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 FOUNDATIONS

The deslgn and construction -of cooling tower foundations shall be in
accordance with the requirements stipulated in 1S:1080/18:2911/15:2950
as epplicable. Continupus foundations shall be provided for cooling towers
more than 75 m in height.

The foundaﬁon structure shall be designed for loads indicated in clause
8.0 of this specification and shall in addition consider the following:

a. Themally induced local loading whero supply culverts pass through
the foundation structure without structural isolation.

b. Cold water basin floor loading.
¢. Surcharge load of 20 kN per sqm at the ground / grade level.

d. In case of subscil with varying degrees of stiffness, non uniform

settlemants due to the varying stiffnesses have 10 be determined. The

. redistribution of stress resulting from Interaction effects between the
subsoil and the shefl structure have to be takan into account.

For the load combination 0.9DL+1.8WL, for uplift of the foundaﬂon.

sectoral participation of the soll adjacent to foundaﬁon shall not be
considered.,

BASIN AND COLD WATER OUTLET '

- The basin shall be divided Into two compariments to facilitate complete
isolation of ono haff of the basin for the purpose of _cleaning and
. maintenance, whileihe other haif Is In service.

The basin floor of eaeh compartment shall be sloped towards a collecting
sump for effectively draining the water fo permit desilting/desludging. To
" minimise obstructions to the flow of water, only the columns
the Flll structure shall be projected above the basin floor. Water shall be
drained from the sump into a drain chamber cutside the basin by C! drain
pipe embedded below the basin floor. Sultable shiice gates of the rising
spindle type confommg to 15:3042 or sluice vaive confo:mlng to 18:780
shall be provided in the drain ¢chamber. -

A minimum of 300mm free board shall bé provided for the basin over the
maximurm design water level. The basin wall shall project a minimum of
500 mm over the surrounding grade level. -

Each oompamnent of the - basin shall be provuded with a concrete
channel for outlet-of eold waters Cold water outlet channels shall be
provided with the stoplags and screens.

Stoplogs shall be fabricated out of structural steel plate and rolled sections
and provided with niiber seals to prevent leakage. Stoplogs shat! be hot
dip galvanisad and provided with etch primer and bituminous paint.

105
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108 Screens shall be out of 8 gauge 25mm clear opening GI crimped wire

- netting welded to frame of structural stesl sectionflats. Screens shall be
hot dip galvanised and provided with etch primer and bituminous painting.
Two numbers of scraens shall be supplied per tower.

10.7 Suitable arrangement of monoralls with holst shall be provided for
handling stoplogs and screens.

108 The basin walls, floor slab and outlet channels shall be of reinforced
concrete construction. The ,design and construction of these water
retaining structures shall be in accordance with 1S:3370 with provision of
construction/contraction and expansion joints. Resistance to cracking
shall be checked as per cl. 3.3.1 and cl. 3.4.1 of I1S:3370 (PART ).
Minimum thickness of structural concrete elements shail be 230mm. -

10.9 The basin and channel walls shall be designed for a minimum surcharge
load of 20kN per sq.m. to allow for construction plant operating in the

10.10  Extemnal pressure due to earth and ground water shall not be relied upon
¢ toreduce the effect of the internal water pressure, but account shall be
taken of the ground water pressure when considering buoyancy or

stresses in the emipty water retaining structure.

10.11 Construction of the basin and channel shall be watertight with the -
provision of 225mm wide approved quality PVC ribbed water stops at all
construction joints and expansion joints. 200 x 200 fillet shall be provided
bstween the junction of wall & floor of the cold water basin.

1012  The water retaining structures shall be tested for water-tightness in L ek
accordance with 18:3370, without the backfill Any rectification measures -
required to satisfy the test criterla ,shall be executed by the Rl

CONTRACTOR at his own-cost all as per the directions of the OWNER.

- 10,13 "Alround the Cold water basin, RCC g'aﬁar'nd drain of minfmum 500 width -- .
and 500 mm deep shall be provided and connected to the nearest storm -
water drain. Plinth protection in PCC M15, 100 mm thick for a width of
2500 mm, sloping away from the basin over compacted sand and rubble =
filing of 230 mm thick shall be provided below the concrete paving in -
between the Cold water basin & drain. £
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110  TOWER SHELL _ B y - ' .

1.3 Shallgeometry - '

The shape of the tower shall ba hyperbolold in vertical section and circular -
in plan . o ) ,

112 Thickness
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1121 The tower shell shall have a minimum thickness of 175mm.
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A minimum factor of safety of five(5) against buckling shall be ensured at
all fevels. . _

Deglgn

The tower sheli shall be designed based on bending analysis and as per
elastic theory for thin shalls.

Consideration shall also be given to the following effects of temperature
and moisture variations that occur in the sheli :

a) The strain resumnb from a temperature gradient across the shell
thickness.

b) The strain resufting from moisture content variations through the
shall thickness, and

¢) The strain resulling from variations of conditions (a) and (b) caused
by rain and sunshine on one side of the tower or partial operaﬂon of
the tower.

The effect of strass comentration due to any fixtures shall be taken into
account.

Reinforcement and Cover

Relnforcement shall be provided on each facs of the shell in both
directions. :

The shell reinforcement of high vield strength deformed bars, in elther
direction and on each face shall be not less than 0.15% of the concrate
cross-sectional area. Further, the circumferential reinforcement on each
face shall be not less than 0.20% of the concretsuosssectiomlarealn .
the top one third height of the shall. )

The maximum spacing of reinforcement In efther direction on each face
shall be restricted to twice the thickness of the gheil or 200 mm whichever
is less. Further, not more than one third of the reinforcement at any level or
section shafl be [apped.

Minimum lap lengths in shell shall be 1.3 times L, where Ly is the
development length as described In ¢l 26.2.1 of 1S:456.

Column relnforcing bars shall be carefully anchored in the shell and In the
foundations. The minimum anchorage length In the shell shall be 2L,..

Minimum size of deformed bars used shall be 8mm for circumferential
relnforcement and 10mm for Meridianat steel,

The minimum clear cover to shell reinforcernent shall be 30mm.

107
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115 -Tolerances
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134

135

13.6

The shell should be constructed within the dimensional Hamnces
stipulated in clause 7.3 of 18:11504. Permissible allowances for survey
inaccuracies while checking of shell geometry shall be as per clause 7.4 of

1S:11504.

ALL _
PVC film type fill shall be provided. )
The fill shall be adequately ‘supported to minimize sag, possibllity of

dislodgment and damage as a consequence of induced vibrations In the
fit,

In case of film type of fill, the supporting hanger rodsftubes shall-be of
stainless steel conforming to ASTM 316L.

~ FILL SUPPORTING STRUCTURE

Fill supporting structure with its foundation shall be of reinforcad concrets
constiuction.

Fill supporting structure, where formed of precast concrete units, shall be
made stable by the use of elther bolted, cast-n-situ or glued joints.
Members of precast concrete structure shall be either pre-stressed or
reinforced concrete units. Where bolts are used for permmanent
connections, they shall be of a material highly resistant to corrosion or fuily
protected by embedment or coating. ’ .

The columns and beams supporting the Flil shall be adequately braced in
all directions. The design of all members shall be checked for resistance to
buckling. '

The stability of the Fill support structure shall be checked for its capacity to
resist a horizontal force of 2% of self-weight, the Fill and supporting
structure, assumedto act horizontally in any direction. The structure shall
also be checked for the appropriates earthquake loading as applicable.

During erection, care shall be taken to ensure the stabllity of the potentially
unstable, partially completed structure.

The Filf support struciure members shall be desligned to cater for the likely
loads to be imposed thereon, including:

a) temporary loadings they are sublected to during handling,
transportation and erection at normal design stresses.

b)  loading due to scaffolding for the eraction crow if so envisaged to be
supported. ! '
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¢} loading of personnel during malntenance of pipe work and sprinkler
system. The appropriate parts of the pack support structure shall be
designed to support a point load of 1.5 kN at any position. -

Reinforced concrete members shall be designed f;:r se_lf-waiﬁht and

permanent loadings by working stress method with allowable stresses
imited to 80% of those specified in 1S:456.

' MAINTENANCE ACCESS FACILITIES

All areas of the cooling tower réquiring inspection, cleaning, repalrs and/or
adjustment shall be easlly and safely accessibie by sultable provision of
stairs, platforms, etc., as per the requirement da_sc;ll:ed herein below :

Stalre

The cooling tower shafl be provided with two numbers external dog-legged
reinforced concrete stalrs. Stairs shall give access to the water distribution

systemmroughhotdtpgalvanlsedstealdgors.

All access doors shall be of size 800mm wide and 1800mm height,
minimum. oL

Platforms

Reinforced concrete platform of 1.2m clear widih shall be provided alround
the circumferance at the top of the cooling tower on the outside for fixing
aviation waming beacons. -

Walkways

Walkways having a minimum’ clear width of 1.20m shall be provided

. Alround the circumference inside the cooling tower above the Fill to provide

access for inspecion and maintenance of all hot water- distribtition
pipes/ducts and nozzes. Walkways shall be supported independent of the
Filt structure. ’ -

Ladders

Four numbers of fiot de galvanised mild steel rung ladders with etch

primer and bituminous painting shall be provided equally spaced around”

the circumferenca ofthe tower:

Safety cage for the {adder shall be shall be provided for the ladders located
., oni the extemal surtace of the towér upto the throat level. .

Ladders shall be continued along the Inside surface of the tower upto the
top of the_tower and then on to the top platiorm. Al the throat level a
reinforced’ concrate tanding of 1.2m minimum width shall be provided with
a hot dip galvanised stee! access door for the interchange. .

AL 2 4 R AR . AL N RS Y S
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1444 Two of the ladders leading to the platform at the top of the tower shall have
approach from the réinforced concrete stalrs. Other two ladders shall be
directly from Ihe ground levet itsalf.

145 Hﬂnﬂm

14.5.1 Handraillng shall be provided at the edges of platforms, landing slabs,
sides of stairs, walkways and cold water ouﬂet ‘channel.

1452 Handralling shall be of hot dip galvanised eonstructbon and shall be out of

32 mm NB pipes of medium class conforming to 1S:1239 and provided with
etch primer and bituminous painting.

1453  Handraliing shall be 1300 mm high with two intermediate ralls at 450mm
and 900 mm with the top rail at 1300 mm above the surface of slab/steps.
Handrail posts shall be spaced at not more than 2 m centres.

1454 A toe plate of hot dip galvanised mild steel of size 65 mm x 8 mm shiall be
provided for all handrailing.
+15.0 PAINTING TO CONCRETE SURFACES
16.1 Painting.to the concrete surfaces specified herein below shall comlst of

one coat of primer and two finish coats of b!turninous paint conforming to
.18.3384 and IS:9862 respectively.

8) Basinfloor. ‘ .
b) Intemal and extemal surfaces of basin wall including the partition wall.
~ c) Diagonal columns over complete helght.

d) Fil' supporf columns and beams for the full height and length
. respectively.

e) Intemal and extemal surfaces of hot water duct.

f} Internal and extemnal surfaces of cold water channel upto the terminal
g) Internal and extemal surfacés of the drain chamber.

f) Complete hﬁenial surface of the shell for atleast 2 metres at the top
and bottom and foratteasﬂmetreonmeoutsldeoftheshellattopand
bottom. ,

15.2 The preparation of ooncrete surface for painting shall conform to 1S:2395 (
Part-l ). For new suiface, It is preferable that the surfacs lsft unpainted for
.as long as possible to allow drying. Before painting, the surface shall be
thoroughly brushed to remove all dirt and remains of loose or powdered

. materials,

49 4N
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163 Painting shall cansist of one eoat of primer conforming to iS:3384 and two ¢

154

16.0
16.1

162

163

17.0
17.1

172

173

174

180 '

18.1

182

coats of bituminous paint conforming to 15:3384. Rate of application of
paint shali be so as to give a dry film thickness of 75 microns per coat and
shall be to the satisfaction of OWNER. Manufacturer's instructions for

application of palnt shall be strictly followed:

All other exposed concrets surfaces shall be given one coat of cement
wash after the surfaces are rubbed down suitably and as approved by the
QWNER.

WATER DISTRIBUTION SYSTEM

The arrangement of water distribution system shall permit a satisfactory
distribution of water over the whole area of the tower at all reasonable
foads. ;

Hot water Inlet pipe shall conform to the requirements of Class | of 18:3589
and stes! shall conform to 1S:2062.

The distribution iroughs/pipes shall be independently supported from the
strucitures and shall be easily removable. Provision shall also be made for
easy flushing or cleaning of all troughs/pipes. - .

LIGHTNING PROTECTION - '

The cooling tower shall be protected against damage by lightning. The
installation work shafl conform to the requirements of 1S:2309.

CONTRACTOR's scope of work includes supply and instaflation of the
complete system upto and including the earth elactrodes.

For detalled specification’ of fightning protection system refer eletrical
section of this document..

During the coristruction of tower, temporary fightning protection shall be
maintained by connecting the reinforcement bars to two grounding
conductors of size 50 mm x 6 mm. '

AVIATION WARNING SYSTEM, - LIGHTING AND POWER
RECEPTACLES

CONTRACTOR’s scope of work Includes supply and installation of the
complete aviation warning system, lightng and power receptacles
including the cabling betwsen the main incoming 63A switch and aviation
waming beacons and 30A receptacles.

CONTRACTOR shall provide and fix aviation waming beacons with their
supports at the top platform, at the throat leve! of the tower and at every
45m height or part thereof, between the ground level and the throat level.

SoPPISORNLEIBENECRAMEDERERPRRGELTE 4SS0
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The beacons shall conform to the requirement of the civil aviation
department, Govt." of India. The beacons at the top of the tower shouki be
atieast 2 metres below the top of the tower to prevent them from being _
obscured by vapour. .

183 For detailed specification refer to the qlectrical section gf this document.

184 ° Temporary waming lights shall be Installed during construction sultably
located above the top most point of obstruction and shall be shifted up as
the construction progresses. These lights need be instalied only after the
level of cbsiruction is greater han 45 m ebove the grads level.

190  PERFORMANCE TESTS

19.1 After the cooling tower Is completely erected and commissioned, tests on
Its performance shall be conducted.'The method of testing shall generally
. conform to provisions of BS:4485 : Part 2 .

19.2 CONTRACTOR shalf submit the detailed test procedure, comrection curves,
etc. for parformance testing for OWNER's approval.

19.3 It shall be the responsibility of the CONTRACTOR to camyout ali the tests
as specified to the full satisfaction of the OWNER and the cost of such
tests Including supervision shall be bome by him entirely and Is deemed to
be included In the quoted lumpsum price. CONTRACTOR shall be fully

responsible to make good any and every deficlency In the guaranteed
performance of the cooling tower.

194 Al the instruments supplied and used shall be calibrated by a National
laboratory or by an Independent laboratory approved by the OWNER. 5
CONTRACTOR shall fumish necessary test cettificates for the same to the
OWNER.

LOOXTEH =y
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20.0 PERFORMANCE GUARANTEE : Ca

. g
e W':r'-
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20.1 The performance of the cooling tower shall be guaranteed over the
following range as per CT./ code /BS 4486 -

a) Cooling tower flow 90% to 110% of design flow.

b)  Wet bulb temperature (+) 1.7 deg C to () 3.9 deg C of design inlet @
wet bulb.temperature.

¢} Cooling range 80% to 120% of dasign cooling range.
d) Relative humidity 30% to 100% -

oS edn

202 The results of the above tests shall govem the acceptance or otherwise of
the cocling tower commissioned, - : 4

20.3 The guarantee period shall be deemed to be 12 (twelve) calendar months :
) from the date of taking over of the complete cooling tower by the OWNER '
OR the stabllisation of the unit, whichever Is later. G
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SCOPE

" This specification covers the general .requirements for design and

construction of a reinforced concrete chimney of circular cross section -
including foundations, RCC shell, brick flue, appurtenances, fixtures,
fittings, condult and other ambedmenls iift where specified, efc.,
complete.

APPLICABLE CODES, SPECIFICATIONS & REFERENCES

. The following spedﬁeaﬁons.standaldsandood'es'aremadeapanofmis

specification. These shall be the latast editiori including all applicable
official amendments and rovisions. In case of discrepancy between this
specification and those referred to herein, the former shall govem :

1S:6 Moderate heat duty fire clay refractories

1S:168 "' Ready mixed paint, brushing, bituminous, black, lead
fres; acid, alkall and heat resisting.

1S:456 Code of Practice for plain and réinforced concrete.

IS:800  Code of Practice for ganeral construction In steel.

IS:875 Code of -pracice for design loads - (other than

- earthquke) for buildings and structures: Part 3 — Wind
Load.

IS:123:,9 Mild steel tubes, tubulars and other wrought steel
fittings: Part-1 - mild steel tubes,

1S:1526 sizes and shapes for fire brick

IS:1893  Criteria for earthquake resistant design of structures.

I1S:1904 Code of Practice for design and construction of
foundations In soils: General requirements.

IS:2042  Insulating bricks,

15:2062  Steel for general structural purposes.

.18:3043  Cods of practice for earthing.

IS:3346 Method for the deternination of thermal conductivity of
- thermal Insulation materials (two slab guarded hot-plate

) m )

IS:3677  Unbonded rock and slag wool for thermal insulation

1S:4860  Acid resistant bricks. . '

1514998  Criterla for design of reinforced concrete chimneys:
Part 1-Deslign criteria - 1975

el 113
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1S:4088  Criteria- for design of reinforced concrete: Part 1
Assessment of loads-1992

1S:8183 Bonded Mireral wool,

Annexure-14  Intemnational Standards and Recommended Practices e
Aerodromes - International Civil Aviation Organlsaﬁqn, e

Indian Electricity Rules
22 Tha following is the list of publications referred to in this spacification. £33 ¥
Manohar,S.N “Tail Chimneys-Design and Construction”, Tata "’ & .
McGraw Hill Publishing Co.Ltj., New Delhi, 1985. .

PinfoldGM “"Reinforced Concrete Chimneys and Tawers”, | .
View Point Publication, Cement and Concrete C .

