. No anchor pockets in foundation shall

be allowed. Design of base plates shall be based on design pressure on
foundation which shall not exceed the following: -

Pedastal in concrqia grade M2§ 625N/ sq.mm
Pedestal in concrets grade M30 7.5 N/sqmm

The total horizontal shear force at the base of column Is transferred to the
column pedestals through friction between the base plate and the grout.
A coefficient of friction of 0.30 shall be used in conjunction with the
minimum column load as defined above. if the. horizontal shear force
exceeds the trictional resistance force or if the column Is subjected to a
net uplift load, the tota! force shall then be transmitted through shear bars
/ shear keys welded to the base plate. Anchor bolts are not assumed to

resist any horizontal shear force. Necessary recesses shall be kaept in
the foundation concrete for shear lugs. .

The following criteria shall be foliowed for posting loads on the design
drawings. For vettical beam reactions, -thé load shall be posted

whenever the value exteeds the maximum allowable uniform distributed -
‘load. For axial loads in floor beams, the actual horizontal load which the

beam end connection must resist shall be posted for each end of the
beam. Note that this value may be different tor opposite end of the same

beam. For truss members, only cne member force a_:hall'be noted for -

each member.

PERMISSIBLE DEFLECTIONS

. The pemissible deflections of various stes! members under nomal

loading conditions shall be as specified balow. For calculation of

. deflections in structures and individual members dynamic effects shall not

be considered, unless ‘specified otherwise. - Also, no increase. in
deflection limits shal be allowed when wind or seismic load are acling

concurrent with normat loading conditions,

Vertical Deflection '
. @) For beams supporting dynamic equipment : Span /500
b) For beams supporting floors / masonry : Span/325
¢} For beams supporting plpes ( pipe racks) : Span /400
d) For roofing and cladding components .+ Span/250
¢) For gratings and chequered plates . * Span/200 subject to
' . o , & maximum of 6 mm
f) Coal conveyor gaflery bridges” - : Span/450

For crane gantries dr ‘any mamﬁer -sdb]egted-' to’ ﬁror'klng- loads, the
maximum deflection under dead load and live load excluding impact shall
not exceed the following values:

T

a) Formanually operated cranes & monoralls  : Span/500 .
T 073
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b)  For electric overhead cranes
1) up to 50 t capacity , : Spanl?'so
i) over 50 t capacity : Span/1000
6.2 Horizontal deflections :
The penniselble horizontal deflections shall be as per fo{lowlng unless
specified otherwise:
a) . Single storey bullding
(withoutcrane load ) : Height/ 325
b)  Multistoried building : Height / 500
(without crane load) :
c) Plpe rack columns : Height / 200
d) Open Structures " Helght / 200
8) Crane gantry girder due to surge : Span / 2000 limited
- to maximum ot 15mm i
f Buikding main columns atcranerail Helght / 2500 Emited to
- level due to action of crane surge maximum of 10mm
load only ’ '
a Open gantry eo!umne at crane . . \
rail level : Helght / 4000 limited to
duetoacﬂonofcranesurge maximum of 10 mm
load only ) :
n) Coal handiing tresties/ : Helght / 1000
Junction Towers - '
)] Coal conveyor Gallerles. . ‘
6.3 Provisions of IS: 800 and relevant IS Cede ehall be foliowed for Jimiting
. deflections of structural elements not {isted above.
7 MINIMUM THICKNESS AND SIZES OF STEEL ELEMENTS

7.1 Minimum Thickness

The minimum thickness of various components of a structure and hot
roliled sactions shall be as follows. The minimum thickness of rolled
shapes 'shall mean flange thickness regardless: of web thickness.
Structural steel members exposed to significantly corrosive erivironment
shall be increased sultably in thickness or sultably protected otherwise as
per good practice and sound engineering judgement in eachinstance. -

a8} Trusses, purins, girls and braclng : 6mm

- b) = Cotumns and beams : -8 mm

¢) Gussets . N : - 8mm

d) Stiffeners ' ., 8mm
T —074—
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. 8)  Base plates- - 10 mm & above
f) . Chequered plates ‘ : 6 mm o/p & above
g) Gratingflats . . : 5mm

h) Minimum thickness of structural members other than gratings and
chequered plate, directly exposed to weather and Inaccessible for
painting and maintenance shall be 8 mm.

Minimum Slzes

The flange width of puriins supporting light welght concrete siab shall not
be less than 65 mm and for those supporting rool shesting and wall

. cladding it shall not be less than 50 mm. Width of steel rolled section

connected to other member shaf! be at least 50 mm. The depth of beams

. for platform of all structures shall not be less than 125 mm.

SLENDERNESS AND DEPTH RATIO

- The siendemess rafio of main members in tension, compression or

bending shall be in accordance with 1S:800.

mafonowinganngraﬂoaafdepmtospanshaneonsideredasa
general guide,

(a) Truss 1/10
(b} Rolled beams and girders for . 1124
: Owdinary floors and rafters
{c) Supporting floor beams for vibrating 1/15
Machinery / equipment '

(d) Roof purlins and girts ' " 1/45

(o) Gable columns 1/30 .
FABRICATION AND ERECTION

CONTRACTOR shafl prepare detailed fabrication drawings and erection
scheme based on the design drawings approved by OWNER.
Fabrication drawings are not to-be submitted to OWNER for approval as
the responshility for comect detafling rests axclusively on the
CONTRACTOR. However these drawings will be furnished to OWNER
for their reference to effect payment. Detalled fabtication drawings to be
fumnished bsfore commencement of work. Fabrication shall commence
onlyonhebasisofhefaMcahondmwhgsapprovedbyme
OONTFIACT OR'S Consuftant.

Fabrication shall In generat follow the provisions of 1S: 800 and good
engineering practiee where provisions of 1S:800 are not clear

" Tolerance in fabricated steel work shall be as per 15:7215.
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10.1
10.1.1

1012

10.2
10.2.1

1022

103
10.3.1

Erection of fabricated steel components shall ba as per erection drawings
prepared by CONTRACTOR and approved by hts CONSULTANT. :

Tolerance for eracted steel structures shall be as per 1S:12843,
INSPECTION OF WELDING

The extent of quality control in respect of welds for structural elements
shall be as folows. .

Visual Examination

All welds shall be 100% visually iInspected to check the following:
1) Presence of undercuts

(i) Surface cracks in both welds and base melals.

(i) Unfilled crators '

(iv) Improper weld profile and size

) Excsssive reinforcement in weld

(i) Surface porosity

Before Inspection, the surface of weld metal shall be cleaned of all slag,
spatter matter, scales etc. by using wire brush or chisel.

Dye Penetration Test (OPT)

This shall be carﬁed out for all important fillet welds and QrooVe welds to
check the following: '

()] Surface cracks

()] Surface porosities

Dye Penetration Test shall be carrled out In accordance with American
National Standard ASTME165. :

Ultrasonic testing

Ultrasonic test shall be conducted for all groove welds and heat affected
zone In dynamically loaded structures and for other Important load
bearing. butt welds in statically loaded structures as desired by OWNER
to dstect the following:

0 Cracks

(ii) Lack of fuslon °

(i) Slag inclusions - .

{v) Gas porosity ' )
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104.1

1042

104.3

10.5

106
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. Ultrasonic testing shall be carfed out in accordance with American

National Standard ANS| / AWS D1-82 Chapter 6 : Part C.

Belore Ultrasonic test Is camied out, any surface Iregularity like
undercuts, sharp ridges elc. shall be rectiflied. Material surface to be
used for scanning by probes must allow free movement of probes. For
this purpose, surface shali be prepared to make it suitable for carrying out
ultrasonic examhatlon )

Radlographlc Testing (X — ray and Gamma - ray Examination)

This test shall be limited to 2% of length of welds for welds made by
manual or semi-autornatic welding and 1% of length of weld if made by
automatic welding machines. The location and extent of weld to be
tested by this method shall be decided by OWNER to detect the following
defacts

0 gas porosity

) siaginclisions

i)  lack of penetration
iv) lack of fusion

v) cracks

Radiographic testing shall be conducted in accordance with American
National Standard ANSI/ AWSD1.1-82,

Any surface krregularity like underouts, craters, pits ¢ic shall be removed
before conducting radiographic test. The length of wald to be tested shall
mtbemoreﬂaanO?Sxfomldlstanoe Thewidthoftheradiogmphlcﬁtm
shall be width of tho walded joint plus 20 im on either side of the weld.

. CONTRACTOR shall provide testing equipment for conducting non-

destructive tests for confirning the Integrity of welding wherever
necessary as directed by the OWNER / consuftant.

Acceptable Limite of defects of weld

Uimits of Acceptabliity of walding defects shall ba as tollows.