Association, UK., 1975. : T
Vickery,8.J  "Wind Induced Loads on Reinforced Cangrete i
Chimneys", Paper presented at National L '
Seminar on Tall Reinforced Concrete R Al
. . Chimnays, 25-27 April 1985, New Delit. C: Iy
Vickery,B.)  *The response of reinforced concrete chimneys to & P

Basu.R. 1 vortax shedding®, : v -
Joumal of Eng. Struct.. 1984, Volume8 . n .
ACI307-88 -‘Standard Practice for the Design and Construction of & L&
Cast-In-place relnfdroed concrete chimneys =4

o
it

NE T

conform to the requirements of all statutory rules and regulations of local
and national authoriies. Where such requirements are less conservative N
than the comespanding requirements of this specification, the latter shall o

23 S1 units shall be adapted for all design and drawing work. € |
30  DESIGNREQUIREMENTS @
31 1811“95 gﬂ_rx_acipal design parametem for th..ls chimney are Indicated in DATA o ﬁ
32 - The design shall be based on worlung stress method. @ ?
33 The design and comstruction of the. chimney and Its foundation shall - .
P

govem. .
34 The chimney antl its foundation shall be designed to resist stresses due iy %
to the most critizail combination of any of the following;
. £
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(a) Weight of the chimney with or without lining, platforms,
. ~accessories and all other dead loads. _ :

{(b) Wind. loads (both along-wind and across wind) or earthquake
forces whichever Is governing. - °

(c) Temperature gradient across the chim shell.

(d) Eccentric loads from corbels/platforms supporting the lining,
so0t hopper, etc.

{e) Live loads on platforms. Also weight of e_qulpment and
materials and other live loads during construction. Live load of

500kglsqmshal|beasswﬁedfor-platfoms. Lt
N ) For the foundation end portion of the shell below grade level,
. appropriste eafth pressures, wdro- staic forces, surcharge
*  eto., as applicable.
{9) Local moments due to ovalling.
{h) " Forcas from the lift and operating equipment.
)] Loads from fiue duct supports.

()] Construction foads such as those due to plant and equipment,
. stacked materials, live loads dye to movement of plant,
materials and personnel, ete. .

35 The total design stresses at a section shall include all secondary effects, ;
viz. corbe! effect, eccentric loading due to platforms, secondary moments T
duetop-A eﬁed.em.memmldeslgnsmmm'meshallemadﬂ\e i
permissible stresses specified in clause 7.0 of 1S:4998 (Part-1) 1975 and
modified as below. -

351 Stress in concrete shall be restricted to 0.276 ccu under the combination
of * Dead load + Wind load” against the value specified in Clause 7.11(a)
of 15:4098 Part 11-1975.

3.52 i the circumferential tensile stress in concrete due to wind induced ring
moment exceeds the value specified in clause 7.1.1 (9) of 1S:4998-Part |, -
additional relrforcement shall be provided in 2 layers Emiting the stress in
reinforcement steel to value specified in clause 7.1.2(g).

38 The safety factor against over-turning under worst combination of loads,

* ghall not be less than 1.5 in any direction during construction and 2.0
after construction is complete. For the purpose of calculating safety factor
against overtuming, during construction the welght of liner, liner,

. supporﬂngplaﬂomtn_sdaﬂon.andaooessoﬁesshallmtbe consldered.
Net safe allowable bearing ¢apacity of soil specified in DATA SHEET- A
can be Increased by 256% under seismic conditions; but no such increase
will be permitted due to wind loading. No tension shall be allowed in gross
pressure under chimney working condition 1., sheli + lining complete..

37 "For estimating the deflections of the chimney In tined and unfined
conditions, the modulus of elasticity of concrete shall be as per the mean
value specifled In clause A-3.1 of iS:4088 (Part-1)-1992.

3.8 Stresses In the shell shall be shown o be within permissible fimits at 10
metre intervals along the helght of the shell or at every corbe! level

1158
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whichever distance lslessandlnaddltlon at the critical focations across
openings.

39 Alr infets, sloped up towards inside, shall be provlded near the base with
(. properleimmashwverovermeopeningssoastoprevantdlrtortlny
creaturesenterlngﬂ\ealrgap

3.10 Alrouﬁetsofmlrﬂmwnsheﬁbmmxmmmmmpropersmlnlesa
steel(SST) wire mesh mounted on SST cover on the outside shall be
provided at the top of the shell. These openings shall be suitably spaced
andltnirtotalareashallnotbebssmanmatpmvldedforah'hﬂets

31 The maximum width of the openings shall normally be limited to an angle
. of not more than 60° subtended at the centna of the concrete shell.

312 Thebearlngeapacltyandsoﬂstrataﬁmlstadvﬁﬂ\ﬂ\ebidampretimtnary
based on the findings ¢f preliminary soil investigation conducted at the
site, Actual design shall be based on SBC obtained from detailed
geotechnical investigation carried out by .the CONTRACTOR, duly
approved by OWNER. No claim from the CONTRACTOR will be
enterteined by OWNER on the ground that final SBC is different from the .
value given In the bid. . e

314 ﬂteanalyslsofmeuﬁndslﬂe!dforwhdandeamquefomesshallbe ¢
'doneaspertheraqu.m'emenlsoflsmsandlsmsa

3.15 The foundation shall be designed as a rigld member. The thickness of the
foundation below the shell shall not be less than 0.40 times the overhang
of the foundation beyond the shell. Foundaﬂon diameter to depth raﬂo .
shallnotexoeed 12, &
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318 For the purposes of analysis/design, the following shall be assumed: - &

a) Stifiness of shell shall not be consldered for design of the | I
foundation.

b) . Shell fixed to foundation for shell design.
40 REQUIREMENTS INRESPECT OF CONCRETE -~
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4.1 Allcomretamﬂtstnﬂheearﬂedﬂsﬁcﬂylﬂamordancewtﬂ\thels
456 except as otherwise smdﬁegl hereunder. ' i

42 When sllp-forr‘r'llng is adophed. the slump.shall be between 75 mm and ;
100 mm at the point of placement. if necessary, approved admixtures -
such as retarders/ plasticizers to maintaln the workability shall be used ¢n
with the prior consent of the ENGINEER. Such admbdures shall be "
identified after preliminary tests to prove their satisfactory performance €
and compatibility with the particular type of cement envisaged to be used e
In the shell construction,
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4.3 Cement used shall be OPC as per iS: 8112, -In case geotachnical
. Investigation reveals presence of sulphate in the subsoil, High sulphate
resistant cemént conforming to IS: 12330 shai) be used below ground

lavel.

KPCLBTPSIOY/EPC

44 The grade of concrete In chimney shell, baffie wall beam, corbels,
platforms and hopper shall be minimum M25 and shalt not be richer than
M40 If sfip forn Is used unless otherwise specified In DATA SHEET- A.
All other works including grade slab and foundation, unless otherwise
specified In DATA SHEET- A, shall be with minimum M25 grade
concrote. ’

Z
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4.5 The minimum cement content, max water cement ratio and minimum
grade of concrete for different exposure shall be as per Table 5 & 6 of IS
456. For structures betow ground level which are exposed to sulphate
attack requirement of cement shiall be as per Table 4 of 1S 456.

46 The minimum thickness of the concrete shall be 300 mm for.steel iner/

: 200mmforbﬂcknmigmlmneyswﬂmanmmldlmterofasmmmor

less. For Chimneys having an intemal diameter exceading 8500 mm, the

. minimum shellﬁlclmsqshallbelmreasedbySmmforevaryﬁQOmm

(or part thereof) increase in diamster over 8500 mm, However minimum

thickness of top 10 m of the shell shall be kept as 300 mm to
accommodate large mumber of openings and to take flue supports.

4.7 The nominal concrete cover over the reinforcement including links in the o
shell shall not be fess than 50 mm. In foundations, the clear concrete .
cover shall be 75 mm. Where stipulation given In Table 18 of 1S 456 Is . -
more stringent, then the requirement as per IS 456 shall be satisfied.

5.0 REQUIREMENTS IN RESPECT OF REINFORCEMENT

5.1 The minimum vertical relnforcement on each face with deformed bars
. shall be 0.125% of the concrete area of the section under considerafion.
Formildsbeibars.memlnhnmnreinforwnentmbeprowdedoneadr
face shall be 0.16% of the concrete area of the section under
conslderation. The minimum diameter of vertical reinforcing bars shall be
12cl}1‘11f:caendmeyslﬂlnotbespaoedatmomman300mmoem' in
ea . . *

5.2 Laps for the vertical relnforcement shall be staggered. Not more than e
one-third of fhe bars shall be lapped at any one level. i -

53 The circumferential reinforcement on each face of shell, for deformed i
bars, shall not be less than 0.1% of the concrets area of the section. Fa
When mild stee! bars are used, the percentage on each face shall be -
0.125. The minimum diameter of these reinforcing bars shall be 10 mm
and they shall be spaced at a centre to centre distance not exceeding
300 mm or the sheli thickness whichever Is less.’

5.4 However, for a height from the top equal to half the shell outer diameter
or 3 metres whichaver is more, the quantity of circumferential

\ T3
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reinforcement shall be twice that arrived at as stated above due to design
conslderations.”

55 Clrcumferential reinforcement shall be placed around the exterlor of the

vertical bars and securely wired or welded to the vertical bars at an
interval of not more than 600 mm.

5.6 In addition to the ralnforoement determined from struchural conslderations
as well as to meet temperature and other stresses, extra relnforcement

shall be pmvidedaroundandatoornersofopenlngs, generally in fine with
clause E6 of 1S:4098-1975.

5.7 Foundation raft of the Chimney shall ba provided with a layer of
reinforcement at the top and the same shall not be less than 12 mm
deformed bars at 250 mm centres placed orthogonally.

6.0 LINER (FLUE)
61  BRICKLINING - |
6.1.1 The chimney shall be lined with fire/acld resistant bricks for the full height

of the chimney above the hopper. The lining shall be supportad on
cohcrete platforms at intervals of not more than 10 metres unless
otherwise shown In the DATA SHEET-A.

612 Lining bricks shall be hard, uniformly well burnt, uniform In colour, of
comect shape and size, homogenous in texture and free from cracks,
volds and other flaws and shall be of material suitable to withstand the
service conditions. No broken bricks shall be allowed to be used except
for closing the course. Eachbﬂdcshallbedearlymarkedmmthe
MANUFACTURER's name and trade mark.

6.1.3 The sizes and shapes of fire clay bricks shall conform to IS : 1526 and
shall be of Group-A Type 1 conforming to IS:6. These bricks shall be laid
in air setiing mortar and cured as pet MANUFACTURER's specification.
The mortar shall meet the following specifications:

(i) Fineness grading : 1 95% passing through 0.5,
| mm sleve

(i} Service Temperature : 1000°C maximum .

(ili) Setiing + Alrsetting on drying

(v) A3 :  28% minimum

(v} Fexl3 : 2.5% maximum,

. ‘ .
(vi) Minimum Bond Strength

’ when tested as per ASTM

C 198 for flexure cured at

110°C for 18 hours : 1.0 N/mm2
(vii) Refractoriness tested as per

1ig ~
| £4.
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IS:1628 . Pyrometric cone ASTM No.28

(min) . :

(b) Prior to despatch of mortar material from MANUFACTURER, at
least five (5) samples of the lot to be despatched shall be tested
forbondstrangthasspeclﬁedabova.andﬂmMrepom
submitted to OWNER/CONSULTANT for approval and permission
for despatch of material. Similarly, five (6) samples of the lot to be

_ shall slso be tested for chamical resistance as per
IS:4456 (Part-1) and loss in weight and loss in compressive
strength of the test spacimen shall not exceed 5 %. The test
reports on chemical resistance shall be réported as per clauses
10.11.2 and 10.11.3 of IS: 4456 (Part-1). .

8.1.4 The acid resistant bricks shall conform to Class | of 15:4860 and the
mortar for this brickwork shall conform to 15:4832 (Part 1) - Slica type
with potassium silicate liquid binder. The Contractor shall fumish test
certificates confiring the coefficlent of thermal conductivity of
bohﬁraclaybrlcksandacidresistantbﬁdcsfmmanapproved laboratory Lo
for ENGINEER's approval before bringing them to site. Similarly, test b
certificates for acid resisting properties shall also be fumished for acid
resisting biicks. . :

845 In the case of Acid resistant Brick fining, the mortar oints shall be cured
-with 26% dilute HMCl for a minimum period of 3 days and as per

MANUFACTURER's specification after which exposed face shall be
_ thoroughly dleaned with water.

&
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616 Thermal Conductivity of Lining Bricks

6.1.6.1 The value of the coefficient of themmal conductivity for fire clay and
acid resistant lining bricks shall not exceed K = 1.25 Kealimhr/°C and
shall be considered as K = 1.25 Kcalim/hr/°C for the purpose of design
of shell for temperature effects. : -

6.16.2 Prior-to despatch of bricks from MANUFACTURER at least five {5)
samples of the lot to be despatched shall be tasted for K-value at an
approved -laboratory and test reports submitied to ENGINEER for
approval and permission for despatch of material. While testing, the
hot-face temperatire of the bricks shall be 300°C. Similarly, test
certificates for acid resisting properties shall also be fumished for acid
resisting bricks. ) .

6163  The acid resistant bricks shall conform to Class 1 of IS:4860 and ~ the
martar Tor this brickwark shall conform to 15:4832 Part-l - Slica type
with Potassium Silicate Provision shall be made for differential vertical

expansion at the fining support. -
6.1.6.4 The thickness of lining shall be as shown on the bid drawings. The s

radial joints shail be broken In ‘each course. Lining shall be strapped B
with circumferential and vertical galvanised mild steel bands having a
minimum dimension of 75x6 mm and 50x5 mm respectively, both '

H
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‘spaced at one metre centres, on the exterior of the brickwork
_throughout the full height of the lining. o

6.1.6.8 The vertical and horizontel bands shall be Joined together by elther (a)
suitable spot welding and all weid Joints painted with 2 coats of zinc
rich aluminium paint over a coat of compatible primer as per the
requirement of the MANUFACTURER, or (b) fixed by bolting
arrangement, with counter sunk bolts and slotted holes as indicated in
relevant bid drawings.

" 68.16.6 Special care shall be taken to ensure proper laylirig of bricks to cover-
the RCC platforms so as to protect them from the action of gases.
Glass/mineral wool insulation of 256 mm thick. shall be

between the face of the platfonn and brick lining with a sealing by 2 ¢
Nos. 25 mm dia asbestos chords conforming to Grade 3 of 1S:4687. s
Bricks shall be lald on corbels on 12 mm thick asbestos sheet.

A

~n
= T AT RO
-.'.‘ . -".\.:: - \:._ - A ':‘ ",:,-1
SOPeS:

6.16.7 . Mortar for fining shall be used within the initial setfting time and no ) "
. retempering shall be permitted. Joints shall be property filled and at a b

given cross saction, the thickness of the joint shall not be more than 2

mm along the Innar periphery of the lining and not more than 12mm ¢

. along the outer periphery. In the case where the inner diameter of the .

fining Is less than 4500, shaped bricks shall be used to maintain the ) ¢

thicknass of joints mentioned above. '

6.16.8 The lining, unless otherwise specified In DATA SHEET-A, shall be of .
- acld resistant bricks laid in acid resistant mortar for the following J
portions : ' : .

‘

.
..t

3! :'.:’ - .- .

* 90

a) Top most two lifts of the chimnay shell (A lift shall mean distance
between two successive corbels) but not less than 14 metres;

* b) Bottom' first It of the chimney shell immediatsly above the ring
beam of the hopper extending a minimimm 3 metres above the top
of flue gas duct. ' _

c) Over the hopper and around the baffie wall.
6.1.6.9 However the fining shall be of acid resistant bricks lald in acid
resistant mortar for the whole height if the provision of
desulphurisation plent is indicated in Data Sheet A. )
6.2 Flue support arrangement

- 821 ' Brickflus shall be supported from RC corbel / Platform.

ISé
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7 INSULATION
> 74 Brickflue ~ .
7.2 All insutation and packing shail be of dimensions specified in DATA

s

SHEET-A. The inaterials for insutation and packing shall be mineraliglass
wool, asbestos rope, asbestes mill boards, insulation bricks, etc.,'of .

approved quality.

73 The mineraliglass' wool shall be of resin bonded type conforming
equivalent with ama:dmwn,coefﬁclentofmemaloondmﬂvﬂyofo.oeo
Kealim/hr*C at a mean tamperature of 150°C. The material shall have a

minimum density of 0.80 kN/m3

74 The diameter of the asbestos rope conforming to Grade 3 of 15:4687 shall
be 25 mm unless otherwise specified in DATA SHEET-A. The sirands
shall be long, well twisted and stranded and no tom fibre shall stick out.
Thempeofapprwedqualityshaﬂbeﬂmlypaokedsoasmpreventgas
leakage at all locations where the lining overlaps. :

7.5 * Asbestos mill board shall be 12 mm thick, unless otherwise specified in
DATA SHEET-A. it shall be piain, dense and have a homogenous

. texture, withdut cracks, flaws or any other manufacturing defect. it shall i

be laid directly over the concrete after removing all loose materials but - S

without any mortar/plaster bedding. ‘ : RS

-78 The base for acid resistant brick fining in hopper portion shall be efther
_ cellutar concrete or insulating bricks of Grade 'C' conforming to 1S:2042 or
equivalent unless otharwise specified in DATA SHEET-A.

7.7 22 gauge AC sheet covers shall be provided all around the insulation
wrapping around the fining of flues and ducts. The sheeting shalt be In
mreesagmentstanneoassaryﬂ:dngarrangemmsww\ﬂvets
including overlapping and work shail be executed as per drawings and as
di by the ENGINEER. _

SESSOdssOBOITOIOITERG O

8.0 Liner Test P_orts

8.1 Gas sampling ports fabricated from SST with flanged ends shall be
qravidad for each lner at platform lavels whera indicated including proper
insulation, blank plates nuts, bolts, etc. The location, orientation and level
of ports shall be as per the details Indicated in the relevant sections of

. this specification document.

8.2 CONTRACTOR shaii provide for the purposes of instrumentation other ,
than the sampling ports mentioned above required number of 38 NB y

condults including pull wires, junction boxes and pull boxes, all securely
tacked / anchored to internal of shell and S 316 L plates below each pipe _
insert for fixing of measuring instruments. ‘ é;g

e ik e
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9. ACCESSORIES

9.1 Ladder " . -

The chimney shali be provided with a hot dip galvanised steet ladder
having access to intermediate resting platforms extending from bottom to
fop fabricated in 2.4, 3.6 or 4.8 m sections. Stringers shall be of fiat
75x10 with a clear distance of 400 mm In-between; Rungs shall be of 20
mm dla mild steel rods spaced at 300 mm centres. The ladder and its
connection shall be designed for a load of 175 kg at any location. The
ladder shall be provided with a safely age made up of hot dip galvanised
steel flats. All inserts shall also be hot dipped galvanisad. A ladder safety
device shall be provided for the entire helght of the. chimney. Intermediate
landing /resting platforms of length not less than 1500 mm and width
1000 mm shall be proviied along the helght of the ladder at Intervals not
exceeding 15 metres. The landing platforms shall be of reinforced cement
concrete and designed-for a live load of 500 Kg/sq.m

10 Chimney roof cap

10.1 To prevent gas-entrained matter from falling into the space betwean the
finer and the shell and also to prevent the chimney top from chemkcal
attack of flue gases, a sectional grey cast-iron cap of mintmum 12 mm’
thickness over 25 mm thick asbestos shall be provided, unless otherwise
specified on the drawing. The cap shall cover the concrete shell, brick
lining and alr space between them. The cap shall slope towards the
inside of the chimney at approximately 30° to the horizontal. All sections
of the cap shall be anchored in place with bronze bolts and bronze rag

bolts respectively.
10.2 Soot Honper for Brick flue chimney

. 10.2.1 This shall be -of reinforced concrete and lined with acid resistant
. brickwork lald In acid resistant mortar. Only shaped acid resistant bricks
shall be used in the hopper portion. The bricks, mostar and detalls of
laying and joining shall conform to the requirements laid down for acid
resistant brick lining. ' '

o R
e . v |-: Lu \.u.."
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10.2.2 Between the reinforced concrete hopper and acld resistant brick lining,
75 ram thick (unless otherwise specified on the drawing) Insulation bricks @ B
of Grade C conforming to 1S:2042 or equivalent celiular concrete shall be
provided. At the bottom of the hopper, Cl flanged plpe with puddle flange
of specified dia and length shall be embedded as shown on the drawing.
Inslde of thig pipe sleeve shall be coated with sodium silicate.

éi"i O
P

103  Strakes N

1031  Stakes shall be provided i necessary from design point of view for : &
controlling effect from vortex excited oscillation.

T
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1032  The strakes shall be designed for a pressure of not less than four times
) mawlndpressumoomputedattopofmlmney.

1033 Strakes, if specified, shall be made up of mild steel plates ard rolled
sections of thickness not less than 6 mm. A corrosion allowance of 1.5
mm In the structural members shall be provided for, beyond the design
values,

1034  Fixng arrangement of strakes to the chimney shell shall ensure full fixity
for the design load. All strakes, embedded parts, bolts, nuts, washers
etc., shall be hot dip galvanised. . )

104 Doors

+

10.41 Clean out Doors

104.1.1 Each fiue shall be provided with clean out doors having clear dimension
foﬁSOmxBZSmatappmpﬂatelocaﬂoanproparacoessfor
operating the door. The edges.of the doors shall be properly sealed to
prevent escape of hot flue gases. The door shall be of hollow steel
construction with inner plate of 8 mm and outer plate of 6 mm with
sultable infill of stiffeners. The hollow space shall be filled up with
insulatior” bf the type used around flues. In addition around the door. 4
openings, removable type of insulation similar to the insulation' provided
around flue shall be provided. The door shall be of hinged type and
pmvuedvdu\lockhgdeﬂcamaddmonmsmlswdsmmmon
-the rz:;nahﬁngsedges. The door shall be dpenable bath from inside and
outside. :

1042 ° Removable cladding / Access door

' Opening provided ndar the base of the wind shield for the purposes of
flue can erection shall be closed using & removable type of colour coated
galvanised aluminium sheet min 0.6 mm thick on structural steel framing
which also can be dismantied if required. Within the cladding area, an
access door of size 2100 x 1000 mm shafl be provided with sill level at
300 mm from paved level. This door shall be similar to hollow steel doors
provided in other buildings. The door shai be provided with a minimum
two coats of ackd and alkali resistant paint conforming to 15:158 type | to
give a DFT of 75 microns. The outside surface shall be provided with 2
coats of zinc red axide primer and two coats of synthetic enamel paint.
The door shall be provided with suitable locking arrangement.

10.5 Louvres ) ) ' i

Alr inlet and outiet Iouvres shall be provided as per the requirement of this
specification near the top. The louvre fins shall be of Z-shape in cross
secion and made from anodised aluminium plates of a minimum
thickness of 4 mm. ‘The frame work supporting the louvre fins shall be
made from extruded aluminium secticns of minimum thickness 6 mm.
The louvres shall be mounted in the form of panefs.  The fins shall be
closely spaced to cut off any'driving rain entering the chimney wind
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106

shield. All panels must be approved by the ENGINEER before
installation. To outside face of louvers ST mesh on SST mesh frame work
shall be provided.

Maintenance Provisions

10.6.1 The outer face of the chimney wind shield shall be provided with adequate

10.6.2

106.3

107
10.7.1

1072

- 10.7.3

10.8
*10.8.1

number of stainjess steel Insert plates of grade 316 L at thé top to enable
fixing-and supporting painter's trolleys and pther accessordes. The insert
plates shall be provided with suitable number of threaded holes and nuts
weldadatﬁ\emarendhenableboiﬂwofmeasaamb!yumendesimd.

S!nﬂlaranamementsmllbemadeatead\ platform level but to fix the
painting trolley arrangement directly on the platforms for the purpose of
pa!nﬁngmelmarmlsofﬂ:edﬁmney

A lifing beam shall be provided at platform level to cater for lifting of
materials during maintenance and painting. The size and capacity of the
fifting beams shall be as Indicated In relevant drawings. -

Electrical Requirements

Electrical requirements are generally fsted in Data sheet A. Detailed
specification for various electrical components are covered in the
Electrical section of this document This shall essentially include Aviation
Waming beacons, Lighting system, Lightning protection systems,
embedment all GI conduits ¢abling and all Electrical installation work in
the chimney from the Junctlon box provided near the base of chimney.
Cabiing for ‘Instruments are also Induded in the scope of the
CONTRACTOR. )

The temporary- lighting to meet the requirement of Civil Aviation
Department and lightning proteciion and earthing required during the
construction stage of the chimney shall also. be provided by the
CONTRACTOR. )

Thelnsta!latlonofElech‘lcaisystem shallbelnsh'lctacoordanceunththe :
latest adition of Indian Standard Code of Practice and regulations existing
in the locality whére the system Is Installed. In particular the following
standards shall apply. :

)] 1S:3043 ~ Code of Practice for Earthing

i) 1S:2309 -~ Code of practice for the protection of building and
allied structures against lightning.

iii) Indian Electricity Rules.

INSTRUMENTATION REQUIREMENT

Detalls of instrument to be installed are fumished In the Instrumentation
section of this document. . Generally the following instruments are
mounted on the chimney.

124
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) ~ Anemometer | o
W) AcGelerometer
) Flue gas analyser

- 10,82 Necessary-embedment in stainless steel to install- the above instruments
'(bbesupplbdbyﬂmdmarasspeciﬂedindaiasheet)alongvﬂth
embedded.condults including JBs for running cables to these instruments
from JB provided by OWNER -outside the chimney are included in the
scope of the CONTRACTOR. . -

‘109 External Platforms |

10.8.1 Unless otherwise stated in Data Sheet-A. external platforms shall be
' pmvided.oneatzabﬂmmbelowmee’dtlavalofﬂueandmm
intervals of 456 m along the chimney height, platforms shall be of
reinforced concrete and be1000mmclearwidthbetmenshelland150
high kerb and with 32 mm dia hot dip gaivanised pipe ceiling consisting
ofthreemﬂs.thetmitttennedhteoelbbeing_about@mmamaoo
mmabweplaﬁombvelandazmmNBplpemmspamannmman
1000 mm centres. Top handrail shall be 1300 mm above than 1000 mm

. centres. Top handrall shall be 1300 mm dbove platform level. All pipes
fnrraﬂingsandposi?ssha!loorﬁo:mmmdlundassasperls:1239
(PauJ).Formatopnmstplamn&aocaaspr&semernﬁ(ifsmdﬂed)
mmmwmdammmmn
necessary. :

e m s ma—

10.9.2 Radia!gapsof12nqnvvidastm!lbepmdmu\eplaﬁonnﬂoorat45°
for shell dlameter less than 7.5m, 30° for shell giameter between 7.50m
and 12.5 m. 22.60° for shell diameter between’ 12.5 m and 15.0 m and
15° for sheil diameter between 12.5 m and 15.0 i and 22.0 m. At the
mdemammm@mmmummmmd1m
mmand750mmﬁnmmefaoeofmechmmeyshen.2ms.ofpuddle
flanged cast iron pipe sleeves of 75mm intemal diameter shall be
provided. In addition, One MS plate of size 400 x 150 x 16 mm located
centrafly between the Cl pipe sleeves with 400 mm dimenstion radially
shall be embeddsd in each of the extemal platforms for passing ropes

_ during maintenance of the chimney. These embedded plates for pulley

: bbckshaﬂbepmﬁdad-vdﬂﬂms.tamdmlestnréoatvemmmdla-
bonslnl'eclar\gu!arpaltemofdMensmaooxaommépmeMbally.

- One number of hot dip galvanised pulley block with a lifting capacity of

300 kg for a pairders trolley with all fixtures shall be supplied by
CONTRACTOR. A mild steel drain pipe of 100 mm intemal dia flush with
oomteslnﬂbemvidednearﬂ:ekerbforeachsagmentofexhemal
platform. Care shafl be taken to avold radial joints in front of clean out
‘doors.

1083 -  Extemal platforms shall be designed for a five foad 6f 500 kg per sqm or S
for a live load of 150 kg per sqm and reaction from the mounting

16\
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arrangemant of pulley block/bracket, whichever is critical . They shall
-also be designed for dead load, wind forces, etc.

10.9.4 Allbo!ls.nutsplparaﬂingposts.et:..shallbehotdipgalvanised.m
raifings posts, beacon supports, etc., shall be fitted to the chimney
platforms by G! nuts on b Gl lnserts left projecting from the concrete
shell.

1085  Detalls of Intermediate platformis are as specfied- under the
_ requirements of ladder

1.0 PAINTING

1.1 Two coats of acid and heat resisting paint conforming to IS: 158 over &
coat of compatible pﬂmershallbegiventomefollommswfacesasper
MANUFACTURER’S recommendations:

)] Internally full height of the chimney shell including top of wind
Iml , including all faces of corbels before constructing the
ner

#)- Fromthetoptoadistancaol"lﬁtimesﬂ\ediameterofme
chimney shell at the top, extemally.
! 1

. 1.2 Painting the extarnal surfaces of the chimney shel with two coats of
synthetic enamel paint over 2 coats of primer as per MANUFACTURER's
recommendations In altemnate bands of Orange or Red and White shade, -
each band with a band width of H/7 metres for Chimneys less than 210m
height or H/9 for chimnoys more than 210m height or- 30 metres
whichever Is smaller (H = Height of chimnsy in metres) and bands at the
extremities being of Orange or Red shade. This shall be done after
removing all loose and foreign matter to give a smaoth and uniform finish.

13. External . painting shall commence Immediately after the - shell
construction/platform is completed. and the concrete is well cured. The
painting shall preferably be started from the top. This Is to ensure visibility
of stack to low flying aircraft at day time even during the period of
construction of the internals of the chimney.

120 . DESIGN AND DRAWINGS

124 The CONTRACTOR shall submit his' method -of analysis, design
parameters, allowable stresses, method and sequence of construction
including staging, detalls of proposed site testing facilities, etc., strictly as
per specifications for the OWNER's review and approval within 30 days

" from the date of Purchaser Order. . .

12.2 The -CONTRACTOR shall submit, based on.the approved ‘concept..
detailed working drawings/design for the foundation (with dowels for the
shell), complete and detailed genera!l amrangement drawing for the
ENGINEER's approval within 45 days from the date of purchase order.

126—
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123

124

126

126

13.0
124
13.11

131.2

1313

132
13.21

The remaining draMngs shall be submilited In a progressive manner
within six months from the date of award of contract.

In case the CONTRACTOR adopts computerised designs, only validated
computer programs shall be used for the analysls and design. The
computer output listing should Include all input data covering the loads
and load combinations.

All modifications suggested by the OWNER to meet specification

requirements and sound engineering practice, shall be incorporated by
the CONTRACTOR at no extra cost to the OWNER.

Any modifications/change in- subsequent revisions of design/drawings
shall be clearly marked and identified with a revision for the OWNER's

. review/approval.

Construction of work shafl commence only after the written approval of
drawings by the OWNER. However, the OWNER's approval of the
design/drawings shall not absolve the CONTRACTOR of his
responsibility for comectnass of dasign, accuracy of dimensions, loadings,
detalls, ete., or safely and stability of the structure Including foundations,
accessories, appurtenances, etc.

CONSTRUCTION

- Staging

Design and emcﬁon of staging shall ‘conform to the requirements of all

. relevant IS Codes and National safety standards/regulations.

As the staging serves a dual purpose, viz., as an access tower and as a
bearing structure to support construction loads, it shall be designed for all
possible loads that could be imposed on it such as self-welght, weight of
ladder and timber platforms at all levels, weight of men, weight of
construction materidls and equipment, wind loads, selsmic loads, etc.

Minimum live load on staging due to labour and personnel movement

shall be considered at 300 kg/m2, It may be taken as 150 ka/m2 when
earthquake loads are also taken Into account. No increase in stresses
shall be considered for wind aind seismic conditions.

Shell Construction

The CONTRACTOR shall prepare and subinit a detailed quality
assurance plan within one month of award of work. This plan shall Include
the foilowing

)] Dasign critoria

The CONTRACTOR shall give the criteria to be adopted for
design of various temporary works and the slipform.

COPIIEDLADSISSSIOIIDPIONS PV OEpIOes O
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b)

The CONTRACTOR's design cakulations shall be based on

_ normally accepted practice for the structural forms which the

CONTRACTOR &dopts for staging.
'Construction Method’
This shall Include atieast the following:

) Stuctwal analysis proving adequacy of jacks,
slipform, and their supports and staging.

i) Planned -Interrupﬂons. Also the operations &urlng
planned interruptions such as retrieval of jack rods, °
- resetting of form panels, etc., shall be stipulated.

iii) Method of preparing, transporting, pouring, vibrating

and finishing concretse.
iv) Treatment at construction Joints during unplanned
interruptions.. '
Constru_ctlon Equipment

The CONTRACTOR shall furnish a detalled description of the
following: '

) The type and number of equipment and facilities to

be used for slipform such as Jacks, working platforms
at various levels, yokes, walers, etc. There shail be
atieast a 50% standby capacity of jacks, Jack rods,
hydraulic pump, hose pipes, etc. -

1) . Provision, including standby, of concrete mixing units
andpumpstocetertotheplannedrateofprogmssof
slipping.

ili) - Material hoists and buckets for transport of concrets,

reinforcement, smqing components, etc.

iv) Curing arrangements oqnsisﬂng of pumps, pipelipes,
etc. There shall be atieast 50% standby pumps

v) Provision of precision survey instruments Including
lasersforverﬂeemyd\adt.mmserlmtwn‘erdshaﬂ
emit a long range visible laser which has a self-
levelling piatform which electronically levels the
Instnmentandhasafall-safesyshemthatshutsoff
mpbeamwhanputoflevel.ThereshalIbea
standby. ‘ ot

vi) Stipulation of power requirement for operation and
the CONTRACTOR shall provide adequate standby
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dissei generating sets. Details of night lighting shall
. also be specified.

vii) Communication amangements between ground and
working detk.

1322  Concreting

a) - Particular attention must be given to concrete placement
bacause of the thin wall section and the presence of reinforcing
steal. Compaction of concrete shall be by vibration.

b) . Under no circumstances shall the point of discharge of the
concrete into the forms be more than 1.5 m above the concrete
surface on which It is to be deposited. Also, not more than 2
metres height of chimney shall be concreted on any one day if
permission Is given to proceed with jJump forms.

c) The slipping rate of the forms shall be such that the concrets,
when exposed has already achleved enough strength to
support the vertical pressure from the concrete still n the forms '
as well as to withstand lateral- pressure caused by wind, L
inclination of walls, etc. The slipping rate shall be limited to i
200mm/Mour.

d) Small openings and pockets less than 600.x 300 mm can be
formed by inserting blocks. Lerger opemings shall be formed
using frames which shall be formed well in advance of the

sliding.

e) Horizontal bars should be fixed nearest to the face of the wall.
These bars should be pre-bent. ' :

f) The interior and exterlor surfaces of the shell shall be kept moist
for 14 days after exposure from the fooms as the chimney
construction progresses upwards. For -this purpose,
circumferential perforated plipes ghall be hung from immediately
beiow the forms and raised along with them.

9) if the ENGINEER so requires, the CONTRACTOR shall make
immediata arrangements, through an approved agency, to .
undertake ultrasonic tests to prove the quatity of concrete. The
quality of concrete shall be considered as satisfactory it it
mests specification requirements and the sonic velocity is
atleast 4000 m/s. If the tests prove that the quality of concrete
is not safistactory, then all costs assoclated with the tests and
any rectification shall be borne by the CONTRACTOR.