) Visual Inspecﬂ.o;n & Dye Penetration Test
The limits of acceptabilly of defects detected during visual
inspection and Dye Perietration Test shall be In accordance

with clauses 8.15.1 & clauses 9.25.3 of American National
Standard ANSI / AWS D1.1-92 respectively, for statically and

dynam!cally loaded structures.
B 077
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1) Ultrasgnic Testing
- The limits of acceptabllity of defects detected during ultrasonic
testing shall be in accordance with clause 8.15.4 & clause
9.25.3 of American National Standard ANSI / AWS D1-92
respectively, for statically and dynamically loaded structures.

[1])] Radlograp!'llc Testing .
The Umits of acceptabllity of defects detected during

Radiographic testing shall be in accordance with clause 8.15.3
& 9.25.2 of American National Standard ANSI / AWS D1.1-92.

respectively for statically and dynamically loaded structures.
10.7 _ Rectification of Defects in Welds

10.7.1 In case of detection of defects in welds, the rectification of the same shall

be done as follows: .
() - Al craters In the weld and breaks in the weld run shall be -
thoroughly filled with weld

(ii) Undercuts, beyond acceptable limits, shall be repaired with
dressing so as to provide smooth transition of weld to parent
metal. Co

(i) Welds with cracks and also welds with incomplete penetration,
porosity, slag inclusion etc. exceeding pemissible Emits shalt
be rectified by removing the length of weld at the location of
such defects plus 10 mm from-both ends of defective weld and
shall be re-welded. Defective weld shall be removed by
chipping hammer gouging torch or grinding whee!. Care shall
be taken not to damage the adjacent material. :

11,0 PAINTING

111 All steel structures ehall receive two primer coats and two finish coats of
painting. First coat of primer shafl be given in shop after fabrication
before dispatch to erection site after surface preparation as described
below. The second coat of primer shall be applied after erection and final
alignment of the erected structures. Two finish coats shall .also be
applied after erection.

12 Steel surface which is to be painted shall be cleaned of dust and grease
and the heavier layers of rust shall be removed by chipping prior to actual
surface preparation. The surface shall be cleaned to grade ST-2 as per
S1S05-5900 or as per 1S:1477 ( part -I). Primer palnt shall be red oxide
Zinc chromate conforming to 1S:22074. Dry film thickness of each coat
shall be 25 microns.

113 Finish paint shall be 2 coats synthetic enamel paint conforming to
1£:2932. Dry film thickness of each coat shall be 256 microns. The ™
undercoat and finish coat shall be of different tint to distinguish the same

078
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114

115

12,
12.1
12.1.1

1212

1213

12214

12148

12.1.6

121.7

12.1.8

from finish palnt. All paints shall be of approved brand and shade as per
the OWNER's requirement. . *

Joints to be slte welded shall have no palnt applled within 100 mm of
welding zone. Similarly where Friction grip fasteners are to be used no
painting shail be provided. On compistion of the ]olnt the surfaces shall
roceive the paintas spoclﬂad

Surfaces Inaccessible after assembly shall recelve two coats of prlmer
prior to assembly. Surfaces inaccessible after erection inchwding top
surfaces of floor beams supporting gratings or chequered plate shall
Teceive one additional coat of finish paint over and "above number of

coats specified before erection. Portion of steel member embedded / to
be encased i concrete shall not be painted.

HEQUIFIENTS FOR SPECIFIO STFIUC'I'URES

- Coal handling system stmotures

Toe guards shall be provided on sides of conveyor gallery, toe guard
shall have a mlnlmum sizeof 65 x6mm. |

Inoasethemolmanonolmeoonveyorls more than 10°, walkway shall be
given steps. - .

For the design of conveyor gallery. |oad due to cables; llghl fittings and
pipes as well as effect of gravity take up loads shall also be oonadered
in addition to dead load, wind load and !mposed load.

_ Lattice girders supperting the oonvoyor shall be, suitably braced at top

and bottom chord fevels to transmit the wind load to the end portals

connected fo trestles. Roof purlins and walkwayrunnersshallalsobe '
_sultably brated atboth ends.

In the case of galleies, temperature expansion joint shall be introduced
‘at intervals less than 180 m to divide the galieries into temperature block.

In each block at least one number four legged vigid support guaranteeing:

. stabifity of siructure in the longitudinal direction shall be provided. This

shall also take care of all longitudinal forces In the given block. Effect of -

" 'wind load acting on 2-egged trestle shall also be conslderod while

.designing the Megged trestie.

- Base plates for tresfies shall be designed as gusseted bases with shear

lugs to transfer horizontal forces. Anchor bolts shall be designed only for
uplift forces.

Conveyor galleries and trestles having two conveyors belt shall be
deslgned for both convayors working together.

Chute loads on floors of houses shall be considered plugged with
matertal for the entima height of the chutte,

079
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121.9 in- case chequered plates are used as floor covering the thickness of
) : plate o/p shall be 8 mm, Suitable plan bracings shall be provided 75 mm » L
from top of steel to transfer all thetwrlzomalforces LR

——

12.1.10 . Anchor fasteners shall not be used tor supporting eqmpment lmpa.rﬂng &
. dynamic forces. : _

12.1.11  Bracing patterns and locations shall be so planned such that they do not
hinder movement of personnel and movement of equipment during
maintenance. When floor beam form part of vertical bracing system,
additional loads from the floor beams transferred to the bracing shall be
taken Into accourit.

9
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12.1.12  Angle section shall not be used as ﬂexural members except for purlins,

side girts and walkway runners. Minlmum angle size used shall be
L50x50x6. '

12413 Allfoundation botts shall be provided w!hdwbla nuts.

."

12.1.14  End connection for rolled beams and channels shall be designed for a
minimum of 0% of their shear capacity and bulit up beams for 80% of
thelr shear capacity In aqdition to axial load. _

12.1.15 Dynamic analysis shall be carried out for beams supporting screens, C
vibrating feeder, roiaﬂng equipments and convayor supporting beam In .
conveyor ga!tary ‘.

12116  To admit proper light into the conveyor gallery perspex sheet shall be A
provided at the rate of 0.1 square metre per metre longth of galleryonthe )
.roof and 0.2 square metre per metre length of gallery per side on the N Gt
sides of conveyor gallery.

122 Surltchyard Structurea

o000

' S 3
. ¥ Fie

1221 Al switchyard strucwres comprising of towers, gantries, fightning masts, B .
* lighting towers, equipment structures etc shall be galvanised steal with G
bolted site oonnecﬂdn. ;

1222  Three dimensional analysis shall be carled out for structures [ike towers @
and gantries whereas two dimenslonal approach may be followed for : .
equipment support structures.

1223 Al structural steel shall be of tested quality and shall conform to 15:2062.
Stee! tubes where used for equipment support sttucturas ghali oonfonn to
IS:1161.

1224 All bolts and nuts shall be galvanised. In addthon to heavy washers
corforming to 1S:6610, spring washers conforming to-1S:3063 shall be
‘provided at ai! bolted connections. Bolts shall conform to 15:12427.

080
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1225

Fabrication and erection shall in generally be as per 1S:802 and 1S:800;

. wherever theré Is a contradiction between two codes the provision in

1226
122,61

12262

12263

122.8.4

122.6.5

1226.6

1226.7

12268

1226.9

1S:802 shall govern.
Galvanising

Galvanising of the towers shafl be as per IS: 4759 and 2633 and as given

inthe following paras.

‘. . .
Before Galvanising, the steel shall be thoroughly cleaned of any paint,
grease, rust, scals, acid or alkail or such other forelgn matters as are
likely to interfere with the Galvanising process.

The acceptable values of the cohting of zinc on the steel materials shall
be In accordance with Table bslow:

KIND OF MATERIAL COATING
Average value Minimum value

Structural steel members Over 750 gm/eq.m 610 gm/sq.m
except bolts,nuts and washers )

For bolts, nuts and washers Over650 gm/sq:m 500 gm/sq.m

The galvanised surface shall consist of a continuous and uniformly thick
coating of zinc, firmly adhering to the surface of steel. The finished
surfacg shall be clean and smooth, and shall be free from defects like
discoidured patches, ‘bare spots, globules, spiky deposits, blistered
surface, flaking or pesling oft, etc. The presence of any of these dafects

noticed on visual or microscopic Inspection shall render the material kable
to rejection.

There shall be no fialdng or loosening when struck squarely with a chise!
faced hammer. The galvanised steel member shall withstand minimum

four no. of one minute successiva-dips in copper sulphate solution as per
IS:2633 unless specified otherwise. . :

All galvanised members shail be treated with sodium dichromate solution

or an approved equivalent after galvanjsing, so as to prevent white
storage stains. i ) '

Gatvanising of each member shall be camed out In one complete
immersion. Double dipping shalt not be pemitted.

Wherever galvanised bolts, nuts, washers, accessories etc are specffisd,

these shall.be hot<dip galvanised. Spring washers shall be electro-
galvanised. Readily avaitable Gi nuts, bolts and washers conforming to
galvanising requirements may also be used.

CONTRACTOR shaB ensure that galvanising is not damaged in transit,
In the event of occurence of any'damage, CONTRACTOR shall at his

oasQQQ%Q%%QQQQQ%Qﬁtqmmmmwmm@w@mmwwmoo|

081
W7




KPCUBTPS/OY/EPC ' KARNATAKA POWER CORPORATION LIMITED

SECTICON: D4.6

BELLARY TPS,UNIT-3 OF 700 MW
: : VOLUME V
R

A SHEET Page 14 of 15
PART D : STEEL STRUCTURES

own- cost adopt scrapping and regalvanising the member to satisty the
specific requirements.

123 Large dlameter Oll tanks

12341 Design, fabrication and srection of the cylindrical weided oll storage tank
_ shall follow the provisions of IS: 803. The stresses in the tank shall be
computed on the assumption that tank Is fillad with water. Tension in
each course shall be computed at 30 cm above the centre line of lower

horizontal joint of the course under consideration.

1232 Wind and intemal vacuum loads shall be ponsldered together to check
the stability of tank.

12.3.3 Joint efficiency factor shall bo-taken as 0.85 for butt joints to determine
the minimum thickness of shell plates provided all the vertical and
horizontal butt weids are spot radlographed. Where welds are not
inspected by radiography joint efficiency factor of 0.7 shall be used.
However it is recommended that all butt welded joints shall be
radiographed. . -

1234 Minimum thickness of shell plate shall be as given in clause 6.3.3.2 of
1S:803 to which corrosion allowance shall be added. Maximum thicknéss
ofshelipﬂeahallnotexoeedmmm Width of shell plate shall not be
foss than 1500 mm. :

12.3.5 Bottom plate unﬂormly resting on the substructure shall have a minimum
thickness of 6 mm for tanks upto 10 m in diameter and 8 mm for higher
diameter. Bottom plate shall project atleast 26 mm alround beyond the
outer edge of weld athchlngﬂtebottantomeshellplate

1236 Forlargedlameteroﬂtankssmportedoonamotahanbeprwtded.
. Arrangement of columns and rafter. shall In general be as perfig9 & 10 of -
IS: 803. Roof plates shall have.a minimum thickness of 6 mm and shall
not be attached to the supporting member. A curb angle shallbal
provided at the top of the shell in ine with clause 6.3.6.2 of IS: 803. Roof |
plates shall be attached to the curb angle with a continuous fillet weld on
the top side only. Minlmumslopeofrodshallbeﬂms

1237 Rafter clips for the outar row of maftars ghall be we!ded to the shell,
Columns shall not be rigidly attached to the bottom plates guide. Clips
shall be welded to the tank bottom to prevent lateral movement.

12.3.8 Roof suppocﬂng columns shall be made from structural shapes or pipe or
built up section. Suitable base frames or reinforcing pads shall be
provided at the column base to distribute loads oommg on the tank
bottom

1238 Appurtenames and mountings covered under section 7 of.1S: 803 shall
be provided In- additon to any other appurtenance which the

) 13424
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- 124

125

CONTRACTOR considers essential for the safe and smooth operation of

" tha fuel oll storage and oil handling system.

Aﬁererecﬁohandimpecﬂonofttmﬁnk,mstam(sshallbetestedaspar
clause 12 of IS: 803. Leakage If any noticed shall be repaired to the

satisfaction of the OWNER and the tank retested to satisy acceptance

criteria,
Large diameter stee! pipes

Design, installation land testing of the pipe shall in general be in
accordance with the following provision .

* Steel pipe — A guide for design and instaBation * ~ AWWA Manual M11
— published by American Water Works Association. Steel used shall
conform 1o IS: 2062. Minimum earth cover over the pipe shall be 1500
mm. Intemal surtace of pipe shall be epoxy painted. The pipe shall be
encased in RCC with a minimum thickness of 250° mm with
reinforcement. Bedding shall be of sand. Thrust blocks shall be provided
at all bends. Intermal design pressure shall be the shut off head as
fumished by the pump vendor, 1.5 times the pump working head or
maximum surge pressure computed from surge analysis whichever is
greater, Howaver for surge pressure the allowable stresses can be
increased by 25%. External pressure shall be due to earth prassure,
surcharge pressure of 2 T/sqm and at road crossings pressure dus to
vehicles. In addition & vacuum pressure of 9 m water column shalt be

considered while checking against buckling. Al site joints shall be

inspected by radiography.
Ciroular Coal bunkers

Deslgn of the bunkers shali be as per IS : 9178. Plates shall be cut to the
maximum width to reduce the number of hortzontal joints. Vertical |oints

shall be staggersd. All vertical joints above bunker supporting zones and:

* both vertical and horizontal joint below the zone shall be inspected by

radiography to ensure quality. Tral assembly of the bunker including

+ hopper shalt be made at least for one bunker before commencing regular

fabrication of the bunkers. .
Hopper shall be of stainless steel plate of grade designation SS 409 M.

T 083
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1. DRAINAGE MD SEWERAGE

-Afl drainage fines for storm water, sav\iage and waste drainage etc. shall
preferably be fald in service aisles close to the road. Separate network
shall be provided for lines of storm water, sewage, and waste drainage.

1.1 ' Surface Drainage

1141 Al the paved and mpaved'areas ghall be adequately drained. The
“gurface drainage system shall be designed for surface washings and / or
raln / fire water as the case may be. Unpaved open areas shall be
drained through RCC drains and connected to main storm drains.

1.1.2 The paved area shall be sloped towards the drains with a minimum slope

of 1 in 100. The maximum drainage travel extent shall be limited to 10
: metres

1.1.3 The surface drainage from mconlamlnated area shall be connected 1o
nearest open stomm water drains through rectangular drains,
Contaminated area surface drainage shall be collected lhrough separate

g network

1.1.4 The lntewonnecung pipes and rectangylar drains shall be sized for
, ' carying the design discharge when running full..

1156 The rectangular drains shall be minimum 600 mm wide of RCC. .The

. pipes for water drainage system shall be of RCC class NP2 conforming to
1S:458 with minimum size of 150 mm NB. However tor road crossings
efc. pipe aof class NP3 shall be provided. For rail crossings, pipes
conforming to railway loading standards shall be provided. If sufficient.
clearance cannot be provided between the top of the pipe and road top.
the pipes shall be encased in RCC.

1186 ‘The maximum velocity for pipe drains and open drains shall be Ilmlted to
2.4m/sec and 1.8m/sec rospactively. However minimum velocity for salf
cleansing of 0.6m/sec shall be ensured. Slope of drain shall not be
milderthan 1in 1000. _

1.1.7 Minimum earth cover of 450 mm shall be provided over drainage pipes in

. paved areas. ,

118 Gartand drains minimum 30‘0 mm wide shall be provided allround the

. building to lead away roof drainage to plant dralnage system. Plinth
protection in PCC M1§ grade shall be provlded between brlckwell and
drain with appropﬂate slope : .

12 . Storm Water Dralnage System .

1.21 The plant storm water drainage system shall take into account the
. topography of the plant area, area drainage pattemis and intensity of
rainfall etc. The drainage system shall be designed for precipitation

\ 20
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intensity equal to hourdy rainfall for a return period of 1 in 50 years,
However, storm frequency of 100 years retumn perlod shall be apptied for
" Coal Storage area.

122 All stonm water. drainage shall preferably be through open storm water
drains. These shall be provided on both sides of the roads and shall be
designed to drain the appropriate catchment area Including road surface,
open and covered area etc. The drains ghall be minimum 600 mm wide
at the base.

123 All open drains rectangular in cross section shall be in RCC. In the main

plant block, rectangular section RCC dralns in minimum M20 grade

" concrete shall be provided. The thickness of side and bottom shall be
minimum 125 mm or as per design considerations whichever is higher.

124 The pipes for water dralnage system shali be concrete pipes of class NP2
conforming 1o 1S5:458. However, for road crossings etc. higher strength
pipe of clags NP3 shall be provided. Diameter of pipes used for drainage

-/ culverts shall be between 300 mm to 600 mm. BeyondGOOnunbox-
drains / culverts shafl be provided.