1324  Physical Checks

- Some of the mandatory physical checks to ensure that construction
tonl;?noes are met with shall be carrled out by the CONTRACTOR, as
under: ' ' ' :

Ca -'1-29 '
\65
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8) The twist or rotation of the sfipform every 60 minutes.
b) Leval of top of jacks every thirty minutes.
c) Verticality with the help of lasers atleast once In four hours.
d) Insideandoulsldedlwtewrsldlmensm and wall thickness,
once in each shift of 8 hours, -
e) Condition of jack rods for ovality, indentation, buickling, moving
'omdangnmant. ete., before fixing each rod.
f) !JVB load on working deck to avold accidental overtoads.
9) Woerkabllity of concrete at mixer and at point of placement,
once an hour,
1325 Construction Tolerance
The following shall be the limiting oonstrucﬂontoleramasto bestrlctly
adhered to by the CONTRACTOR.. -
a)  Verticality : 1'In 1000 subject to a maximum of 75
: mm. In addition, no two paints 10 m
- apart vertically shall be more than 20
mm out of plumb wit each gther
b) Wall thickness R +10mm, -0. _
¢} = Shelldiameter  : . %10 mm for every 3m diameter
. . " without any abrupt changes but in no
_ ~ case more than 1 40 mm.
9 Spialing . .. -Rate of spiraling of forms not greater
than 10 mm circumfsrential rotation
- at the outer faceof Iheconcrateper
metre of vertical travel.
e)  Operings,inserts, o , [l
pocket : - £12mm
f) Cover : : +5mm,-0. ‘
g)  Levelofany part g
of structure : £ 20 mm o ‘
133 Constructiorn Tools and Materlals ' . b .ﬁ!

3
2
X

w

A
" :
e

1331  CONTRACTOR shall provide and maintain at the site necessary number
and type of machinery and equipment including survey instruments in
good working condition for proper setting out and timely completion of the

130
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works covered under this specification. .All arrangements for transporting
the equipment to and from the site shall be done by the CONTRACTOR
at his own expense. - , '

13.3.2 it shal be ensured by the CONTRACOR that work shall proceed
' .uninterrupted even in the event of power fallures. As such, adequste
number of diesel genérator sets and diesel operated equipment

1333  CONTRACTOR shall fumish MANUFACTURER's test certificate for the
materials supplled by him. .

1334  Climbing or slip-forms shall be controlled by linked hydraufically operated

jacksmataremversMG.dmenbyanelectrhaﬂyoperatsdpimpandwim
pwvlsionformammiopemtianinmeeventofa bmkdm.

KPCL/BTPSOVEPC

134 Work Execution and Supervision

13.4.1 CONTRACTOR shall have at the site accredited and qualified engineers '
and foremen / supesvisors with adequate number of years of experience P
In execution of simitar works end operators of machinery and equipment, e
for satisfactory progress and timely completion of the warks. '

134.2 All temporary electrical ‘instaliation shall'be supervised by a qualified
electrical supervisor of the CONTRACTOR.

13.4.3 One hoist for passengers / supervisory staff and one for transpart of
goods shall be provided by the CONTRACTOR. These hoists shall be
operational not later than the time when construction first reaches 30 m
and should be available throughout the construction period.

1344 Quality of ingredients of concrete and the concrete produced and placed
shall be controfled as per the relevant codal provisions. For this purpose,
samples shafl be collected and tested as per relevant IS codes and
quality ensured. The defects and Inadequadcies In the quality of concrete
shall be rectified, as per standard préactice.

i, B .
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REINFORCED OONCRETE CHIMNEY SH 1 OF §

REINFORCED CONGRETE GHIMNEY

(Note: Balance data to be fumished by Bidder)

| 6%

1.0 _ .
1.4 NO. OF CHIMNEY ONE SINGLEFLUE
1.2 DISTANCE BETWEEN CHIMNEYS NOT APPLICABLE .
13 METHOD OF SHELL CONSTRUCTION SLIPFORM ABOVE HOPPER RING BEAM
AND SLiP / JUMP FORM BELOW THIS
o ‘LEVEL
2.0 DIMENSIONS OF CHIMNEY ' '
2.1 CLEAR INSIDE DIA OF CHIMNEY AT EXIT
ELEVATION
22 CLEAR INSIDE DIA OF FLUE AT EXIT
ELEVATION .
23 TOP ELEVATION OF CHIMNEY HEIGHT OF CHIMNEY -275 m
24 BATTERY OF EXTERNAL SURFACE FROM
‘ EL. TOEL . .
25 MAXIMUM EXTERNAL DIA OR SHELL AT
CHIMNEY GRADE SLAB LEVEL
26 SILL ELEVATION OF ACCESS DOOR ' -
27  SILL ELEVATION OF CLEAN OUT DOOR
38  GRADE SLAB ELEVATION INSIDE
‘ - CHIMNEY
29 GRADE SLAB ELEVATION OUTSIDE
'CHIMNEY -
210 GRADED LEVEL OF GROUND
1 211 MINIMUM FOUNDING LEVEL OF RAFT :
7212 MINIMUM EARTH FILLING ON TOP OF 1000 mm
. FOUNDATION RAFT (REF. 2.10 ABOVE) :
213  NUMBER OF FLUE OPENINGS AND THEIR ONE
. ORIENTATION :
" 214  CENTRELINE ELEVATION OF FLUE
- OPENING
215  INSIDE DIMENSION or- FLUE GAS DUCT
(LX8)
'246  THICKNESS OF FLUE GAS DUCT
247  THICKNESS OF MATING FLANGE
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2.18 DISTANCE FROM CL. OF CHIMNEY TO
TERMINAL FLANGE OF FLUE DUCT
SUPPLIED BY OTHERS

3.0 FOUNDATION DATA -

31  ALLOWABLE SAFE BEARING CAPACITY
OF SOIL AT FOUNDING LEVEL .

40  FLUEGASDATA

4.1 MAXIMUM QUANTITY OF FLUE GAS
THROUGH EACH FLUE DUCT

42  MAXIMUM FLUE GAS TEMPERATURE AT
ENTRY TO CHIMNEY

4.3 MINIMUM FLUE GAS TEMPERATURE AT !
ENTRY TO CHIMNEY DURING  *- . _ -
OPERATION : : . )

4.4 SULPHUR CONTENT IN FUEL ' '

45  AVAILABILITY OF FLUE GAS
.. DESULPHURISATION PLANT

48 AVAILABILITY OF PREHEATING AFTER
DESULPHURISATION

5.0 DESIGN PARAMETERS
8.1 TEMPERATURE
5.1.4  OUTSIDE AMBIENT TEMPERATURE

MAXIMUM : : 45DEG.C
" MINIMUM " T 14DEG.C
512 THERMAL GRADIENT IN SHELL BELOW : 20DEG.C - .
HOPPER RING BEAM
52  WINDFORCE(S—875) :
521 BASIC WIND SPEED : 39 mises
522 . TERRAIN CATEGORY ;9
"623 CLASS OF STRUCTURE(K1) . 108
624 TOPOGRAPHY FACTOR (I3) : 1.0

§.25 Cd=DRAG CO-EFFICIENT

LT

5.3 SEISMIC FORCES : ’ . [

531  SEISMIC ZONE . ¢ -ZONE -1l ASPER I5:1893 -
5§32  SOIL FOUNDATION COEFFICIENT '

5.3.3 _ IMPORTANCE FACTOR

:;_;;

i

i
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BELLARY TPS,UNIT-3 OF 700 MW’ SECTION: D4.6
DATA SHEET - A
REINFORCED CONCRETE CHIMNEY ‘ SH 3 OF 5
8.0 DESIGN DATA :
6.1 MODULAR RATIO FOR STRESS 1 m = 280/3 ache '
COMPUTATION
WHERE ccbe IS THE ALLOWABLE
COMPRESSIVE STRESS IN CONCRETE IN
BENDING
‘82 (@)  MAXIMUM GRADE OF concaere
IN CHIMNEY SHELL )
{b)  MINIMUM GRADE OF CONCRETE :
. INFOUNDATION : .
6.3 INCREASE IN CONCRETE STRESS NIL
PERMISSIBLE DUE TO AGEING
64 -  DENSITY OF ASH IN HOPPER 112 TM?
85 MAX!MUM CO-EFFICIENT OF THERMAL 0.08 KCAL/HR/DEG. C
CONDUCTIVITY OF GLASS / MINERAL
WOOL INSULATION AT 150 DEG. C MEAN
TEMPERATURE
6.6 FOR COMPUTATION OF TEMPERATURE ' Es/m - WHERE m IS THE MODULAR RATIO
STRESS THE MODULUS OF ELASTICITY AS PER CLAUSE 6.1 ABOVE AND Es IS
. OF CONCRETE TAKEN AS 210000 N/mm?
6.7 CO-EFFICIENT OF LINEAR THERMAL 11x10°/DEG.C
EXPANSION OF CONCRETE AND . i
REINFORCEMENT :
6.80D DESIGN OF REINFORCEMENT INSHELL  : AS PER "REINFORCED CONCRETE
AT LOCATION OF CORBEL AND CHIMNEYS AND TOWERS" BY PINFOLD
PLATFORMEI DAS PER *REINFORCED GMOD6.90PERMISSIBLE
69 PERMISS!BLE DEFLECTION H/500 WHERE H IS THE HEIGHT OF
CHIMNEY ABOVE THE TOP OF
FOUNDATION
7.0 ACCESSORIES
741 STRAKES YES -
7.2 CAGE LADDER YES
7.3 PROVISION FOR SEPARATE HOISTS FOR YES
MATERIALS AND PASSENGER DURING
CONSTRUCTION :
74 PLATFORM — EXTERNAL — ELEVATIONS
7.5 GASKET AND BOLTS FOR FLUE GAS YES / NO
DucT
76 SUPPLY OF MATING FLANGE : . YES/NO
27 .. ERECTION OF MATING FIANGE ‘e YESZNO

{70
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@ 80  INSTRUMENTATION :
8.10P ° PROVISIONS FOR INSTRUMENTATION;  :D YES 008.20STUBS FOR
9 PROVISIONS SHALL INCLUDE : :
- EMBEDMENT PLATES, CONDUITS;
& JUNCTION BOXES, ETC., COMPLETE AS
| PER SPECIFICATIOND:GYES ,
. 8.2 STUBS FOR ANEMOMETER T YES ;
‘ 83  S$TUBS FOR ACCELEROMETER :  YES 2 4
‘ 84  PROBES :* YES t
[ ] 85  SPECIAL CABLES FOR INSTRUMENTS,  :  CHIMNEY.VENDOR SHALL INSTALL THESE i
ANEMOMETERS / ACCELEROMETERS CABLES FROM JUNCTION BOX AT EL 1.000 o
o SUPPLIED BY OWNERS TOEL UNDER THE SUPERVISION |
OF INSTRUMENTATION VENDOR .
& 00  WLFT o
ﬁ _PGRMANENT RACKAND PINIONTYPE ~ :  YES C
LIFT COMPLETE FOR PERSONNEL
INCLUDING CONDUIT RISERS AND
. NECESSARY CABLES REQUIRED
» LANDING LEVELS : :
ESSENTIAL'FEATURES : (a) CAGEWITH FRAME, GUIDE ROLLERS
& AND MECHANICAL SAFETY HOOKS. :
() CAGE OF WELDED STEEL ' [
& STRUCTURE WITH WIRE MESH
COVERED WALLS, WITH ONE DOOR
@ : ELECTRICALLY AND MECHANICALLY
d INTERLOCKED.
9 (¢) ELECTRICALLY AND MECHANICALLY
INTERLOCKED TRAPPED DOOR IN
® CAGE ROOF, SAFETY, RAILING ON.
TOP OF CAGE AND LADDER INSIDE
. CAGE. g
(@) SEMI-AUTOMATIC CONTROL SYSTEM A
e FOR OPERATION OF LIFT FROM
INSIDE THE CAGE AS WELL AS ON
& LANDING WiTH AUTOMATIC STOP
_ EQUIPMENT *STOP NEXT LANDING".
@ () OVERSPEED GOVERNOR FOR :
" CONTROLLING EXCESSIVE v
« DESCENDING SPEED. o
_ {(h AN EXTERNAL BRAKE RELEASE L
& MECHANISM LOCATED INSIDE THE b
- ‘CAGE FOR DESCENDING CAGE IN L
o« CASE OF POWER FAILURE i
o "
ﬁ PR 135



KPCUBTPSIONERC KARNATAKA POWER CORPORATION LIMITED 1 VOLUMEC1- v

BELLARY TPS,UNIT-3 OF 700 MW SECTION: D48
, DATA SHEET-A
REINFORCED CONCRETE CHIMNEY |sHsoFs

@) PROGRESSIVE TYPE POSITIVE
ACTION SAFETY DEVICE DRIVEN BY
A SEPARATE PINION ENGAGED IN
THE ROCK (ALIMAK PATENTED OR

EQUIVALENT)

(h) EMERGENCY ALARM SYSTEM

T
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PART | : CODES, STANDARDS & REFERENCES t

1. IS CODES & REFERENCES

141 All the Indian Standards referred to shall be the latest revision (including all
amendmentslswed thereto)atthetlmof execution.

12 Reforancetoonly someoﬂheoodeslnthls document and various clauses of dasign
criteria shall not fimit or restrict the scope or applicabifity of other relevant cedes. it
shall be ensured that all other codes relevant to a spacffic job, in addition to those
already mentioned, are followed wherever appficable.

1.3 Where British / American / DIN or other codes and standards are referred to in this
document, equivatent Indian Standards may be substituted if available.

14 tn case of any deviation / conflict between provisions of IS codes and the design
criteria, the provisions that are more stringent shall followed unless specifically
directed otherwise.

1.5 The Codes and Standards listed below are applicable for the design and construction
of struchires and hulldings in general. Codes and Standards applicable for specific
design and construction are listed elsewhere in reference sections.

.1.6 - Spedﬂcaﬂons for materials supplled from india foliow the Indlan Standard

Specifications.

1.7 Field and laboratory tesﬁng procedures for materlals follow Indlan Standard
Specifications.

1.8 Working stress designeanbausedaéaﬂemaﬂvebutﬂmapprwalofownenlsa

’ prerequisite.

2. LOADS .

IS:875 Code of Practice for design loads ( other than
- earthquake ) for Bulldings and structure (All parts )

1S:1911 Schedule of unit weights of building materials
1S:1893 Criteria for earthquake resistant design of structure -

3. FOUNDATIONS -

'18:1080 Code of Practice for design and construction of
ghallow foundations on soils ( other than raft, ring
and sheil ) .
1S:1904 Caode of Practice for design and construction of
foundations in soils ¢enaral requirement
IS:2011 Code of Practice for design and construction of
. " plle foundations: ( All parts )
1S:2950 Code of Practice for design and construction of raft *
foundations
\ 13
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1$:2074
1S:4001

15:8009

15:9556

i5:11089

15:13301
4. RCC

15:456
S:458
< 18:3370

15:3414

1S:3035
1$:4328

1S:4895

15:4998 .
15:85256
1S:1788

15:10262
18111384

1S:11504

1S:11682

Cods of Practice for design and construction of
. machine foundations ( ali parts )

Code of Practice for design and construction of
foundations for transmission line towers and poles

Code of Practice for calculation of setttement of
foundations: ( All parts )

Cods of Practice for design and construction of
diaphragm walls .

Code of Practica for design and construction of
ring foundstion

Guklefinas for. vibration isolation for machine
foundations

Code of Practice for plain and reinforced concrete
Specification for precast concrete pipes

Code of Practice for concrete structures for the
stofage of fiquids: ( All parts )

Code of Practica for design and installation of
Joints in buildings

Code of Practice for composits construction

Code of Practice for earthquake resistant design
and construction of buildings

Criteria for design of reinforced concrete bins for
storage of granular ( all parts ) and powdery
materials : . *
Criteria for design of relnforced concrete
chimneys: { All parts)

Recommendation for detaling of relnforced
concrete works :

Specification for high strength deformed steel bars
and wires for concrets reinforcement

Recommended guidelines for concrete:mix design

Codo of Practice for composite construction in
structural steel and concrete

Critaria for structural design of Reinforced
concrete Natural Draft Coaling Tower

Ciiteria Yor design of RCC staging for overhead
" watertanks
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2 18:13020 Code of Practica for ductile detafiing of reinforcad ' = E
" concrete structures subjected ta selsmic forces. . . :
._ 5.  STRUCTURAL STEEL SE
[ 15:800 ‘ Code of Practice for general construction in stee! ' T
o 15:802 Code of Practice for use of structural steel In :
. . overhead transmlsslon line towars: (All parts)
I1S:808 - Code omecuoeforuse of steel tubes In general
¢ buliding construction N
. 1S:808 Dimensions for hot rolled steel beam, column
) channe) and angle saction
L 7 15:813 Scheme of symbols for welding -
. 1S:818 Code of Practice for use of metal arc welding for
’ general construction in mild steel
15:1024 Code of Practice for use of welding in bridges and
. structures subjected to dynamic toading ;
S .Is:1181 Steel tubes for structural purposes . . [
. 1S:2062 © Structural steel { fusion welding quality )
1$:4000 High Strength bolts in steel structures — Code of
. Practice
' 18:7215 To!oranqes for fabrication of stee! struotures
. 1S:8640 ’ Recommendations for dimensional parameters for
Industrial building .
. 1S:9178 Ciiteria for design of steel bins for storaga of bukk
. materla { all parts )
1S:05965 ) Recommendation for Metal arc welding of carbon
® ' " and carbon manganese steel )
. 1S:12843 Talarances for arection of stes! struchares %
e 6.  MISCELLANEOUS o
£
15:1038 Specification for steel doors. wh\dowa and
Q& ventilators
‘9 18:1172 . Code of basic requirements for water supply,
drainage and sanlitation
Q i5:1346 Cade of Practice for water proofing of roofs with
w bilumen felts
t 1S:1742 . Code of Practice for bullding drainage
X
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1S:1905 Code of Practice for structural use of unreinforced
masonry
1822100 . Criterla for design of reinforced concrete shell
‘structures and folded plates
. 1S:2470 " Coda of Practice for Instaflation of septic tank:
{part 1) Design criteria and construction
{part 2) Secondary treatment and disposal of
septic tank effluent
15:3067 " Code of Practice for general design detalls and
proparatory works for damp prooﬂng and water 1
.. proofing of buildings
1S:10440 Code of Practice fOf construction of reinforced
brick and reinforced brick concrete floors and roofs
5P:8  Handbook for structural engineers {all paits)
SP:7 " National Building Code of India
SP:18 . Deslgn Alds for relnforced concrete to 1S:456-1978
" e ) -
$P:20 Handbook on'masonry dasign and construction
SP‘.2é Explanatory handbook on codes for
i englnaertng ( 1S:1682-1975 and IS: 4326-1978 )
SP24 Explanatory hindbook on Indian Standard code of
e - Practice for plaln and reinforced concrete
8P:25 Handbook on causes and pnavanﬁon of cracks in
bulldings
SP:32 Handbook on functional requlremants of Industrlal
buildings
SP:34 e Handbook of concrete reinforcement and detaliling -
. (SCIP)
IRC:37 Guidelines for design of flexible pavements
IRC:73 Geomelric design of roads
Bridge rules of Govemment of India, Ministry of
Raflways {Rallway Board)
BS:4485 Structural dasign of Cooling Towers
-~ {part 4) ,
3 '
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TITLE: SPEC. NO.: PE-T5-367-165-N001

TECHNICAL SPECIFICATION VOLUME: lIB
COOLING TOWER ’ SECTION: D

REV.NO. 0 DATE 09.05.11

STANDARD TECHNICAL REQUIREMENTS . | SHEET 1 OCF 1

eo0 6V 00

vy

- SECTION -D
STANDARD TECHNICAL REQUIREMENTS

SECTION D1 - Standard Technical Requirements (Mech.) including Datasheet - A
SECTION D2 - Standard Technical Requirements (Electrical)
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T SPEC. NO.: PE-15-367-165-N00
" TECHNICAL SPECIFICATION VOLUME: _1IIB
© COOLING TOWER * - SECTION: D

REV.NO. 0 DATE :09.05.11%
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STANDARD TECHNICAL REQUIREMENTS [ SHEET 1 OF 1

t

 SECTION D1

STANDARD TECHNICAL SPECIFICATION (MECHANICAL)
STANDARD TECHNICAL SPECIFICATION FOR NDCT
DATASHEETA

DOCUMENT DISTRIBUTION SCHEDULE FOR BELLARY PROJECT
STANDARD QUALITY PLANS

DATASHEETB -
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TTLE : . SPECIFICATIONNO.  PE-TS-099-165-N004
STANDARD TECHNICAL SPECIFICATION | VOLUME : B ) _
FOR SECTION: D Part-A

NATURAL DRAFT COOLING TOWERS REV.NO. O | DATE: 22.03.2003

1.0

141

20

21

130

3.1

3.2

33

34

2.2

SHEET = 10of9

. GENERAL:

This standard specification covers the design, manufacture and assembly, inspection and
testing at the Vendors andior his sub-vendor's works, suitable painting and packing
requirements for transportation, erection, commissioning and testing at site of all materiais and
equipments inclusive of complete electrical and civil works for the Natural Draft Cooling Tower

complete with all accessories as specified hereinafter.
CODES AND STANDARD:

The design, manufacture, inspection and testing, and performance of the Cooling Tower as

specified hereinafter shall comply with the requirements of all applicable latest
Indian/British/American Standards and Codes of practice. The latest editions of the following

standards and publications shall be foltowed in particular.

a)  Cooling Tower Institution of USA, Bulletin ATP-105: Acceptance Test Code for Industrial
Water Cooling tower.

b)  PTC-23: ASME Performance Test Code for Atmospheric' Water Cooling equipment.
c) For Electrical, Civil Codes/ Standards refer respective Specification. '

d)  BS-4485 - Specification for Water Cooling Tower.

" In case of any conflict between the above codes/ standards and this specification, the later shall

prevail and in case any further conflict in the matter, the interpretation of the specification by the

_ Engineer shall be final and binding. ~

DESIGN REQUIREMENTS:

The Cooling Tower shall be designed for continuous operation to cool not less than the design
flow of water from specified inlet temperature to outlet temperature at a design ambient wet bulb
temperature as indicated under Data Sheet-A enclosed to this specification.

Al the components shall be capable of safe, proper and continuous operation at all cooling
- water flows up to and including those specified under Data Sheet-A and shall be designed with .
. regard to ease of maintenance, repair, cleaning and inspection.

The cooling tower shall be Natural Draft cross flow/ counter flow type as per enclosed Data
Sheet-A. . ' '

The vendor under this specification shall assume full responsibility in proper design and
operation of each and every component of the cooling tower as well as the cooling tower as a
whole unit. '
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;I'ITLE ¢ : SPECIFICATION NO.  PE-TS-999-165-N004
'STANDARDQECHNICAL SPECIFICATION | VOLUME: . UB
FOR - SECTION: D Part-A

. NATURAL DRAFT COOLING TOWERS | REV.NO. 0 | DATE :- 22.03.2003

SHEET ___ 209

4.1

42

35

137

40 -

411
412

424

43
431

432

44

1441

4.5

451

452

36 .

The Cooling .tower shall be suitable for handling the fluid as per Data Sheet-A.and also for
achieving the specified parameters in Data Sheet-A. ‘

~ The Cooling tower shall be designed such that the drift losses and the evaporation losses are
limited to the values as specified in Data Sheet-A.

The Cooling Toiver structure shall be of adequate strength to withstand the wind load and the
effect of earthquake on the structure. Design wind pressure and horizontal/ivertical seismic
coefficient shall be taken as mentioned in the specification for civil works enclosed to this

.specification.

" CONSTRUCTIONAL FEATURES:

Casing and Louver (If required):

Thé Louvers.shal'l be designed for air entry to the tower with low velociiy for minimum pressure
drop and less chance of recirculation of moist air. To eliminate splash out, louvers shall slope to.
shed water inwards.

" The louvers and casing shall be made of material as sbeciﬁed in the Data Sheet-A. -

" Partitions:

Partitions shall be provided so that one section can be taken out of service without affecting the .
operation of capacity of other section. '

Fill:
Cooling tower fills type and material shall be as specified in Data Sheet-A.

Design-and arrangement of the fills shall be so aé to expose high air/ water surfaée with

~ minimum air pressure drop.

Fill Supports:

Fills shall be supported at frequent intervals, which shall minimise sag. Possibility of
dislodgement and damage to fili materials as a consequence of induced vibration in the fili.

Drift Eliminations:

4

Multipass drift eliminators with minimum.two-pass zig zag path type shall be provided so as to
limit the drift loss to that specified in Data Sheet-A.

The eliminator frame shall be of rugged construction and shall be firmly secured to the structural

T
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TITLE | ) SPECIFICATIONNO.  PE-TS-899-165-N004

STANDARD TECHNICAL SPECIFICATION VOLUME : B
FOR SECTION: D "~ Part-A

NATURAL DRAFT COOLING TOWERS REV.NO. 0 | DATE: 22.032003

SHEET 3of9

461

frame to arrest vibration. Suitable access to the eliminator frame work from the basin should be

46

46.2°

46.3

provided for any maintenance or physical replacement of eliminator blades efc., when the
particular cell is taken out for maintenance.

~ Hot Water Distribution System:

* Motorised/Manual valves (as indicated in Data sheet A} shall be provided in the hot water

distribution piping such that each section can be isolated without affecting the operation of other
section.

The pipes and valves in hot water distribution system shall be designed to take care of the
possible thermal stresses due to temperature variation. This could be achieved by providing
sliding supports for supporting all the pipes fabricated from carbon steel. :

The hot water distribution piping and valves shall be'designed for the design pressure ae ‘

“indicated in the Data Sheet-A.

a7
471

14.7.2

473
474
475

48

481~

Cold Water Basin:

' 'The cooling tower basin shall be constructed in RCC (unless otherwise specified in-Data Sheet- -

A). The capacity of the cooling tower basin shall be as indicated in Data Sheet-A.

The cold water basin shall be pertitioned into two chambers or as specified in Data Sheet-A. |
The two sections of the Cooling Tower basin should be separate water tight-compartments,
which can be isolated one at a time for cleaning/maintenance purposes. :

Sludge pits with isolating valves and spool pipe having ﬂanged ends sha[l be prowded for
individual basin chamber for connection to drainage pipe. -

For each basin chamber, there shall be a cold-water outlet channel. ln the connection between

basin chamber and cold water outlet channel there shali be a stationary coarse bar screen and
gate in the absence of any specific preference under Data Sheet-A '

Each basin chamber shall have an overflow arrangement and scouring anangement
Submersible sludge Pumps: |

The submersible type sludge pumps complete with electric motors, discharge side valves, .
piping, supports, hangers and clamps efc. shall be supplied at the opfion of the purchaser for
each cooling tower for basin draining/ desiudging. The quantity, design parameters and the
materials of construction of the vertical sludge pumps shall be as per Data Sheet-A. Each pump
shall be non-clog type, self water lubricated. The vertical sludge pumps shal be treated as an
optional item and are to be offered if asked for in the Data Sheet-A enclosed to this
specification. _

%)
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TITLE : SPECIFICATION NO.  PE-TS-998-165-NQ04
STANDARD TECHNICAL SPECIFICATION |VOLUME: IIB
" FOR SECTION: D Part-A

_ NATURAL DRAFT COOLING TOWERS REV.NO. 0 | DATE: 22.03.2003

SHEET 40f9

490

491

492

493
494

4.10

4101

{4110

41141

4112

4113

4114

4115

4116

5.0

. Screens & Gates in Cold Water outlet Chamber: |

The screens shall be vertical stationary type; the opening size and the mesh aperture shall be
as per Data Sheet-A. The guides for the screens to be embedded in the ooncnete shall be of
material as per Data Sheet-A.

Lifting IuQs or eye bolts shall be provided on top of the screen frame for ease of handling.

For handling screens, one set of monorail with supporting structure and chain pulley hoist

complete with lifting chain and trolley for mounting the hoist shall be fumished. The chain pulley

hoist shall be manually operated and shall conform to S-3832 class-li.

The gates fixed in vertical sections in cold water outlet chamber shall be as per standard
practice and quality, material and type shall be as given in Data Sheet- A

The isolating valves on the scour lines within the sludge pits shall conform to class 1 of 1S-780
and shall be of reputed make. '

Hardware:

" All nails and fastening bolts, nuts and washers efc used in the cooling tower which are coming

in direct contact with water or humid air shall be made of stainless steel 304, all others nuts &
bolts etc. shall be made of HDG steel.

Access: _
TwoR.C.C. staircases f6r approach to the hot water distribution level

Doors for entrance into- Coolmg Tower Distribution level shall be provided as specified in Data
Sheet -A.

Two external ladders for approach to top of cooling tower from water distribution level.

| Access/platforms for inspec'tibn and maintenance of hot water distribution system along with

spray nozzles.

Suitable arrangement for supporting walkways inside the cooling tower shalt be made and
loading of such arrangement shall be independent of the fill material.

Whether specifically mentioned in the data sheet or not, steel components and fittings used in

walkways, handrails and access doors shall be hot dip galvanised after fabrication.
INSPECTION AND TESTING:

\Q2
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TMLE : SPECIFICATIONNO,  PE-TS-999-165-N004

'STANDARD TECHNICAL SPECIFICATION | VOLUME: us |
' FOR ' SECTION: D Part-A

NATURAL DRAFT COOLING TOWERS REV.NO. © | DATE: 22.03.2003

SHEET 50f9

52

6.0 -

6.1

6.2

6.3
6.4
70
7.1

7.2

7.3

74

- The inspection/ testing of cooling tower and its various components shall be as per the
_approved Quality Plans.

Hydrostatic test for the hot water dlstnbutuon piping shall be conducted at site afler complete
erection. The test pressure and duration shall be as per Data Sheet-A.

TEST AT SITE:

]

The Coolino Tower as a whole shall be tested at site to check and ascertain that the
performance meets the requirements of the specification. It is the responsibility of the vendor to

- conduct the performance test of the cooling tower and prove the specified parameters to the

satisfaction of the purchaser. The test shall be witnessed by the purchaser/ customer's
representative or both, for which.15 days clear notice will be given to purchaser by the vendor.

The performance test of the cooling tower shall be carried out in accordance with cooling tower
Institute Bulletin No. ATP 105 Acceptance test for Industrial Cooling Tower.

The details of the proposed test procedure shall be submitted by the vendor sufficiently in
advance of the-commencement of test for the review and approval of the purchaser, -

Necessary correction curves required for correcting the test results for any difference in test and

- guaranteed design condition shall be fumished by the supplier for approval along with the -

proposed test procedure.

- Alf testing and calibrating instruments required for the site performance test shall be aranged

by the cooling tower supplier without any extra cost. All instruments used by the supplier shall
be duly calibrated from a recognised Institution and the same is to be arranged by the supplier.

PERFORMACNE GUARANGTEE, TOLERANCE & PENALTIES:

Each equipment shall be guaranteed o meet the performance requirement as specified.

The tésts shall be conducted at the manufacturer's works/ site in accordance with this

specification and rectification of all defects shall be satisfactory done without charging any exira

amount to purchaser.

The’ performance fest shall be carried out at site as specified and all defects shall be
satisfactorily rectified within a time period decided by purchaser. No extra amount shall be
charged fo purchaser for such rectification. After rectification, retesting will be done by
purchaser/ customer's representative wdhout any extra cost to purchaser tili satisfactory
performance is achieved. :

The - vendor shall submlt performance curves for the cooling tower showing variation in
performance from the des:gn duty point with change in approach to wet bulb temperature,

3
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TITLE - SPECIFICATIONNO.  PE-15-099-165-N004
'STANDARD TECHWICAL SPECIFICATION |VOLUME: 1B -
FOR SECTION: D Part-A

NATURAL DRAFT COOLING TOWERS REV.NO. 0 | DATE: 22.03.2003

SHEET 6of9

7.5

16

7641

8.0
8.1

8.2
8.2.1

8.3

831

cooling range, water loading of the tower.

The vendor shall guarantee the performance of the whole cooling tower plant to meet the
specifications when tested in accordance with cooling tower institute acceptance test code ATP-
105, petformance curves as per ATP-105 shall be fumished by the vendor.

If any defects are observed, the bidder shall rectify the same without extra cost to the
purchaser. Even after rectification if the guaranteed performance is not achieved, then for every
increase of 0.5 degree C or part thereof in the cold water temperature over design conditions, a
sum as specified in data Sheet-A shall be paid by vendor.to the purchaser for shorifall of
guarantee, for the coollng tower.

In case the cold water temperature exceeds the acceptable limits of purchaser, the whole plant
will be rejected and the vendor shall refund the entire money paud to him together with any
penalty levied otherwise. :

r

SPECIAL CLEANING PROTECTION & PAINTING:

All equipment shall be neatly finished. All exposed metal/ concrete/ wooden surface shall be

. smooth and free from burrs/ projections.

The metal surfaces to be painted should be accessible, suitable for priming and affording

maximum protection throughout the life of the plant. The surface preparation shall be done -

either mechanically or chemically by one or more of the methods as given in 1S-1477 (Part-l)
and shall include the following:

~

a) Removal of oil, grease, dirt and swarf elc., as per Section 6.1 of 1S-1477 (Part-1),

b) Removal of rust and scale etc:; as per Section 6.2 of 1S-1477 (Part-I).

¢) Sand blasting/ shot blasting as per Section 6.2.4 of 1S-1477 (Part-l) or wire brushing and
picking as specified in Data Sheet-A.

INSIDE SURFACE OF PIPING & VALVES IN HOT WATER RISERS:

The inside surfaces of the piping and the valves which are in contact with water and which are
not made of stainless steel or other cormrosion resistant materials shalt be painted with coal tar

based epoxy paint of approved make and quality over a coat of Zinc Chromate Primer. The

thickness of cured coating shall be as specified in Data Sheet-A.
Outside Surface of Piping (Buried):

Surface treatment as speciﬁed in Data Sheet-A.

g4
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TITLE - SPECIFICATIONNO,  PE-15-999-165-N004

STANDARD TECHNICAL SPECIFICATION | VOLUME: us
FOR ' SECTION: D Part-A

NATURAL DRAFT COOLING TOWERS REV.NO. " 0 |} DATE: 22.03.2003

SHEET 7of9

84.1
84.2
843

8.5
8.6
8.7

9.0

10.0

Coating/ wrapping/ concrete lining as specified in Data Sheet-A. .
Outside Surface or Piping (Exposed):

Surface treatment as spéciﬁed in Data Sheet-A.

‘One coat of red oxide primer.

- Synthetic enamel paint of approved shade, make and quallty The thickness of cured coafing

shall be as specified in Data Sheet-A.

All steel parts used for cooling tower construction shall be hot dip galvamsed as per IS-4736
after shop fabrication. The extemal surfaces of the flow regulating valves access platiorm,
access door and also the hoisting derrick subjected to hot water fumes shall also be thoroughly
cleaned and treated and shall be coated with rust preventing paints. _

All parts shail be properly boxed, crated or otherwise protected for transportation. Exposed .

metal finished surfaces shall be thoroughly greased before transportation.
The extemal and internal surfaces of the tower shall also be painted.
DRAWING AND DATA AFTER AWARD OF CONTRACT:

The vendor shall fumish drawings and other technical documents as given in Data Sheet-C,
enclosed with the specification.

SPECIAL TOOLS & TACKLES:

Specidl tools & tackles, if any, shall be included in scope of supply by the vendor A [ist giving

- description of such tools & tackles shall be furnished by vendor.
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: TITLE : o SPECIFICATION NO.  PE-TS-999-165-N004
1 EACEAGA | DATA SHEET - C VOLUME : us
U”H I FOR | SECTIoN: _© PartA
' NATURAL DRAFT COOLING TOWERS |REV.NO. © | DATE: 22.03.2003

SHEET Bof9

DATA | DOCUMENTS TO BE FURNISHED BY VENDOR AFTER AWARD OF
CONTRACT

" General Arrangement drawing of complete cooling tower (showing plan, front elevation
_ and side elevation) incorporating principal dimensions fimits of scope of supply of piping,

limits of civil works included, showing extent of platforms, walk ways, handrails, access
doors staircase, end wall derrick efc. and the limits of scope of supply of electrical works.

General 'Arrangement drawing of Coolihg Tower basin indicating' overflow and
desludging arrangement.

General Arfangement and Sectional Assembly drawings pertaining to the following
components of the Cooling Tower. '

a) Tower fill with supporting arrangement.
' b) Drift eliminator installation and details. -

c) Complete hot water distribution systern including flow regulatmg valves, dtstnbuhon
basin/ pipes and nozzles efc. : .