125 Surface drains shall normally have a bed slope not miider than 1 in 1000
-along longitudinal direction and RCC pipes shall have such siopes so as
to have effective discharge. The maximum velocity for pipe drains and

" open draing shall be limited to 24 m/sec and 1.8 m/sec ly.
However, minimum velocity for self cleansing of 0.6 msec shall be L -
ensweda:peakﬂowcondiﬁon(le 3 times average flow ) for pipss
ﬂwingathalﬂull

1.2.6 Suitable manholes shall be provided to piped drainage lines at every 30 m
intervals, at junctions and at change of gradient, alignment-and diameter
of pipe and shall be of masonry or RCC construction. Minimum size of
manholes shall be 1.0m x 1.0m or circular manhole of 1 m dia. All

manholes shall be designed considering maintenance, inspection and
cleanlgleg racgm pipes. Easy accessibifity and aafety shail also be given due
cons

126 - The cushion over the pipes for storm water culverts shall be minimum 600
mm, Where less cushlon Is availabie, pipe shall be encased in RCCM-  *
20. Suitable RCC or masonry structures shall be provided at drops / falls
to prevent scouring or damage to surface.

126 . Invert of dralnage pipe / drain shall be decided in such a way that the
weter can easfly be discharged above the high water level In water
course outside the plant boundary to which the storm water is to be led.

1.3 Plant Etfluent Drainage { Oily Waste / Process Waster Drainage ) )
1.3.1 The oily / process waste shall be drained / collected through a separate

sewer system consisting of underground ( overground if required )
concrete / cast Iron pipes. Catch pits shall be provlded at the source

009 PPN LEIQCCeC I 049200 C0 8 0QC SO I0CORDOIOSBDODOO
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location and they shall be interconnected by buried pipes. No bends and
branches shall bé provided in the pipe line. Manholes shali be provided
at all junction of plpes. Catch pits shall have a minimum intemal i
dimension of 600 mm x 800 mm.. They shall be of RCC construction and S
provided with C! grills. T

I 1T
i g
a. .

132 - The main and branch connection pipes.-shall be sized for the expected o
maximum discharge subject to a minimum of 250 mm NB and 100 mm - G
NB respectively. The pipes shall be adequately sloped for drainage and ’
shall carry flow to neutrallsation pit / ETP / Off water separator as o

13.1.1 Sewage System : &

43

i
¥

e =

1.4.1 Cement concrete pipes shall be used below ground level for- sewage L
'disposal.. Plpes connecting tollet faciities to manholes shall be minimum ,
100 mm NB. 'Pipes connecting various manholes shall be minimum 150 ¢
mm NB. Howsver salt glazed stoneware plpes of dlamster not exceeding ¢
150-mm can be used in locallsed areas not subject to any traffic loads.
For main power block below paved area, cast iron spun pipe of Class LA -
conforming to 1S:1536 shall be used. ' “

142 Sewers shall -have such slopes so as to have effective discharge. &
Sewers shall be designed for-a minimum self cleansing velocity of 0.75
m/sec for peak flow condltion ( assumed as 3 times the average fiow ) (s
and pipes fiowing half full. The maximum velocity shall not exceed 2.4
m/sec. :

N
%

s o000 0

143 Suitable manholes shall be provided to piped sewage lines at every 30 m
intervals, at Junctions and at change of gradient, alignment & diameter of
plpe and shall be of masonry or RCC construction. Delalls of manholes
shall be as per 18: 4111 {Part-l). Minimum size of manholes shall be
1.0m x 1.0 m for square section or 1 m dia for circidar. Al manholes shall

-be designed considering maintenance, inspection and cleaning of pipes.
Easy accessibliity and safety shall also be given due consideration.

144  Separate seplic tanks shall be provided at suitable locations for each
buliding block. Sewage from septic tanks shall be connected to the
existing common sewerage treatment plant.

2 INTER PLANT TRENCHES

e =

l"—

21 Ali cable and pipe trenches shall be of RCC with minlimum M20 grade.
Trerches logated outside buildings shall be projecting at least 150 mm
above finished formation lovel to avold entry of storm water into the
trenches. The bottom of trench shall be provided with suitable slope for
draining out collected water into a sump pit.

Pias
P

22 Trenches shall be covered using precast RCC cover of minimum M20
grade, each not weighing more than 65 kg and shall be provided with
lifting hooks. ‘

\22
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23 As far as posstbte in the open area trenches shall be provided for running
cables.
30  ROADS & PARKING AREA

Roads and parking areas shall be of flexible- type of construction and
-ghall.be designed in accordance with the provision of the relevant IRC
Codes of Practice. Top level of parking area shall be flushed with crown
of the connecting roads with a cross slope.

3.1 Hoadsshallbedeslgnedforclass'E’oftraﬁlcie traffic intensity of 450-
1500 vehicles per day (heavy vehicles exceeding 3 tonnes laden weight)
as per IRC-37:1984 *Guldelines for the design of flexible pavements”.
California Bearing Ratio {CBR) method shall be adopted for the design of
roads.

32 Sub-base shall be of granular material L.e. laterite, murrum, natural sand,
gravel, crushed stone (grading-1) or combination thereof laid aver well
compacted subgrade. Granular base shall be of wat mix macadam
course (WMM) construction. .The wearing coarse shail be bituminous
macadam binder course with open graded premix carpet.lald over it. 3
" Shoulder provided on either sides shall be In murrum construction of 150 N P
mm compacted thickness. Kerbsochcorstonashanbepmvldedto . R
distinguish carrlage way. P

.33 “The geometric deslign of roads shall be done In atcordance with IRC-73.
Road widths, curves and parking areas shall have adequate space for -

" manoeuvring of vehicles.” The ruling gradient for roads In longitudinat il

direction shall be 1 in 30. Nommally the roads shall have much flatter (s

gradient. Tranaverse cambar ¢ 1 in 60 shall be provided for the black g&
-~ topping of roads and a slope of 1 in 40 shall be provided on shoulders. _ i
' Finished top ( crest ) of roads shall be 260 mm abave the sumounding £y
_gradefevel. B
34 'Mmlmum radius of curvature along the inner side of the carriage way 5

shall be generally 12m. However for minor roads this shall be reduced
. suitably as per layout requirements and site conditions. Road width and
. tuming radil shail atso ba checked for to take largest foreseeable vehicles
- and equipment which can reasonably be expected.

35 . All service and utility Iines crossing under roads shall be taken through
" concrete pipes / ducls and designed for imposed foadings. Number of
such crossings shail however be kapt to a minimum.

4, PAV!NG
41 - R.C.C Paving _
411 R.C.C paving of grada M20 minimum 125 mm thick Iaid toaslope of 1in

100 towards the nearest drain, with reinfortement piaced 50 mm from the
top surface, shall be provided In the following areas.

e
P
e
P
=
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m Entire backsida of the main Turbine building up.to the farther
edge of Chimney. The paving shall extend to a minimum of 5
m on either side from the outer most face of equipment
structures In the ather direction.
) Ad\&l!oamaomndlngatleastwmonallsidesfmnouter
periphery of the silos.
(#)6 m wide comidor all along the entire wldth of TGand De-aerator bay
at beth gable ends.

(iv)Fuel oil decantation platforms

The under-bed 'shall consist of well compacted ground supporting dry
rubble sofing of compacted thickness 230 mm with interstices properly
filled with grits, followed by a layer of PCC of grade M15, 75 mm thick.

P.C.C. Paving

PCC paving of nominal grade M15, 100 mm , laid over 230 mm thick
compacted rubble soling shall be provided in the foflowing area,

) - Complete Transformer Yard, covering area botwean A-row of
the Iulbine_ building upto the fencing of the Transformer yard .
i) Piinth protection ‘arourid alt building to 'a width of 750 mm or.
the distance batwean tha brick wall to the garland drain.
im - Fueloﬂtankfannarea,DMwatarstomgetankmaandCST
. fam area for a width of 1 m.
Stone Aggregate paving

Entire switch yard shall be provided with 75 mm paving of 40 mm single
slze stone aggregate on top and 76 mm paving of 20 mm single size
stone aggregate below. Before laying the paving, the ground surface
shallbetrea;hadwldxanﬂweedchemlcahaspermandachxm
recommendations.

. Forawdllaryh‘ansfouneryard. paving of stone aggregate of 75 mmthick
using 20 mm single size aggregate shall be provided after compacting the
under bed and treating with anti-weed chamicals.

088
\ 24

Pl

D e D




-

E AL L ALNX AT 2 N LY Y

KPCL/BTPS/AOVEPC

KARNATAKA POWER CORPORATION LIMITED -SECTION:D4.6
BELLARY TPS,UNIT-3 OF 700 MW VOLUME -V

PART F : FINISHES : '5"55’ 1oF 11

BVOOET SO EHHLEGGD:

1.1

12

13

14
14.1

152

© 153

16

The minimum quallty of finishes to be used for various building areas are

- fumished In this section. However, the Bidder Is at liberly to use superior

finishes provided all specific requirements for the finish specified herein
below are satisfied. . .