Arrangement drawing of the cold water outlet charnbers and sludge pits incorporaing
also the arrangement of screens, gates valves and piping termmal details.

Cooling tower performance curves showmg wet bulb temperature V/s. cold water-
temperature for-design cooling range, 90% coocling range and 110% cooling range at

~ 90% ,100% and 110% of design flow.

Detailed GA and sechonal assembly drawing of BF valves in hot water risers mdlcatmg
materials of constmchon of various components.

General Arrangement and cross-sectional assembly -drawings of sludge pumps and‘
motor drives along with their performance curves. '

Electrical drawings and data.

) Cable Schedule

i)  Cabletray and trench layout. '

iy -Drawing on illumination system of cooling tower structure including wiring
diagram showing conductor and conduct sizes and design calculation.

iv)  Drawing on Aviation Obstruction Lighting System..

v)  Drawing on grounding system inclusive of lighting protection system.

186
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TmE - SPECIFICATION NO.  PE-TS-993-165-N004

DATA SHEET-C | VOLUME : ] )
- ‘ FOR SECTION: D Part-A
NATURAL DRAFT COOLING TOWERS 'Rgv.NG. 0 [ DATE :  22.03.2003
' SHEET 90of9

10.

1.
12

13,

14, |

-15.

vi) Draw;ing of lighting sub-distribution board & junction boxes. |
Drawings, data and calculation on civil works :

)  Design calculations for strength and suitability showing justification for size of
' members chosen for all ‘structural components of cooling towers inclusive of
prestressed concrete fil where applicable. All civil and structural design .

. calculations shall be fumished by the supplier for approval of the purchaser.

i) Load drawing§ seffing out clearly and concisely the various loads taken into
- consideration for design. -

iii) - Civil drawings for cold water basin, sludge sumps, connecting channels, partitions,
louvers, end walls, longitudinal beams, hot water distribution basin, its covering,
staircase, platforms, cable trenches, etc. all complete.

iv)  Bar bending details for all reinforced concrete structures.

v) - Insertdetails, anchor bolt details.
vi)  Final painting schedule. |

vii)) Other drawings & data és._necessary.
Test procedure along with details of-tests to be conducted for the offered cooling tower.

Quallty Plan along with complete details of the testing and inspection requirements of
mechamca! and electrical items of the cooling tower in BHEL format.

Operat:on and Maintenance Manuals
Field Quality Plan for site activities — viz. Civil works & Erection.

Cooling tower performance test procedure.

21
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TITLE:
TECHNICAL SPECIFICATION

LING TOWER

BELLARY TPS UNITHII, (1 X700 MW)

SPEC. NO.: PE-T5-367-165-N001

]
VOLUME: #B i
SECTION: D1
REV.NO. 0 DATE 09.05.11

DATASHEET - A SHEET 1 OF 6
1.0 GENERAL INFORMATION
No. of Cooling Towers required One {01) no
_ Location " Qut door
Duty . Continuous ‘
Type Natural draft counter flow with PVC Film fills
Basin Sill level EL (+)0.5 M (RL 478.5 M)
Finished ground level  EL(+)0.0 M (RL 478.0 M)
20  DESIGN PERFORMANCE FOR EACH
COOLING TOWER ' _ ‘
21 Design Cooling water flow © 84000 M.
22 Design ambient wet bulb temp. 27.0°C
23 Design inlet air wet bulb temperature. 27.0°C
24 Approach w.r.t. design inlet air wet bulb . 5.0°C
temperature (viz. 27.0°C)
25 Cold water temperature 32°C
26 Hot water inlet temperature 418°C
27 Cooling Range 9.8°C
28 Design ambient Relative Humidity 45 %
- 29 Liquid Handled Clarified water (refer details of cooling waier
: A _ ' analysis)
a) Total CW Pumping head pen’nissible Not to exceed 13 MWC ‘
viz. static head plus frictional losses . :
as below:
« Static headw.rt FGL
o Frictional losses within
bidders” T.P. with 10%
margin '
" Velocity head
2.10 Maximum permissible drift loss’ Max. 0.05 %
2.11 Design pressure for hot water 5 kg/cm’(g)
distribution system
_ 212 ° Max permissible Cooling : : Basin Diameter should not exceed 120 meter.
- Tower Plan dimensions at - ' ’
‘FGL _
213 Maximum Cooling tower flow Min 120% of design CW flow.
capacity to be considered for »
design of hot water distribution .
and cold water channel

58




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

413

TITLE: .
- TECHNICAL SPECIFICATION VOLUME: -UIB . -
- COOLING TOWER : SECTION: D1
BELLARY TPS UNITHIL, (1 X 700 MW) REV.NO. 0O DATE 09.05.11
DATASHEET - A SHEET 2 OF 6
3.0 SPECIAL FEATURES
31 Basin type Sectionalized ( two compartment) by partition wall
3.2 Whether fills are removable Yes
33 Fills supporting by nailing NO
acceptable .
4.0 Cold Water Basin DeI;al-ils
4.1 - Finished ground level | " EL 0.00M (I-;{L 478.0 M)
42 | Maximum water level EL 0.00M (RL 478.0 M)
4.3 Min. Water level CEL(-)1.0M(RL477.0M)
44 . Storage capacity between Shall be suitable to provide a minimum storage of
. Normal and minimum water . Six (6) minutes between Maximum and minimum
levels. a " . water levels,
45 Invert level of CT Basin EL (-) 1.6M (RL 476.4 M)
46 Invert level of CW duct near "EL (-) 5.0M
' CT leve! ' C
47 " a) Depth of Sludge pit - Suitable for complete dewatering. To include siudge
- : pump submergence & clearance depth below basin/
) . channel invert level :
. b) Submersible type sludge' : * 1 working + 1-standby (of Min capacity of 200 cub M
" pumps fThr .
4.8 - . Number of sludge pits . Common sludge pit with inter connection with both
. A compartments of CW basin.
49 Number of cold water outlet : One for each compartment of CW basin. Cold water
channels outlet shall be 10 M wide (clear width ~ excluding
wall thickness) at CT basin outlet for each
compartment. At T.P Bidder to match same as per
T.P. Drawing. ‘
410 Depth of CW channel ' 3.5 M (Ref Annexure-2) |
411 Number of screens and gates in One for each compartment of CW basin
_ common outlet channel _ :
412 ° Maximum allowable effective velocity 1.2 M/Sec.
- through Cold water channel at Min.
Water Level
" Maximum allowable effective velocity 1.2 M/Sec.

through gates at Min. Water Level

124
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TITLE: - SPEC. NO.: PE-15-367-165-N001
TECHNICAL SPECIFICATION VOLUME: lIB
COOLING TOWER SECTION: D1 N %l
BELLARY TPS UNIT-lI, {1 X 700 MW) REV.NO. 0 DATE 09.05.11
DATASHEET - A SHEET 3 OF 6
4.14 Max. allowable effective velocity : . 1.2 M/Sec.
through screens at Min. Water Level ) .

4.15 Length of outlet channel including : As per terminal point details in Section C1 and
expansion joint in bidder’s scope ' details as shown in the enclosed sketch 1.

50 COOLING TOWER ACCESS
DETAILS

51 Required number of stair : Two (2) Nos.

. cases from ground level upto ‘

hot water inlet trough cooling

tower roof _ ) .

5.2 Number of cage ladders from " :  Total Four {4) Nos.: Two from reinforced concrete
ground floor to cooling tower - - stairs to platform at the top of the tower and other
top . ‘ two shall be from ground level itself.

53 Internal walkway of - platform : Peripheral waikway above fill level inside of the

Lo with hand rails . _ . cooling tower
54 _External walkway platform .t 1.2 M width around the circumference at top and at
: - aviation lamp level

6.0 HOT WATER SUPPLY : : As per terminal point sketch =1 enclosed.

HEADER TERMINALS : CW retum piping in BHEL scope 3350 Nb shall be
terminated with centre line of pipe elevation as
shown in sketch. Further Piping from T.P. with
isolating B.F. Valves in each riser shall be in
bidders soope

7.0 SCOPE OF SUPPLY :

71 . Cooling tower basin outlet . ‘ -Yes
channels/ sump and sludge ‘
pits

7.2 Hot water piping fo distribution Duct : Yés NETER

7.3 Hot water header isolation valves( - : ' Yes
manual ) on risers

74 Flanges/counter flanges for all flanged  : _ Yes
connections with bolu; nuts & gaskets

ete.

7.5 Screen & guide for each cold water : ' Yes
" outlet sump/ channel

76 - Sluice gate with guides and sealing : Yes

device for each oold water outlet sump/
channel,

The sluice gates shall be complete with
head stock for manual operation. The
head stock shall have pillar, base plate
and hand wheel made up of cast iron

4
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wm--mi TITLE:

TECHNICAL SPECIFICATION
COOLING TOWER

DATASHEET - A

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

VOLUME: {IB

SECTION: D1

BELLARY TPS UNITHII, {1 X 700 MW) L REV.NO. 0 DATE 09.05.11

7.7

7.8
79

7.10

711

7142
7.13
8.0
8.1

82

83
8.4

85

8.6

8.7

8.8
89
8.10

8.11
8.12

8.13

)

Isolation valves in sludge pit

+ Drain Piping from sludge pitto terrmnal
point ,

Putley block for lifting each screen in
cold water outlet sump/ channel

All necessary supports, hangers

Base plates, foundation plates, anchor
bolts, sleeves, inserts, bolts, nuts for all
equipments supplied

Electrical
_As per'elecl:rical pfant specification
All related Civil works included
umgriw. OF CONSTRUCTION

Cold water basin, outiet channel/ sump
& sludge pit.

shell

Basin partition wells

Intemnal walk way

External walkway platform
Staircase ’
Hand rail

Supporting structures

Hot water distribution basin
Hot water distribution nozzles

Filis

Fill support col.beanis & trussess
" Louvers '

Drift eliminatc;rs

Fastenersiwetted parts-

Piping
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Yes

Yes
Yes

Yes

Yes

Yes

Yes

R.C.C.

R.CC

.RCC

- RC.CJ Galvanized stee!
R.C.C
R.C.C.

Hot dip galvanized steel
R.C.C.
. R.C.C

Polypropylene/PVC

VIRGIN PVC
RCC
RCC.
PVC- UV Stabilized
SS-316
Above 150 Nb : Carbon steel plates to IS 2062,
rolled and welded as per IS 3589 with PU coating
(polyurethane) internally with minimum 2 mm DFT
as per AWWA-C-222.

From 65 Nb Upto 150 Nb : SS conformingto

ASTM A-312- Gr.316 Sch 108
_ Upto 50 Nb: SS conforming to ASTM A-312-

S :
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8.14 Hot water line valves

a) BF Valves

bi Other valves -
» Body
" o Spindle & Trim
8.45  Sludge pit isolation valves

¢ ' Body
* Spindle & Trim

8.16 Sludge outlet pipe

8.17 Sluice gates in cold water outlet -

channel .
8.18 Guide for sluice gates

8.19 Screen

1 826 Guide for Screen

8.21 Bolts buts & other hardware

400 Nb & above & upto 1200 Nb
Body & disc : Cl, 15210 F(G260, Rubber lined
) Shaft: SS-316L.
Above 1200 Nb
Body & disc : Fabricated as per15:2062, Rubber
lined
Shaft: $8-316L

Test pressure & duration shall comply with AWWA
. €504 )

ASTM A 182 F 316L{Forged SS)/ASTM A743 Gr.
CF8M (cast SS)
S$S8316L

ASTM A 743 Gr. CF8M
$S316L

As per the material specified above in 8.13

Cl to IS 2062~ Hot dip galvanised

§8-316L

SS 316L with 10X10 Mesh with Heavily Galvanised
(as per IS: 2629) carbon steel frame and supports

S5- 316L
$8-31 SL or equivalent

(a) Carbon /Mild steel parts or structures used in Cooling Tower or its vicinity shall be Heavily

(b) Material of construction for items not specified shall be subject to purchaser's approval during

Surface preparation ; Sand blastto SA2.5
Final Paint: PU coated (Minimum 2mm DFT)

Note:
Galvanised.
detailed engineering stage, in the event of order.
8.0  Pipe work Painting / Protection of Pipes: -
9.1 Internal surface (for pipe dia above 200
mm)
9.2 External surface — overground piping :

_ a. Surface cleaning by Sand/shot
blasting to SA2.5. o

b. Application of two coat of red oxide
Zinc Chromate primer (conforming
_to 1S 2074) with minimum DFT of

 Yes

Yes.
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25 microns pér coat.

¢. Three coats of finish paint 25
microns per coat using enamel
paint to give minimum total DFT of -
" 125 microns(including (b) above).

9.3 External surface — Buried piping :
a. Surface cleaning by Sand/Shot
blasting to SA2.5.
b. Application of one coat of
coaltar/primer/enamel conforming
to AWWA C 203/1S 10221
c. Application of one layer of tape
comprising of coal tar. Application
of tape shall confirm to AWWA C
- 203/ 1S 10221 (appendix — B) with
thickness cftape as 4.5 mm
100  INSPECTION AND TESTING
10.1 Quality Surveillance by
102 Material testing and identification
10.3 Stage inspection to be witnessed by
Purchaser and customer
- 104 Hydrostatic test for piping & valves
required o
10.5 Hydrostatic test to be witnessed by
'Purchaser and customer
10.6 Field peﬁomance test of individual
items and the cooling tower as a whole
required
10.7 Field performance test to be done by :
10.8 Al testing instruments by supplier -1
109 - Commissi-oﬁing at site by
11.0 Mandatory spare . oLy
Attachments :
a) Plotplan '

b) - Sketch showing T.P details for hot water

Yes

Yes
Yes

Yes

Manufacturer, purchaser and customer
Required -

.Yes
Yes
Yes
Yes
Approved CTl agency
"~ Yes

Bidder '
NIL

riser and discharge channel
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ANNEXURE-1

/{J t NOTES:

1) THE ISOLATION VALVES FOR HOT
WATER RISER SHALL BE IN VENDOR

-+ SCOPE WITH RISERS TAPPED FROM
WITHIN BIDDERS SCOPE OF HW HEADER,

2> CENTRELINE ELEVATION FOR COMMON
HEADER IS EL(-)3.0M. .

h

ey

- TERMINAL
POINT

GRADED LEVEL
RL.478.0C

SKETCH 1

BHEL |CT WVENDOR

PART DRAWING OF PLOT PLAN (DRG.
ND-PE-DG-367-100-M00i/RO) FOR L
LOCATION OF TP CW PIPING /CHANNEL
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1X700 MW BELLARY TPS, UNIT-III -

DRAWING/ DOCUMENTS DISTRIBUTION SCHEDULE-

Sl. No. fype of Document * Number of Copies
- _ ‘ | For Approval Final
1 Drawings/Documents/Quality 3 Nos 13 Prints
Plans etc. :
-2 Datasheets : 3 Nos 13 Prints
3 Test Certificates & Reports 3 Nos 13 Prints
4 Erection/ Installation/ O&M 3 Nos 13 Prints
: Manuals : .
As Built Drawings/ Documents 3 Nos 13 Prints
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SPECIFICATION _ ASME - X
230 | PROCEDURE - | 1. weLD SOUNDNESS . - | MA JPHY. TESTS ASME 1X 1S:7310/ 18T FORMATOF |22 |24 |- "
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. - SPECIFICATION NO: PES—558—02
- LIGHTING - VOLUME NO: i
COOLING TOWER ECfION:: O =
yOULING REV.NO: 00  DATE:
SHEET : OF 10
CONTENTS
1 General
T, Eodes & standards -
3 Desmn requn‘ements
- 4 Pafnﬁng - .
" 5 Testing & inspection *
6 S'pare-p_aris | .
7 Guaranteed performance requirements
8 -Drawing & data .
9 Operation and maintenance manual
o
%

Y )
‘ ) .
A b ot ¥,

00000

XL

W

24%

i.o-'o @ ée.e Y .e'_-"e o9 05.-.9’:{-9 ’9‘




—

SPECIFICATION NO: PES-558-02

[ (VR

REV. NO: 00 DATE:

LIGHTING -~ - . VOLUME NO: Nl R
) ol FOR . . s . SECLTION. . D RN ‘ '_:"r;"- W
COOLING TOWER -

SHEET : OF 10

QI 0 General

1.1 This specification covers the followmg
a) Englneenng of lighting system including the associated distribution system for coohng tower
- areas. . :

b) Design manufac!ure supply, storage at site, testing of all necessary equnpment such as Ilghhng
~ Panel, lighting luminaries, lamps, sockets, wiring accessories and any other equipment and
" material as would be found necessary for the satisfactory execution/completion of the job.
¢ Erection, testing and commissioning of the lighting system for cooling towers. -

i

2.0 Codes & standards -

Q 1 Unless otherwise specrﬁed the followmg codes standards are applmble In all cases Iatest revssion

Of codes shall be referred to.

4
.nd‘ an standard _Title .

iS: 3645 : Code of practice for interior illumination.

S: 1913 : General safety requirement for electric lighting fimng
@sS:3528 - - : Water proof electric fighting fitting.
_JS: 732 . :. Code of practice for electric wiring installation (system voltage not exceedmg 650 V)
WIS: 1947 " - : Specification for flood lights. .
@S:2183 | " : High pressure mercury Vapor lamp.
. 1S: 418 : .o Tungsten filament general service electric lamp
@s:1253 - .3 pin plugs and socket outlets.
® ) :

"
b
e

- 3.0 _Deslqn requirements

.1 General
Lighting equipment and accessories shall be designed to operate satisfactorily under conditions
Specified In data sheet-A The designed ambient temperature shall be as indicated in data sheet-A.-

o
3.2 Supply voltage & frequency

Detalls of the supply system shall be as specaﬁed ln data sheet — A,
.3 lumination levels | -
‘The following are the minimum |Ilummat|on levels to be achieved with the type of l:ghtmg fidure
- Specified against each area. .

Ar_ea _ _ Illumlnahon level - lux -_Typ_e_- of fidures

Cooling tower 100 well glass weather proof lighting fixture with galvanized
Platform C wire guard and equipped with 1x 125 W HPSV famp

Mounted on suitable G.I. pipe bracket with adeq.uate .