ﬁ.OORING

The nominal total thickness of flgor finish shall be 50 mm Including under
bed and topping. The flooring shall be lald on already matured concrete
base. The under bed for floors shall consist of cement concrete M15 with
stone chips, 12.6 mm down graded as coarse aggregates. The under bed
shall be provided with appropriate slope towards.catch pit for floor
drainage.

PVC Floor Finish

Two mm thick PVC as per IS: 3462 laid as per IS: 5318 over concrete
under bed of 48 mm.

GRANITE FLOORING

This shall be provided for Turbine building operating floor. The Granite
slabs shall be of minimum 20mm thick with approved colour, -

Terrazo ﬁles

This shall be provided in genoral circulation areas such as lift entrance
area, office area, laboratory efc. Tiles shall generally be of size 250 x

} 250x20mmlaldweroomrateboddlpgtorestmmaqoveranmwhwss

of 50 mm.

Granolithic flooring

Granolithic flooring {cement concrete flooring In M25 with non metallic
floor hardener topping 12 mm thick with a total thickness of 50 mm shall
be provided in maintenance and unioading area of Station bullding, Mill
and bunker bay, Workshop floors, cperating floor of pump houss,
permanent stores and other plant bullding areas where heavy duty
flooring is*required. . . ,

-Granofithic flooring without floor hardener shall be provided n all MCC

and switchgear rooms, which are not air-conditioned.

Granolithic flooring shall also be provided In areas, which are not
providad with any special finish.” Areas which ars fkely to be subjected to
oll spillage shall be provided with two coats of oll resistant painting over
Granolithic flooring. ! s :

Heavy Duty Ceramic Tiles ‘ _
Heavy duly cerarmic tiles with matt finish shall be used in tollets, pantry,

dining hall of canteen, locker rooms etc. The tiles shali be 300 x 300 x7
mm of approved shade brand and colour.

1S
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17 Acld/ Alkall resisting Tlles - . '

1.8

1.9

1.10

' 1.11
1.111

1112

1.11.3

1114

Battery rooms and other areas coming into contact with acid / alkali
vapours or fumes shall be given acid / alkali resistant tiles 25 mm thick,
jointed with acid / alkali resistant cement slurry. Bedding shall comprise
of potasslum sllicate mortar conforming to IS:; 4832 (Part-l) and resin
based mortar like epoxy for jointing. Total thickness of flooring shall be
50 mm. Ceramic unglazed vitrequs tlles. conforming to IS: 4457 with
minimum thickness of 20 mm may aiso be used as acld / alkall resistant
tite. The above specifioation do nof' apply to-D.M. Plant,

"~ Integral fioor finish

For cable vaults floor finish integral to the concrete base shall be
provided as per IS: 2571.

POLISHED VITRIFIED TILES

Polished vitrified tiles. of size 600X600X10 mm of approved shads, brand
and colour laid with CM 1:39hallbeproyidedlncontml_rooms.

. . Cast-in-sltu Terrazo

Risers and treads of staircases shall be provided with cast in situ terrazo.
This shall be lald as per 1S: 2114, using white cement or cement with

-¢colouring pigment. Chequered finish shall be provm for treads., Total

thickness of the finish shall be 25 mm.
Acid / Alkall resistant Tlling / Brick lining in D.M Plant

Bitumen primer followed by 12 mm thick bitumastic layer, 6 mm thick
potassium silicate mortar bedding and 38 mm thick alkall / acld resistant
bricks as per IS: 4860 shall be provided for CPU regeneration area,

- Chemical house fioor, effiuent' draina, floors around equipment &

chemical handling vessels, chemical storage area for the fioor, kerbs and
sumps, all as per the acldfaﬂmliprooﬂng spedallst Contractor’s
requ!rement.

For floor of neutralising pit the finish shall be as follows. Bitumen primer .
followed by 18 mm thick bitumastic layer, 6 mm thick potassium silicate
monarbeddingandTSmmmickac!dlalkalimistantbrbkasper
1S:4860. - :

For walls of neutralising pit, the same specification as 1.10.2 shall apply
axcept that thickness of the brickwork shall be 115 mm with suilable
pllasters at 2000 mm cle.

Special instryction io be followed for acld reslstant lintng in neutralising pit
shall be as follows.

i} The structures shall be tested for water tightness.

i) Surface on which' fining is to be applied shall be prepared as

per 182395,

_ ~090
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(i) Joints between acid resistant bricks / tiles shall be filled with

112
1.12.1

1122

1123 -

22

23

24

25
28

resin type mortar conforming to 1S:4832 ( Part it ). Seal coat of
ready made epoxy paint shall be provided at the joints to cover
up any porosity.

) Acid resistant bricks shall be lald with 6 mm wide and 20 mm

deep pointing. Pointing shall be with epoxy / furane / CNSL. as
. per the requirement of the agency guaranteeing the

performance oi_llnlng. _

v) Under side of all precast slabs / steel covers over effluent
drains shall be given two coats of epoxy coating, 150 microns
thick. ' C

v)  .Ackl/alkall resistant treatment shall extend at least 1 metre on

all sides from the outermost periphery of pedestals / saddles
for indoor installaions and 2 metres alround for outdoor
installations. -~ ' :

Miscellaneous

Aluminium angle nosing with minimum size (50 x 25 x 3) shall be
provided for edge protection of R.C.C. stalr treads.

Angles: 50X50x6 mm (min) with lugs shall be provided for edge protection
of cut-outs / openlrigs In floor slabs, edge of drains covering gratings,
edge of R.C.C cable / pipe trenches and at any other place where
breakage of edges / comners Is expected.

Floars of swltchgear’rooms shall have émbedded steel channe! sultable
for easy movement of breaker panel.

SKIRTING / DADO | '

150 mm skirting matching with floor finish shall be provided In all areas
unless specified otherwise elsewhere.

Tollsts & locker roams shall be brovlded with dado of 2160 mm high with
glazed tiles of minimum & mm thickness generally as per IS:777.

For main Control room and control equipment room minimum 5 mm thick
:iecaauve coloured ceramic tiles shall be provided upto false ceiling
evel, : .

For battery room and other areas coming In contact with acid / alkali
spillage / fume, dado of acid / alkall resistant tiling as per 1S:4457 shall be
provided to a height of 2100 mm set in potassium silicate mortar and
joints pointed with resin bonded mortar.

Stalrcase wall shaft be given dado of cast in situ terrazo to a height of
2100 mm. ’

Entrance lobby and lift area in Service buliding and Admin bullding shall
be provided with granite tile dado to a height upto false celling leval.

121
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3. METAL CLADDING _
31 Permanent colour coated sandwiched Insulated metal cladding

3.1.1 Troughed zinc-aluminium alloy coated (both sides) M.S. sheet having 0.6
' mm minimum thickness (or high tensile steel sheet of 0.5‘mm minimum
thickness) shall be used on extemal face (oyter face) of cladding system.
Welght of coating shall not be fess thap 150 gm / sq.m. - The outer side
{exposed face) shall be permanently colour coated with Polyfluro Vinyt
Coating (PVF2) of Dry Fim Thickness (DFT) 20 microns (min) over
primer. Inner side of external sheet shall be provided with suitable pre-

. coating of minimum 7 microns.

3.1.2 Galvanised M.S.sheets of minimum 0.6 mm thickness shall be used as
inner liner (intermnal facs) of cladding system. The exposed face shall be
permanently colour coated with slicon modified polyester paint of DFT 20
microns (min) over primer. Inner face of external sheet shall be provided
with suitable pre-coating of .minimum 7 microns. The rate of

~ galvanisation shall not be less than 150 gm / sq.m.

313 . . The permanent colour coated sheet shall meet the general 'réqulremants' :
of 1S:14248 and shafl conform to class 3 for the durability.

- 314 Inner sheet shall fixed directly to sidp runners and Z spacers made of
ageast 2 mm thick galvaniséd steel shes! of grade 375 as per 1S277.
Inner shest shall be fixed at the rate not more than 1.50 m centrs to
centre to hold the insulation and extemal shesting. .

31.5 . The insulation shall be of bonided mineral wool of minimum thickness 60
mm conforming to 1S:8183, having a density of 32 kg / cum for glass wool
& 48 kg / cum for rock wool. S :

32 Permanent colour coated (norrhéulated) metal cladding system

321 Troughed zinc-aluminium alloy coated not less than 150 gm/sqm
: M.S.sheets having 0.6 ‘mm minimum thickness (or High tensile steel
sheet of 0.5 mm minimum thickness) shall be used for the cladding
system. The outerside (exposed face) shall be permanently colour
coated with PVF2 paint of minimum DFT 20 microns over primer and the
Inner side (Intemal face) shall be coated with sams paint of minimum
DFT 10 microns over primer. These shail be fixed diractly to runners.
The sheets shall meet the general requirement of 1S:14246 and shall
conform to ¢lass 3 for the durability.

33 Flashlngs, caps, trim closufea etc

* Al flashings, trim closures, caps stc. required for the metal cladding

- system shall be made out of plain sheets having same material and

coating specification as mentioned above for the outer face of the
sandwiched metal cladding. :

992
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4 PLASTERING _
4.1 Details fumished below does not include special types of plaster / plaster '

42
43
44

45
46

" 54
52
53

54

55

5.6
67

58

finishes which may be provided to enhance the architecturat appeal.
CONTRACTOR shall provide such superior plaster finish as indicated in
his Bid. ;

External‘lace of all walls shall be provided with 20 mm thick cement
mortar plastering with an under layer 14 mm thick in CM 1:6 and top 6
mm thick layer in CM 1:4 with approved water proofing compound.

For intemal walls 18 mm thick plaster in CM 1:6 shall be provided on the
uneven side of the wall and 13 mm thick plastar in CM 1:6 on the even
side of the wall, )

Inside surfaces of walls shall be provided with 2 mm thick plaster of paris
punning over the red surtaces in office arsas, entrance lobby,
corridor, control equipment room and all other air conditfoned rooms.

Celiing of all buildings except in cable vaults and over faise cellings shall
be given 6 mm thick cament sand plaster 1:3
All plastering work shall conform to 1S:1661.

PAINTING

Detaits fumished here in below are the minimum acceptable standard for

painting. Superior finish If any required by CONTRACTOR to enhance
overall appearance will be permitted i such finish mest with the technical
requirements. . }

»

Water proof cement based paint as per 1S:5410 shall be provided on
extemal faces of walls, sunshades, etc,

Inside surfaces shall be provided with Acrylic emulsion paint as per
1S:5411 for Control room, Control equipment rooms, all air condiioned
areas and all other areas and above dado in bulldings ke time office,
cantean, first ald centre, tollets étc, . )

Inside surfaces shall be provided with oil bound distemper as per 1$:428
for plant bulldings iike Workshop, Permanent stores, D.G. houss,
Compressor house, pump houses, Ash handling pump house efc.

Walls in D.M.Plant shall be provided with chlorinated rubber based paint
as per |S : 8862 over walls. Walls above Dado In battery rooms shall
also be provided with similar painting. .

All plastered cellings shall provided with water bound distemper.

Oil resistant paint &s per IS:161 shall be providad for ofl canal and of
equipment room.

All wood work shall be provided with fire resistant transparent paint as
per 15162 over franch polish as per 1S:348 or flat oil paint as per 1S;137.

AL A ERAZ A S ST TR X LY R L AL X 20 oYt L)
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5.9 Painting for structural steei have been specified else where in this
document.. .

610  Following general Instruction for palnting shall be followed.

)} For painting on concrete, mesonry and plastored surfaces
18:2395 parts |  and |l shall be followed.

i) For panting on wood work 15:2338 part1& shall be followed.

i) All paints ‘shall be of brand and ma.ke to the approval of
' OWNER., .

iv) A riinimum of two finishing coats of paint over a coat of primer
shall be provided to glve a smoath uniform finish for the palnted
- surface.

V) All painting on masonry or concrete surfaces shall preferably
be applied by rollers.

vil) Thinner shall not be used with textured paint (sandtex matt etc)
finish.
i '
viii) AR fire exits shall be painted in Post office red colour shade
which shall not be used any where except to Indicate
emaergency or safely measure.

6. ROOF

6.1 All the buildings having R.C.C slabs over structural steel framing are
provided with troughed metal sheet decking: which acts as permanent
shuttering. These sheets shall meet the gonsval requirements of .
1S:14246 and shall conform to class 3 for durabllity, The shesting shall -
be pemnanently colour coated galvanised M.S.troughed metal sheet
decking of approved profile with minimum base metal thickness of 0.8
mm and minimum trough depth of 38mm. Siicon modified polyester
painting sha!l be used for permanent coating over galvanised surface with
minimum rate of galvanising of 180 gm of zinc per sqm. Dry film
mlclmemotoolour coatlngshallbeatleastao ‘micron.

6.2 Roof of all buildings havlng R.C.C. frame work shall have cast in siu
" R.C.C. slab with conventional shuttering.

6.3 Rcof of conveyor gallerles and steam generator shall be of permanently
colour coated galvanised M.S. troughed meta! sheet of approved profile.
Minimum base metal thickness shall be 0.8 mm. The rate of zinc
consumption for galvanising shall be 275 gm/sq.m. The extemal tace
shalt have permansent colour coating of PVF2 paint of mintmum DFT of
20 tmicrons and inngr surface shall be coated with sllxcon modlﬂed
polyester paint with DFT of 20 microns.

694
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72

7.3

‘82

-8.3

ROOF DRAINAGE AND WATER PROOFING

For efficient drainage of rain water, roof concrete shall be given a
gradient of a minimum of 1 in 100. The gradient shall preferably provided
by sloping the structural framing system itself. Gradient may also be
provided using screed concrete 1:2:4 using 125 mm downgraded

" aggregate. But the average thickness of such screed concrete may be

restrictad to about 50 mm. lnﬂaecaeeofmetal rodhgsyslemtheroof
elopeshellbe1verlbal.3heﬂzomal

Al Roofs shall be provided mth high solid content.liquid applied
elastomeric water proofing membrane with separate wearing course as
per ASTM C-898. Thickness of the membrane shall be a minimum of 1.5
mm. The treatment includes application of polymerised mortar ‘over
sloped roof to achieve a smooth surface and a primer coat. Wearing
course shall be 40 mm screed of 1:2:4 concrete as above cast In panels
of 1.2mx1.2m and rainforced with 0.56 mm dia galvanised chicken wire
mesh and joints sedled using sealing compound. Accessible roof shall
be provide with chequered cement tiles as above.

Number and size of rain-water ‘down comer plpe shan be decided based
on the provisions of IS:1742 and {S:2527. The pipes shali be HDPE pipe
conforming to 1S:4985. It Is recommended that the minimum diameter of
the pipe be kept as 150 mm and there shall be a minimum of two pipes

provided on each gutter. The down comer pipes shall be suitably -

concealed with masenry work, cement concrete or eheeﬁng to match with
the extotior finish, -

FALSE CEILING AND UNDER DECK INSULATION

. Al air conditioned areae, entrance fobbies and coridors in Service

buiiding as well as Administrative bullding shalf be provided with the

- suspended faise celing system. Urider deck insulation system shall be -

provided on the under side of the roof / floor stab of the air conditioned

‘areas based on the functional requirement. Ceﬁhrgofafrwashermom

aiso shall be provided with under deck insulation.

Aluminium false coffing system shall oomprise of 84 mm wide 12.5 mm
deep closed type plain panels of approved colour, roll formed out of 0.5

- mm thick corrosion resistant aluminium alloy AA 5050 fixed on roll formed

carriers.  Additionai hangers and height adjustment clips shall be

provided for rotum air grills, supply air dﬁhlsers. light fixtures, AC ducts
elc.

Gyp board false celing system shall consist of 600x600x12.5 mm gyp

board with one coat of primer and two or more coats of ‘acrylic emuision .

paint. The suspension systeém shall consist of 8 mm dia galvanised steel
rods suspended frai celling supporting aluminium grid of 38x25x1.5 mm
and cross tie of 25x25x1.5 mm and aluminium angle of 25x25x1.5 mm.
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Suitable M.S channel (minimum ISMC100) grid shafl be provided above -

faise celling for, movement of personnel to facllitate maintenance of
lighting fixtures, AC ducts etc. .

CONTRACTOR shall prepare a layout of the false celling system

~ incorporating light fixtures, supply alr diffuser, retum. air grills, fire

prolection ‘sprinklers etc. such that the celling looks aesthetically
mlng. Work shall commence only after the OWNER appraves the
t

Under deck insulation shall comprise of 50 thick resin bonded mineral
wool insulation mat conforming to 1S:8183. This mat shall bé backed with
0.05 mm thick .aluminium foll and 24 Gx25. mm wire mesh netting. They
shall be fixed to ceiling or wall as the case may be with 100x50x6 slotted
mild steel plate welded to M.S. plate inserts embedded at the soffit of the:
slab at'600 mm c/c and 14 G steel wire drawn through slots and fixed to
‘wire netting.