.‘ - ..l . ; . . ..'.I?-. .‘.. .

Q44




<. . ‘f‘* T : .
— : SPECIFICATION NO: PES-558-02 .~ @
LIGHTING VOLUME NO: T el @
e FOR 7 'ISECTIoN. D %
*  COOLING TOWER : : '
- O - ~ [REV.NO: w0 oaer | @
SHEET : OF 10 .
Fixing arrangement. ,.
Stairs . 70. Weather. proof will glass fixture with galvanized wire o
' guard and 1x70 WHPSV lamp. = . - ' .
o S , - °
Cooling tower : 30 Flood lighting fixture with 1x250 W HPSV lamp
Surrounding complete with all accessories including wall/ i
- structure mounting bracket. e : .*
Bidder shall calculate number of fitting and fumnish calculation for approval maintenance factor shall be 1 ¢
taken as 0.7. ' o : Lo ) g)
3.4 Lighting panel @
Lighting panei (L.P) sﬁall be totally enclosed sheet steel indoor outdoor vermin proof type. Sheet ®
Steel use shall be 2.0 mm thick and be smooth and flawless. Hinged door with gaskets shall be @
provided for access to the switches etc. The hinged door shall be interlocked with main switch. P

o
J

The lighting panel shall be complete with aluminum bus bars ar_id‘shall incorporate TPN switch on
the Incoming side and single pole and neutrat miniature circuit breaks having thermal and magnetic

element for over load and short circuit protection on the outgajng. Suitable number of outgoing
‘feeder with 20% spare circuit shall be provided. :

The current rating of the bus bars in lighting panel not less than the sum of maximum curment rating
of all outgoing circuits the three phase & neutral panel shall be fitted with neutral busbar having -

“facility for terminating as many neutral cables as single phase ways in the panel, Lighting panel
shall be fitted with G.J. earth stud located in an accessible position on the outside of the board .All
metal parts of the panel except cuirent canrying parts shall bé bonded to the earth busbar. Lighting
panel shall be fitted with phas@ barriers of fire proof Insulating material fitted in such a manner that it
is not readily pessible for personnel to touch the phase busbar. Preferably.insulation barriers shall
be fitted/around MCBS 50 that only surface and toggle of the breakers are available on the front.
Panel shal be iitted with a card index of circuits on the inside of front cover. '

The tenderer shall be supply, erect and interconnect the lighting panel to the lighting distribution .

Board (LF'32) located in the nearby pump house/building .The tenderer shall indicated the rating of

incoming feeder from I DB lighting panel and provide the same. However LDB shall be supplied and
erected by the puichaser. ' o :

11 18 A, 240V, socket ouf.!eté

. N ly
. »
1 ~ i .‘\ . -“"‘. . - N
" ) =t . A AN LTl o T
L . .

L T

248



SPECIFICATION NO: PES-558-02

@ ‘ Lnggl!{NG : o VOLUME NO: il .
b - ! - g
Fo . - . : Ny SECTIQN: : D o B ]
@ MAME | COOLNGTOWER b
L 1 - R | SHEET : OF 10
¢ | )
. 15 A switched socket outlets (weather proof type) at every 5.0 m interval be provide .

. 3.6 Junction and socket boxes
These boxes to be provided in the ooohng tower area shall be weather proof made from 2.0 mm
_thick galvanized sheet steel and shall incorporate tenmnal blocks for termination of incoming and

‘ oulgomg cables.

6 7 Method of wiring
". ~ From lighting distribution board to lighting panel and from lighting panel 1o junction boxes in the

cooling tower area a.650/1100V grade PVC insulation armored and PVC sheathed ‘cable shall be
@  laid under ground as per relevant Indian standard. From junction boxes in the cooling tower area to
- the lighting fittings/socket outlet PVC msulated and overall PVC sheathed cable shall be drawn in
. G.l. conduits. : ‘

. The minimum conductor size for 15A socket outlets shall be 4.0 mm single core cable depending
. upon voltage drop consideration. The minimum acceptable conductor size for connecting lighting fittings fo
oe provided on the platforrnslstalrs shall be 2.5 mm? sungle core/cable or dependmg upon voltage drop

_ consideration.

. .
. The minimum acceptable conductor size for connecting flocd lighting for |llum|natmg surrounding shall
be smgle core cable 6 mm or more dependmg upon voltage drop consideration.

"
3.8 Refer enclosed lighting notes & details (15 sheets) for wiring & installation cable, lighting panel etc. In

case of oonﬂlcts between above clauses and section-C, section-C shall be prevalled

Paintlng : . )
. Unless otherwise specuﬁed the colour of finish shall be battles grey to shade No.632 as per IS: 5.The

. )amt shall be epoxy based and shall be sultable for with standmg specified site conditions.

s Teetmg and inspection

. 5.1 nghtsng panel, Inghtmg ﬁttmg lamps , socket outlet etc. and all accessories shall be subject to routing

and type test in accordance with the requirement of appropnate Indian standard in the presence of —

- ')urchaser's representative.

@ 3. 2 Tests at site :

- On completion of erection work the lighting installation shall then be tested and commnssuoned as per
. the requirement of appropriates Indian standard in the presence of puichaser or purchaser’s
‘epresentatives. The test shall be made to ensure the guaranteed ilfumination tevel and level after 100
huming hours.

246
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SPECIFICATION NO:  PES.558.02

I LIGFl-(I;r'-l!NG- ~ | VOLUME NO: 1
. S . |SECTION: - D
TOWER .
COOLING REV. NO: 00  DATE:
SHEET : OF 10

The tenderer shall furnish all reqmred testing meters mstruments and equapment for testmg all -
-.equipment specrﬁed

- 6.0 Spare parts : .
Recommended list of spares for commrssronrng and for operation and maintenance of the lrghhng
system for a period specified in data sheet —A be fumnished. The tenderer shall fumish separate price and
list of the same. Unit rates shall also be fumrshed in addition to total pnce '

7.0 Guaranteed performance requirements .

The vender shall guarantee satisfactory perfonnance of equipment supplied under all condrtions &
requirement as laid down in the spectﬁcabon

8.1 Dra\mngs & data ' :
General arrangement drawing of lighting panel
-Single line distribution diagram
- Detailed specification of the luminaries

- offered with dimensional and mounting details supported by lllustratlve of leaflets.
Complete technical literature of equrpment

8.2 Drawmg & data to be fumished after award of contract

Complete design calculation sheet/arriving at the number and type of luminanes
Deign and calculation sheet for the selection of cables MCBS, busbars.

Single line distribution diagram. General arrangement drawing of lighting panel:
Fixing and mounting detail of luminaries.

Test certificates for all equipment.

Lighting layout plan showrng Iuminanes. sockets conduit routing, conduit ske cable size, Iigh'ting
Panel etc.

9. Manufacturers cataloguesllsteratura for aII equlpment Polar curves, zonal ﬂux dragram &C.O. charts of
luminaries.

Operation and maintenance manual

Operation and maintenance manual of lighting shall contain the following:

_—

' - Application of lighting luminaries with lamp. ~ :
- Technical data & salient constructional feature of lighting equipment.
. - Instruction for maintenance of various lighting equipment.

o : ;94'.‘ :

SND O DD PVODV ISP SS 9000980098002 000Q0CS
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6) Type of conduit

_____ 3 SPECIFICATION NO: PES-558-02
, L'G;gl'!NG | | VOLUMENO: i
= R oo o) SECTION: Do e
COOLING TOWER : REV NO: 00
SHEET : OF 10
DATA SHEET-A
1 Detatls for supply sxstem .
a) Rated voltage = 415V 10%
h)- Rated frequency =- 50Hz+5% .
¢) Combined voltages frequency variation = 10% (Absolute)
J) System fault level at rated voltage = 50 KA.(RMS)
e) LV system grounding = solidly.
f) Design ambient = 50degC-
2. Lighting panel Cer o
a) Enclosure . = CRCA sheet steel
b) Thickness = 2.0mm
c}f Type = outdoor
“d) Busbar material = Al - :
e) Degree of protection = P 55 with Canopy
f) Paint finish _ i
i) Exterior .=6310fIS-5
ii) Interior =White|
3. Cable AL
Conductor material = HRPVC
Voltage grade = 11KV
4) Operation & maintenance . =3year
Spares required for - - ,
5) Junction box
a) Enclosure . = sheet steel
b) Thickness - = 16 SWG
- c)Type ' = gutdoor
d) Degree of protection = IP-55

= heavy gauge, ngld steel, hot dlp galvanlzed

as per|S: 9537 .

248




' ‘ . | SPECIFICATION NO: PES-558-02
.'-'GF"gé”G - L[VOLUNENG: T . ——
e o lsECTioN: T p T
COOI."NG TOWER IREV.NO: — 00 DATE :
| SHEET : OF10
. DATA SHEET-C
- 1.0 Lighting panel
' -a) make
b) Type
"¢) Enclosure
i) Sheet steel thickness {mm)
ii )Degree of protection
d) Busbar - s
i) Material
i) Size

ii) Maximum continuous current rating
iv) Short time rating (for-sec) KA
€) Finish -
i) Colour
if) Shade as per s -
f) Earthing busbar -
) Material
ii) Size S 1
g)Switch L - ' _— . i
1) Make | | - .
- i)Type . -
. i) Rating S
iv Switch conforms to
1) Minlature circuit interrupting capacity.
) Make _
i) Type
i) No.ofpoles -
iv) Rated voitage ~ . ° -
V) Current rating at design ambient
. vi) Short circuit intertupting capacity
. Vi) Type of blow-out device :
viii) Type of over load thermal/magnetic
ixJ Minfature breaker conforms to
i) Earthing terminal provided
) Lighiing panel outgoing feeder (NOS)
. k) Dimensions (length X depth X height) (inmm) -
1) Weight (kg) - '
m) Whether lighting panel supplied will be com

plete with terminal blbcks, neutral link, danger
notice plate, designation plate, gland plate

with rubber gasket, circuit directory, cable glands

94‘3[

T - ~ e
- ®.& 00 00T 0 0000
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| ° ‘ 000006000600 00:60¢ 00 @
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SPECTICATION NO:_PES-556-02

a BRI EW

" UGHTING. - VOLUME NO: 1l

FOR ' [SECTION: ~ D

h . COOLINGTOWER = ** * IReyNoT 700 e

SHEET : OF 10

} . .
g . & lug etc.

.Z.OQConduit
_ a) Make
~ -b)Type .-
,. . ¢) Size : ‘ .
0 .d) Applicable standard - ' A _ ) _

@ 3.0 Junction box

a) Make

b) Material

¢) Size
d) Appllcabte standard

4, 0 Socket outiet outlet

a) Make

b) Type

c) Rating (A) '

d) Voltage (V)

e) Applicable standard

50 Cable
a) Make
b) Type
¢) Voltage grade
d) Applicable standard
e) Conductor
Material
Size
insulation
g) -Material
" h) Armouring
- Diameter
" Insulation
Material
i) Continuous current ratmg at desngned amblent
g) Approxlmate overall Dia. -

~

‘,.-.—. 1. e

6.0 Luminatres =
a) Make

#600000080900
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LIGHTING
“FOR.

SECN ION: D

®»
SPECIF!CATION NO: PES-55802 ° #
VOLUME NO: : ‘ﬁ

COOLING TOWER

REV.NO: 00  DATE

SHEET : OF 10

b) Type

~¢) Type of mounting

d) Material of luminaire

e} material of support/bracket
f) Type of lamp holder

g) Power factor

h) ballast losses in watts

i} capacitor rating

J) weight of luminaire. -

- k) applicable sta‘nda;d

7.0

‘Lamps
a) Make
b) Type

© ¢) Wattage

d) Nominal lamp voltage

e) Light output (Lumens)
f) Life of lamp

- g) Weight

h) Applicable standard.

-

25
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: - CUSTOMER PROJECT TITLE SPECIFICATION NUMBER__i:.
ey L QUALITY PLAN - QUALITY PLAN - tou
5 CoPER e NUMBER PED.350.00.0:001/01 seqFicATON TILE
: SHMEET1 OF 3 SYSTEM . TEM ILLUMINATION SECTION . ¥ VOLUM i
CHARACTERISTIC c)u' TYPE/METHOO OF | EXTENTOF | REFERENCE | ACCEPTANCE |  FORMAT OF AGENCY " REMARKS
5.NO. COMPONENT/OPERATION CHECK * CHECK CHECK DOCUMENT NORM -RECORD T m
1 2 3 4 5 3 7. -8 - -~ 9 10 . 11
A ! INSPT. REPORT &
1.0  |CARLE & WIR ACE DEF .| BHELSPEC. BHEL SPEC. ) ;. .
|CARHE & WIRES L SURFACEOTFECTS | MA VISUAL SAMPLE | isigsassiasse | isaessiasse | T nEPORT FROM vi TO 88 PROCURE FROM
: ' _ . APPROVE SOURCE
" 2, DIMENSIONS MA MEASUREMENT SAMPLE po- 00- po- n -2 1
: ' : ONE/TYPES | BHELSPEC. | BMELSPEC. : ' :
TESTS TESTS ; 1 .
; AR *® BLEC THSTS szt | ieoajsisse | isasessasse T O 3 ? 3
" 4 ACCEPTANCETESTS | MA vo- SAMPUNG po- oo po- 3 2 1 p
S.ROUTINETESTS: |  MA 00-_ - 100% oo- oo oo 3 . 21 '
6.FRLSPROPS. - | - cR . | - FRUSPROPS, saMples | BmELSPEC, BHEL SPEC. . DO- 3 2 1
20 [JUNCTION BOXES,UGHTING PANELS AND | - o
" IDISTRIBUTION BOARDS
' ' . : _ COMPONENT TO B
21 |JUNCTION BOXES . . : -
1. DIMENSIONS MA MEASUREMENT 100% BHELORG BHELDRG [NSP.REPORT 3 2 APPROVED MAKE
2. PAINT SHAOE/ MA | VSUAUMEAS | SAMPLES | BHELSPEC/ORG. [BHELSPEC/ORG.| . DO~ 3 . 2 '
THICKNESS . . .
. : ' IVACFORL | 2XVACFOR1 . . .
3. RV/IR/HV MA | ELEC. TESTS . 100%. MINUTE e oo- 3 : 2 :
4, DEGREE OF : . o
. . PROTECTION MA TESTS 1/si2E 15:2047 I5:2147 TEST CERT . - 21 i
=,
. o s K - - 1 ""\
5. SPECIAL TESTS,IF ANY, MA . no- oo- ti2148 52143 oo . 2 . ™
EXPLOSION PROOF ETC, #
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© 1.00.00

"SCOPE OF WORK.
.1.01.00 , The scope of work covers complete and efficient erection, testing and
‘ commissioning of lightning protection system, all cabling and electrical
grounding works. The scope shal! broadly cover, but not be limited to :
1. Main Power House Building
2. Bolerarea, ESP stack
3. Transformer yard
4. Al ahxiliary buildings (including electrical rooms of respective buildings)
and structures like C.W. Pump house, cooting Tower, ESP control cum
fly ash equipment building, Fly ash conveying compressor building,
surge tank area, Ash water and Ash slurry complex, Ash Silo, DG -
Building etc. as details in the Lead Specification.
5. Overhead interplant cable trestie and pipe cum cable trestie.
6. Al electrical equipment as described in Volumes I-F/1 & N-FA2.
1.02.00 The scope of work shall aléo include all civil and structural works necessary for
. ' successful installation and commercial operation of all electrical equipment to
be erected under this specification. ' , :
2.00.00 SCOPE OF SUPPLY
2.01.00 The scope of supply shall include but not be limited to the followings
2.01.01 Timely procurement and Irads;iortaﬁon to site in properly packed condition of all
materials and miscellaneous items required to complete the ‘erection work
under this specification. - - .
These materials and miscellaneous items shall include but not be limited to the
following : : . _ - _
(PCA889.E276EL 13.doc) ' V.IF-2/5-X : 1
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b)

d)

¢)

2.01.02 a)

b)

o
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Galvanised stee! pre-fabricated cable trays, coupler plates, nuts, bolts &

" washers, reducers, covers, wall brackets, hanger clamps, straight run,

elbows, bends etc.

Galvaniséd steel rigidffiexible conduits and accessories, ferrules, lugs,
glands, terminal blocks, galvanised sheet steel junction boxes, cable
fixing clamps, nuts & bolts etc. as required.

Cable termination and jointing kits as necessary.

All necessary ‘erection materials, consumables and sundry items
including arc welding rods to complete the installation for satisfactory

and trouble free operation.

Mild steel rods, galvanised steel fiats, galvanised steel rods, lead coated
copper tube suitably brazed with galvanised steel Bend ring galvanised
steel wires etc. required for grounding and fightning protection system
shall be supplied in standard lengths. :

Any item of works or erection materials which have not been specifically
mentioned but are necessary to complete the work involved shall be

deemed to be included in the scope of this specification and shall be
fumished by the contractor without any extra charge to the Purchaser.

-Main Gmund Mat

Laying underground conductors and arc welding the conductors at each
crossing and straight run (lap joint). The conductors at the periphery of
the mat shall be 1 no. 40 mm diameter M.S. rod and the internal cross
conductors of the mat shail be 1 No. 40 mm diameter M.S. rod. Suitable
pigtalls shall be provided and shown in the layout drawing for
connection with existing plant ground grid. ' .

Grounding Electrode

Fabrication and driving into ground 40 mm. diameter 3000 mm long
M.S. rod and connecting them to the grounding mat by arc welding.

Column Grounding‘

i) " Concrete Columns
Erection of 1 no. 40 mm. dia. M.S. rod from grounding mat to 2l
concrete columns including necessary fixing, welding of one end

of the rod with ground mat and the other end with the column
_above ground by welding with a short GS fiat to edge angles.

i)~ Steel Columns

(PCA.980 E276EL13.d0c) _  VHF-2/S-1X: 2
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2.02.00
2.03.00

2.04.00

12,0401

2.04.02

3.00.00

3.01.00-

' DCPL-K6A03

Erection and connection of 1 No. 40 mm diameter M.S. rod from
grounding mat to all steel columns including necessary fixing
welding with ground mat and the other end with the column
above ground with a short GS flat.