DOORS & WINDOWS

Unless specified ali doors, windows and ventilators of air conditioned
areas, entrance lobby of all buildings and windows/ventilators provided
on the outer face of afl bulldings shall have, electro colour coated
(anodised) aluminium framework with glazing. All doors of office areas
shall be of factoty made pre-laminated particle board (MDF exterior
grade). Alt other doors (uniess otherwise specified) shall be of steel.

Main entrance of the control room and contral equipment room shall be

_provided with alrdocked lobby with provision of double doors of

aluminlum frame work with glazing. Doors shall be of double swing type .
or sliding type.

For cornmaon confrol building, double glazed wall panels with aluminium
frame shall be provided between air-conditioned and non air-conditioned
areas and on the side of contrel room and control equipment room(s)
tacing the operating fioor to have a clear view.

Single glazed panels with aluminium frame work shall be provided as
partition between te air-conditioned jreas wherever clear view is
necessary. ’

Coal conveyor galleiies shall have steel windows/ventilators.

All steal doors shall consist of double plate flush door shutters. The door
shutter shall be 45 mm thick with wo outer sheets of 18 G rigidly
connected with confiious vertical 20 G stiffeners at the rate of 160 mm
centre to centre. Side, top and bottom edges of shuiters shall be
reinforced.by continuotzs pressed steel channel with minimum 18 G. The

. door shall be sounddeadened by filling the inside vold with mineral wool.

Doors shall be conplete with all hardware and fixtures fike door closer,
tower bolts, handles, stoppers, aldrops, eté.

o : . U336
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Steel windows and ventllators for coal conveyor gallery shall be as per

- 18:1361 and for all other areas as per 1S:1038. Windows of coal galleries

shall be provided with wire mesh.

Wherever functionally required rolling shutters with “sultable operattng
arrdngement Manual / Electric shall be provided to facilitate smooth
operations. Rolling shutters shall conform to 1S:6248.

All windows and ventilators on ground floor of alt bulldlngs located in
isolated areas shall be provided with suitable anodised aluminium grill,

Fire proof doors with panic devices shall be provided at all fire exit points
as per the recommendations of Tariff Advisory Cominittee (TAC). These
doors shall generafly be as per 1S:3614 (Part | and Past Il). Fire rating of
the doors shall be as per TAC requirements. However minimum rating
‘shall be 2 hours. These doors shall be double cover plated type with
mineral woo! insulation.

Hollow extruded .section of minimum 3 mm wall thickness as

manufactured by INDAL or equivalent shall be used for all aluminium
doors, windows and ventilators.

'Guzma

All ventﬂators and windows on extermnal face of turbine building, conveyor
gallery, pump houss, compressor house, DG set bullding, transfer points,
workshop building, fire escape staircase and those buildings located In
fire prone areas shafl be provided with wired glass of minimum 6 mm
thickness conforming 1S:5437. .

Where specified, double glazing shall consist of two 6 mm thick clear
toughened safety glass conforming to 1S:2653, hermetically sealed and
separated by 12 mm thick gap for thermnal insulation.

For single glazed aluminium partitions and doors, Float glass or fiat
transparent sheet glass of minimum 5.5 mm thickness shall be used.”

Ground glass / frosted glass of minimum 4 mm thickness shall be used
for all windows / ventilators in tollets.

Unless specliied atherwise in this specification minimum thickness of
plain sheet glass used for windows/ventilators shall ba 4 mm.

Float glass or flat transparent shaet glass shall conform to 1S:28385.

Al glazing work shall conform to 1S:1083 and 1S:3548.
WATER SUPPLY AND SANITATION

Roof water tank of adequate capacity depending on the number of users
and 8 hours requirement shall be provided for each building and pump
house. Pplyethylene water storage tank conforming to 1S:12701 shall be
used. ‘The tank shall be complete with all ﬁtbngs inciuding float valve,
stop cock etc.
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112 Galvanised M.S. plpe of medium class conforming to 1S:1239 shall be
used for internal piping works for potable water supply.

113 Sand C.l.pipes with lead joints conforming to 1S:1729 shafl be used for
sanitary works above ground level.

114 Minimum one toflet block with alt the faciities shall be provided on each
fioor of main plant building and service bullding. Separate toilets for
ladies shall be provided wherever required. Attachedtoﬂetsshaﬂbe
provided for all senlor executive rooms and conference rooms. One tollet
shall be provided In the boller area. Al other buildings where tollet is -

. specified shall have one tollet block each. The facilities provided In the
foilet block shall depend on the number of users. However, minimum
facilities to be provided shall be as stipulated below. 1S:1172 shall be
followed for working out the basic requirements for water supply,
drainage and sanitation. In addition, 1S:2064 and 1S:2085 shall aiso be
followed.

1.5 Each toilet block shall have the following minimum faciliies. Unless
spacified all the fittings shall be of chromium plated brass {fancy type).

)] WC (Indian type) Orissa pattem (680x440mm) as per 18:2556
(Part-3) with afl fittings Including flushing arrangement of
appropriate capaciy and type-1 no.

if) WG western type 390 mm high as per IS:2556 (part 2) with

. toilet paper roll holder and all fittings including flushing system
of appropriate capacity and type -1 no. .

1)) Urinal with all fittings with photo voltic control flushing system
as per IS:22556 (Part-6, Sec.1) -2 nos.

) . Wash basin (oval shape) with all fitings as per Is:2556 to be
fixed on concrete, plal!orm finished with 12 mm thick polished

. granite stone ~ 2 nos.

v) Wall to wall Bathroom mirror (5.5 mm thick float glass) with
bevelled edges including all fittings.

vi) Stainless steel towel rali (600 x 20mm) - 2 nos.

vil) - Stainless stesl liquid soap holder curn dispenser — 2 nos,

vifi) Janitor room. -

ix) Provision for installation of water cooler.

x) - Provision of ventilation shaft.

1186 Attached tollets provided for senior executive rocoms and conference
‘ rooms shall have 1 WC, 1 urinal, 1 washbasin, 1 mirror, 1 no. towel rail, 1
fiquld soap haolder cum dispenser. WC shall be of westem type 390 mm
high as per 1S:2556(Part-2) with toflst paper roll holder and all flttings

including flushing valve of appropriate capacity and type.

17 Boller area foilet shall have minimum 2 no. WC (indian type), 4
no.urinals, 4 no.wash basins, 4 no. mirrors, 4 notowael ralls, 4 no. soap
holder cum dispenser, 2 no.Showers, Janitor room and a prov:slon for
instaliation of water cooler.
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An eye & face fountain (combined unit with receptacle) conforming to
1S:10592 shafl be provided in battery room, D.M plant and Chlorination
plant.

Unless specified all fittings and fixtures in the toilets shall have same
specifications as stipulated in CLNc.11.5

Stalnless steel! kitchen sink (750 mm size) for pantry shall be provided.
Platform in pantry shall be finished with 12 mm thick polished granite
stone.

Laboratory sink shall be of white vitreous china of size 600x400x200 mm
conforming to 1S:2656(Part-5) in laboratories and in Battery room.

in Main Turbine bullding, Service building and Admlnlstratlve building at
least one toilst block shall be provided for ladies.

MISCELLANEOUS REQUIREMENTS

Doors and windows on extemnal walls of buildings shall be provided with
RCC sunshade over the openings with 300 mm projection on elther side
of the opening. Projection of sunshade from the wall shall be minimum
600 mm over window openings, 750 mm over door openings and 1200
mm over rolling shulters.

Doors and windows on the extemal walls of buildings with metal daddmg

_ shall be fixed by creating recesses in the cladding system.

No cable trenches shall be provided in TG hall, Boiler/ESP area, fus! oll
pump house, Ash pump houses etc.

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

All floor openings for cables belo\v olectrical panel shall be sealed with
fire seaﬁng compound aftor cables are laid.

All openings in extemal walls provided for pipes, cables, ducts efc. shall
be effectively sealed to prevent water seepage, after the routing of the
services are completed.

Natural lightlng & Yentilation

The area of windows shan bea minimum 15 % of the floor area to ensure
adequate natural ighting.

Fans shall be provided In general office area as per standard norms.
Sewerage system shail be provided with adequate vant{latlon for the pipe

- work as well as manhole,
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10 SCOPE
1.1 This specification covers the general requirements of engineering by the
CONTRACTOR, of material, design,,supply, manufacture, construction,
testing and commissioning for satisfactory performance of natural draught .
cooling tower including all associated appurtenances and equipment as
waell as electrical works.
20 APPLICABLE CODES AND STANDARDS
A. Materlals
18432 " Mild steel and medium tenslle steel and bars
(Parts 1 & 2) and hard drawn steel wire for concrete
relnforcament.
ii. 18:1785 Plain hard drawn steel wire for pre-stressed
{Parts 182) concrete.
iil.. 1S:1786 . High strength deformed stee! bars and wires for
: concrete relnforcement.
iv. 18S:2062 Steel for general structural purposes.
v. 1S:3589 Seamiess or electrically wekded stee! pipes for
N water, gas and sewage (168.3mm - 2032mm).
vi. 188112 43 Grade Ordinary Portland cement
vil 18:12330 Sulphate resistant Portland cament
8. Codes of Practice
L 1S: 456 Code of practice for plain and reinforced
concrate.
fi. 1S: 800 Code of practice for general construction in
steel.
i, 1S: 875 Code of practice for design loads (other than
(Part 1 to part 5) earthquakes for bullding and structures).
v.  18:1080 Code of practice for design and construition of
‘ simple spread foundations. _
v.  1S11343 Code of practice fof pre-strassed concrete,
vi, 15:1893 Criteria for earthquake resistant design of
structures. :
100
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vi,  15:2309° Code of practice for the protection of bulidings
. and allied structures against lightning.
viil.  15:2629 Recommended practice for hot dip galvanising
on Iron and steel.
ix. 1S:2850 Code for practice for design and construction of
: (part1) _ raft foyndation.
X 15:3043 Codea of practice for earthing.
K.  18:3370 Code of practice for concrete structures for
(part 1 to 4) storage of liguids,
xli. 1S:11504 Criteria for structural design of reinforced
concrete natural draught cooling towers.
il 1812200 Code of practice for provision of water stops at
- transverse contraction joints in masonry and
o concrete dams. . :
xiv. BS:4485 Specification for water cooling towers.

' (All parts) _ .
_ xv. BS:8007 B.S.Code &f Practice for deskgn of Concrete

22

23

3.0
at

3.2

structures for retalning aquéous liquid.

The appliealiﬂity of the pmﬂélons for conformity to the various codes and
standards stipulated shall be in the following order.

a. Bureau of Indian Standards.
b. British Standards Institution, _
Wherever the above Standards are In confiict with the stipulations of this
specification, the latter shall govern. '

| .

GENEBAL REQUIREMENTS -

" The cooling tower shall be capable of cocling the rated quantity of water
through the specified thermal range &t the dasign wet bulb temperature
and it shall conform to the other design parameters as stipulated in Data
Shest — A enclosed in Mechanical section of this document.

The scope of the CONTRACTOR's work for a cooling tower shall include
preparation of detailed designs and construction drawings and execution of
work including but not limited to supply of ali material for foundations, shell,
basin, fill with its supporting structure, staircasesiwalkways/platiorms with
handrailing, cold water outlet channels.including gates, screens with
handling arrangement, painting, access doors, water distribution system,
. aviation warning system, lighting, lightning protection system, with their

cogTeERLERNTEELIL EAA
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associated hardware, etc., compiete all as required to give satisfactory
performance and as stipulated In various clauses In this document.

. ] '
CONTRACTOR shall submit detailed design calculations and construction
drawings to OWNER for obtaining his approval prior to commencement of

34

35

4.1

4.2

4.3

44

4.5

work at slte.

In the event, CONTRACTOR has quoted in collaboration with another firm
(sither Indlan or foreign), each and every drawing and design calculations
submitted shall bear collaborator's seal and signature indicating their
approval, CONTRACTOR shall also fumish, along with the offer, back-up
guarantee for the performance of the cocling tower front the collaborator,

QUALITY CONTROL: Shall be as per Saction C3, Volume-U.
CONCRETE '

Coment used shall be Ordinary Porttand Cement complying IS: 8112,
‘Same brand of cement shall bo used ‘as far as possible throughout the
construction of the entire structure to ‘enable achleve uniforn colour and
surface finish throughout the ‘shell. ..
Minimum grade of concrete to be used for all the structural elements shall
be as speclfied below considering environmental conditions as per Table

The minimum cement content per cubic meter of concreto as per Table 5
of IS 456 for severe exposure for super structure and moderate axposure

for basin & foundation. 3 8 4
in locations where sulphate resisting cement Is specified for concrete R )
work below ground level, the minimum cement content per cublc metre i
of concrete shall be as stipulated in the table 5 of IS 458 as applicable T
to the type of exposure. ) ) P

Materials, design, construction and workmanship of prestressed concrete = E,!

members shall be in accordance with 19:1949. o ’i.

133

‘aa

- 3ofIS 456.
STRUCTURAL CONGRETE Minimym Grade
a) Foundations = : N £
b) Basin M25 &
@ DlegomaiOcars Mo & I
'd) Sheil ' M30 (o L i
@) Precast works (Fil Supporiing Structure) M25 . ‘
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5.  REINFORCEMENT STEEL

5.1 - Reinforcement bare shall be either of mild steel conforming to IS:432
grade | quality or high yleld strength deformed bars conforming to
1S:17886. : - " ,

52 Steel wires for prestressing shall conform to 18:1785 (part 182).

53  Reinforcement for the shell shall be corrosion resistant steel.

6. STRUCTURAL STEEL

8.1  Steelfor gl structural stéel works shall conform to 1S:2062.

6.2  All exposed steel work shall be protected by hot dip galvanising. The
minimum coating of zinc shall be 900 gm/sq.m. and comply with the
requirements of 1S:2629 and 15:2633. In addition, gaivanizing shall be
followed by the application of one coat of stching primer conforming to
18:5666 and 2 coats of bituminous paint conforming to 15:9862.

7. . LOADINGS i )

71  Windkoad .

7.1.1 Basic wind speed as well as factors K1/K2/K3 shall be taken from 1S:875.
-Additional intensification factor to be considered due to natural turbulence
in"the incldent wind / induced turbulence owing to nearby tall structures

, shali be as per BS4485, Part 4, or based on wind tunnel studies,
whichever is higher. .

712  Steady pressure distribution around the shell for the wind loading shal be
as per clause 5.1.3 of 18:11504, for cooling towers not more than 120m in
helght and not more than 100 m in base diameter. The value obtained
shall be intreased by 10 percent to teke into account any geometrical
imperfections. ;

743 For cooling towers of height more than 120m and/or more than 100m in
base diameter, wind pressure distribution shall be as determined by
modoel test in a wind tunnel.

72  Earthquake Load ,

721  The cosfficlent of hortzontal acceleration shall be as appiicable to selsmic
zone lll - 1S:1893

7.3 Dead Load .

7.3.1 For assessing the sel waeight of the structure, the specific weight of the

concrete shell shall be taken as 25kN per cubic metre. All other dead loads
shall be assessed as per 1S:875.

A AR R AAN AR AR AL 2L AR AL Al ot oot

T 103
139




KPCLBTPS/OXEPC

KARNATAKA POWER CORPORATION LIMITED
BELLARY TPS,UNIT-3 OF 700 MW

SECTION: D4.8
VOLUME -v

PART @ : CQOLING TOWER

FHEET 5 OF 13

732

8.0
8.1

8.2

8.3

74

75

The loadings brought upon the shell by permanent fixings shall be
minimised to thg .greatest extent possible. However, when these
aftachments are mads, their effect upon the structure shall be thoroughly
investigated. : '

Constructional Loadings

Contractor shall be fully responsible for ensuring safsty by checking the
designs, for all the temporary construction loadings as applicable.

Miscellaneous Loads

Effect on account of the following loads shall afso be investigated.

a) Thermal restraint loads

b) Subsoll geformation . :

LOAD COMBINATIONS AND PERMISSIBLE STRESSES '

All structural components except Fili Supporting Structures, Stairs and
Platforms of the cooling tower shall be designed by both working stress
and !imitstate;neﬂ'nod.'l‘holoadeomb!naﬁons shall be as follows:

a. For working stress method
L DL+WL
i. DL+1BWL+EQ

b. For limit state method
i 1.6DL + 1.5WL
. osSDL+15WL . .
fii. 1.5DL +1.5EQ + 0.5WL
iv. 09DL+15EQ+05WL

where DL = DeadLoad L
" WL=Wind Load
EQ = Earthquake Load

While considering the above load combinations, the appropriate stress
resultants’ shall be superimposed most unfavourably. Stress due to
subsoil deformation, temperature and constructional loads shafl also be
added to anive at the most unfavourabls load combination. '

Since cooling tower is more a wind predominant structure, increase in
penmissible stresses as per B — 2.3 Annexure — B of IS 456, shall not be
allowed. Increase in safe bearing capacity for design of foundation under
wind load combination shall also not be pemitted.

104

e

-

T T e 4R
TOSEE S e