-

d) Risers

_ Erection and connection of all risers from underground mat to above
ground levels where the ends wili be left free for connecting to the

- equipment. Each riser will be 1 No. 40 mm dia. M.S. rod and Minimum
300 mm above grade level/concrete floor level.

") Al other ancillary works in connection with the items of work described

above which are not specifically mentioned but are necessary to
complete the work, shall be under the scope of this specification.

* All materials and accessories to be supplied by the Bidder shall be brand new

ones of reputed make.

Necessary drawings, data sheets and Technical leaflets on each piece of
material.

Scope of Services
The scope includes but is not limited to the followings;

Fumishing of all erection tools and tackles, testing equipment, implements,
supplies, hardware and transport for timely and efficient execution of the

erection work.

The items of erection work shall be performed with respect to the following
equipment/materials : L

aj Power Cables
b) Cables laid directly buried in ground
c) Contral, instmrhent and special cables

d) Entire ‘cable tray and cable shaft arangements inside Power I-iouse &
other buildings under Main Plant package -as well as outdoor cable
bridges and all associated civil and structural works including foundation

and cable trenches.
e) Supply and Erection of Grounding system.

f) Supply and ereétion of lightning Protection system.
GENERAL REQUIREMENTS .

Codes and Standards

(PCA989.E276EL13.doc) VIIF-2/S4X: 3
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3.01.01 All cable and materials shall be designed, manufactured and tested in
* accordance with the latest applicable indian Standards (1S) and JEC except
where modified and/or supplemented by this specification.

3.01.02 Cable and material conforming to any other standard, which ensures equal or
. better quality, may be accepted. In such case, copies of the English version of

the standard adopted shall be submitted along with the bid.

3.01.03 The electrical installation shall meet the requirements of Indian Electricity
Rules as amended up io date and relevant IS Code of Practice. In addition,
_ other rules and regulations applicable to the work shall be followed.

13.02.00 ‘Erection Schedule -
3.02.01 _ The entire erection work shall be carried dut in a phased manner. A schedule of
~ the work showing the sequence of erection shall be submitted by the tenderer
for this purpose. -
3.02.02 The erection schedule, as approved by the Owner's Engineer shall be strictly

followed by the contractor. If, for any reason beyond the control of the
Contractor, the work is held-up then the Contractor shall bring it to the notice of

the Owner's Engineer without any delay.

4.00.00 DESIGN CRITERIA ~

4.01.00 Grounding System
4.01.01 The main objectives of grounding system are to:

a). Provide safety to personne! from contact of dangerous potential caused
) by ground fault. _

b) Ensure sufficient grounding current for effective relaying.
. ¢} . Stabilize circuit potential with respect to ground.
| 4.01.02 in order to meet the above objectives, ground grid mesh will be provided for the
4 main plant complex. viz. switchyard, transformer yard adjacent to power house

building, power house building and boiler area up to stack, auxiliary buildings
etc. :

All eieci_rical equipment, non current carrying metal parts, structures, building
steel, lightning protection—.system, generatorfiransformes neutrals will be
connected to this station ground grid. : :

The major aspects o be considered for grounding system design are P

below :
4.01.03 Ground Grid Conductor
(PCA889.E276EL13.doc) - V.IIF-2/S1X: 4 '

Qooo.o.oo_ooooooooqo.ooooooooi&o.odo‘oooo

260

<




!Qfoooﬁoosooooccoo.ooodoooooqoo.o.oob

DCPL-KEA03

a)  Ground grid conductor of mild steel rod shall be used.

b) " The minimum conductor section is determined on the basis of groﬁnd |
fault current. This section is then increased by an allowance to account
for the soil corrosion loss of 0.3 mm per year over the design life of 30

years.
_ 401.04 Underground Grid

a)  The ground grid mesh is designed to keep the touch and step voltages
within safe limits as per recommendation of IEEE 80.

b) The ground grid conductors will be buried in earth at a minimum depth
of 1000 mm. The length of ground conductors below earth will be
sufficient to ensure a ground resistance less than one (1) ohm.

¢)  The ground grid conductor will be so laid as to provide short and direct
connection to building steel and major electrical equipment.

d)’ Ground rods shall be provided at the points where system
neutralsflightning protections are connected to the ground grid.

e} Al ground gn‘d conductor connections will be welded type.

f) New ground grid shall-be connected with the existing ground grid -at

_ least at two (2) points. . o
~4.01.05 - Above Ground COnnectlohs
a)  Galvanised steel fiats shall be used for all connections above earth.
b) - Inside building, ground conductors will be run for each floor supported
on building steel and/or cable trays. These ground conductors in tum
* will be connected to the station ground grid through riser (at least two)
coming up along building ¢olumns/cable shafts.
C) Two separate and disﬁ,ni:t ground connections will be provided for each
electrical equipment in complianoe with LE. Rules.
d) All connections above ground will be welded type except connection to
equipment/structures which shall be bolted type. .
4.01.06 Equipment Ground Lead
Equipment ground connections will be sized to cany the available ground fault
current. Considerations shall also be given to mechanical ruggedness of the
connections and to limit the number of sizes.
4.01.07 " The minimum ground conductor sizes for various equiprhent and structures are
. given in Annexure-B.
(PCA.989. E276EL13.doc) - VIIF-2/8-X: 5
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- 4.01.08 Entire erection of grounding work shall be carried out in such a way as to be
capable of withstanding the intended services of carrying full short circuit level
. currents to ground mat without any damage/deformation.

4.02.00 Lightning Protection System
4,02.01 The main purposes of lightning protection system are to:
a) . Provide protection to structures from lightning strokes.
b)  Provide a low resistance-conducting path to lightning discharge. |

4.02.02 Lightning protection shall be provided for Power House building, awiary -
building chimney, cooling tower and other structures.

4.02.03 Lightning protection will also be provided for building/ structures where the
. overall rise factor exceeds 10° as per 15:2309.. :

4,.02.04 For metal structures which are electrically continuous down to the ground level,
no lightning protection is required except adequate grounding connections. -

4.02.05 - System Design

a) . Air termination network with down conductors and earthing electrodes
will be provided on the basis of IS Code of Practice.

b) Horizonta! air termination shali be so laid out that no part of the i'oof will
be more than 8 meters from the nearest conduc_tor. . :

i

) Shielding angte for one vertical air termination shall be 45 degrees. For
more than one rod, shielding angle between the rods shall be takenas - - ——————~

60 Degrees.

d) Down conductors wil run along“the outer surfaces of the building and
shall have a test joint about 1500 mm above ground. ' ;

e) An earth electrode will be provided at the connection point of the down
conductor with the station ground.

f) . Galvanised stee! rods and fiats will be generally used for air termination
and connections. All connections will be welded type.

g) For air terminals of chimney, lead coated copper tﬁbe suitably brazed
with G.S. Band ring shall be provided. :

4.03.00 Cabling System
4.03.01 Erection of cabling work shall be carried out in such a way as to provide a
reliable and assured electric power supply system to ali station auxiliaries.
\ : _
(PCA.989.E276EL13.doc) ) VIIF-2/8X: 6
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Cable routing will be done on unit basis as far as possible.

Cables will generally be laid on cable trays either in concrete trenches or
overhead supported from building steel/structures. Cables shall be run in
concrete trenches in those electrical rooms at ground level, which are without

any spreader room below.

In indoor pumps, mechanical equipment areas overhead cable trays shall
generally be used local concrete trenches shall be used outdoor in transformer
yard adjacent to Power House Row ‘A’ and within switchyard bays for cable

routing.
For inter plant connections, the cables shall be routed through an overhead

cable bridge pipe cum cable bridge. For isolated but long outdoor cable route
with very few cables of 3/4 nos., the cables may be directly buried.

For underground crossing of railways, road etc. additional protection shali be
provided in form of hume pipe or concrete encased rigid steel conduits (duct

bank).

AC. and D.C. circuit will not be run in same cable. Further, separately fused
circuit will run in separate cables. | '

Cables for redundant equipment systemn shall be run in separate trays, as far as
possible. - '
Erection of cabling work shall be executed keeping in view all necessities and

requirements of fire fighting codes for Generating Stations having an adverse
industrial environment. .

Suitable embedded steel inserts shall be provided on wall/fioor/ ceiling surfaces
for welding of cable tray bracket in order to make the cable tray system:
withstand horizontalivertical accelerations due to seismic forces for indoor trays
and also wind load for outdoor trays such as on Boiler platforms in addition to

normal tray cable loadings. - -

All erection work to be carried out under this specification shall conform to the

“notes and details given in Annexure-A to this specification.
SPECIFIC REQUIREMENTS - SUPPLY

Equipment and Material

Equipment and material shall comply with description, rating, type and size as
detailed in this specification, drawings and annexures.

Equipment and materials furnished shall be complete and -operative in all
details. .

' All accessories, fittings, supports, hangers, anchor bolts etc. which form part of
the equipment or which are necessary for safe and satisfactory installation and
operation of the equipment shall be fumished.

(PCA 989 EZ76EL13.doc) C OVAIF2/SHX T
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5.01.04 All pérts shall be made accurately to standard gauges so as to facilitate
replacement and repair. All corresponding parts of similar equipment shall be
interchangeable.
5.02.00 Pre-fabricated Cable Trays _
5.02.01 Cable trays shall be pre-fabricated ladder type sheet steel with hot dip
galvanising furnished in standard length of 2.5 metres.
5.02.02 Cable trays shall be of standard width specified in Annexure-A and drawings.
5.02.03 Cabte trays shall be complete with all necessary hot dip galvanised sheet steel

accessories such as coupler plates, ground continuity connections, nuts, bolts,
washers, hangers, clamps efc. Also horizontalivertical  bends,

AN horizontal/vertical Tee, Reducers, Horizontal cross-pieces, protective covers
shall be supplied along with straight runs in order to take care of cable tray
alignments in different routes.

| 50204 - Al fitings fke horizontallvértiaal eibow, horizontal crosspiece, reducer,
horizontal tee etc. should be prefabricated. -
5.02.05 - Cable trays, fittings & accessories as weil as elbows, reducers, tees, crosses
etc. shall be fabricated out of 14 gauge (2 mm thick) hot rolled mild steel
sheets. : . 7 '
- 5.02.06 Contractor‘shall supply 14 gauge (2 mm thick) perforated type hot rolled mild

steel sheet covers for vertical cable shafts up to a height of 2.5 metres from
fioor level. The perforated covers used for the verticai raceways may be of one
or more pieces along the width of the raceway, depending on the width of the
raceway and shall be bolted to the structural framework of the raceway.

- 5.02.07 The cable trays, fittings and accessories including al bolts, nuts, screws, .
Galvanising ‘shall be uniform, clear, smooth and free from acid spots. Should

have to be regalvanised at Contractor's cost.

The amount of zinc deposited shall not be less than 610 gms per square metre
of surface aréa and in addition the thickness of the zinc deposit at any spot
whatsoever, shall not be less than 75 microns. The Owner reserves the right to
measure the thickness of zinc deposit by Elcometer or any other instrument and
reject any component, which shows thickness of zinc at any location to be less
than 75 microns.

5.02.08 Each 2.5M long section of all types of cable trays & each fittings like elbow,
: tees, crosses eftc. shall be provided with two nos. hot dip galvanised side
coupler plates & associated bolts, nuts and washers on each side. '

5.02.09 The Contractor shall perform all tests necessary to ensure that the material and
: workmanship conform to the relevant standards and that such tests are

(PCA 889.E276EL13.doc) . VIIF-2/8X:8
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adequate to defhonstrate that the equipment will comply with the requirement of

this specification.

The tolerance on dimensions shall be in accordance with appropriate Indian

. Standards. The extent of the tests to be performed by the contractor shall

include but not be Yimited to the following:
Deflection Test -

A 2.5 metre straight section of each type of cable trays shall be simply
supported at the two ends. A uniformly distributed load of 100 Kg per metre will

‘be applied along the length of the tray. The maximum deflection at mid span

shall not exceed 7 mm.

Fclar' other details refer CABLING NOTES AND DETAILS annexed to this
specification. )

Conduits and Accessories

Conduits- shall be of rigid steel, hot-dip galvanised, furnished in standard length
of 5 metres, threaded at both ends. S

Conduits diameter upto and including 25mm size shall be of 16 SWG and
conduits above 25 mm diameter shall be of 14 SWG. Minimum diameter -of
conduits shall be 20 mm. ’ )

Each piece of conduit shall be straight, free from blister and other defects,
intenal surface shall be of smooth finish and covered with capped bushings at
both ends. “

The contractor shall provide and install all rigid steel conduits, mild steel pipes,
flexible conduits rigid PVC pipes etc. complete with accessories such as tees,
bends, adopters, locknuts, pull boxes, conduit plugs, caps etc as required for
the cabling work. S - o

Stee! conduits with interior coating of silicon epoxy ester for ease of wire/cable
pulling shall be seamed by welding and flo-coat metal conduit/hot-dip
galvanised. These shall be supplied in standard length of 5M with minimum wall
thickness as specified in 1S:9537. In chemical handling areas, Battery Room
etc., the exterior surface shall be further coated with chromate and polymer for
better resistance to comosion. Conduits, fittings & accessories shall have ISl
mark. o :

For sizes above 63 mm mild steel pipes with necessary fittings & accessories
shall be provided and installed by the contractor. Pipes shalt be manufactured
by electric welding process. These pipes shall be of heavy duty class as per
IS:1239 and shall have IS! mark Pipes shall be supplied in lengths of
approximately 5 metres. Pipes, fittings & accessories shall be hot dip
galvanised both on'inside and outside. :

(PCASBOE27T6EL13doc) o VAIF2SHX:9
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Flexible conduits shéll comply with 15:3480. They shall be made with bright,

cold-rolled, annealed and electro-galvanised mild steel strips. Flexible conduits
shall be used between embedded conduits/pipes and the motor temminals.
Flexible conduits shall also be used between fixed conduit and any equipment
terminal boxes where vibration is anticipated or equipment that require regular
removal.

* Rigid PVC conduits conforming to 15:4985 shall generally be used for control &

instrumentation cables in some areas where cable trays do not exist and where
the runs are straight ones generally the PVC pipes with special Bell Mouthing
shall be of 110 mm,160 mm & 200 mm outside diameter and shall be suitable

“for working pressure of 6 kg/sq. cm. The length of each pipe shall be 5 to 6

metres. Necessary fittings & accessories as may be required for the installation
shall also be provided.

Junction Boxes

Junction boxes shall be of 16 SWG sheet steel hot-dip galvanised, out-doo}
type, dust vermin and damp proof, generally conforming to IP 55. '

* Junction boxes shall be complete with neoprene gasketed inspection cover,

conduit knock out, terminal blocks and painted with one coat of red oxide primer
and two finishing coats of light grey (shade 631 of IS-5) synthetic enamel paint.

Junction boxes for outdoor use shall be weather proof 1PW-55 and those for
hazardous location shall be flame-proof type. Outdoor junction boxes shall be

epoxy painted.
Junction boxes shall be of two types viz one suitable for control wiring and the
other with terminals for power cable terminations. Junction boxes for power

cable terminations shall have minimum nine (9) nos. of terminals. Size of
terminals shall be suitable to accommodate cables of sizes as required. ‘

The junction boxes shall have the following indelible markings :-
- Circuit nos. on top by white-stenciled paint at site. |

- Circuit_nos. with ferrules (inside) as per approved drawing.

- Dangersign in case of 415 V circuit. |

Junction boxes shall be provided with tow nos (2) earthing terminals complete
with nuts and washers suitable for connection to 8 SWG G.l. wire. ‘

Terminals
Multway terminal blocks of approved type, complete with screws, nuts,

washers and marking strips shall be fumished "for connection of
incoming/outgoing wires. :
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5.09.01

DCPL-K6A03

Each control cable terminal shall be suitable for connection of 2 nos. 25
sq.mm. stranded copper conductors without.any damage to the conductor or
looseness of conductors.

Cable Termination & Jointing Kits

The Bidder shall supply cable termination and jointing kits in requisite quantity
for H.T. Power Cables, L.T. Power, Controi Cables, Instrumentation Cables etc.
along with all accessories & consumables required for making termination and
joints complete. All the materials and components of the termination/joints shall
be suitable and compatible with the type of cables for which the terminals/joints

‘are intended.

The straight through joints of HT. and LT. cables shall be of
Tapex/Paracast/Parawrap type. The end termination kits for H.T. cables shall
be of Raychem/3M/Elastimold type. Cable joint or end terminations on Electrical
equipment shall be suitable for indoor & Outdoor use, as the case may be.

Glands and lugs required for termination of H.T., L.T. and instrumentation
cables shall be supplied by the Contractor in required quantity.

Cable Glands

Cable glands shall be tinned brass gland, double compression type complete
with necessary armour clamp and tapered washer etc. Cable glands shall
match with the sizes of different HT/LT/Control cables. .

Cable Lugs

Cable lugs shall be :suitable for termination of different cross-sections of
H.T.ﬂ..TJConhulllnstmmentation cables and shall be of following types :

i) Aluminium tubular terminal end for solderless cn'mping to aluminium
' conductors.

ii} Copper ‘tubular terminal end for solderless crimping to copper
conductors. :

_ Solderless crimping of terminals shall be done by using corrosion
inhibiting compound. The cable lugs shall suit the type of terminals
provided on the equipment. Lugs for control/instrumentation cables shall
be PVC insulated/sleeved type. i

i)’  Cable lugs for control cable termination shall be insulated. These fugs

shall be pin typefiat typefring type/U type to suit the terminals provided
in the panels.

Consumables and Hardware

The Contractor shall furnish all erection materials, hardware and consumables
required-to complete the instaliation.

(PCA 889 E276EL 13.doc) T VIIF-2SX 11
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15,0002  The materials shallinclude but not be limited to the following -

Consumables  : Welding rods & gas, oil and grease, cleaning fluids,
paints, electrica! tape, soldering materials etc.

Hardware : Bolls, nuts, washers, screws, brackets, supports,
- clamps, hangers, saddies, cleats, sills, shims etc.
$.09.03 Supply of cement, sand, stone etc. required for

the execution of the contract shall be the responsibility of
the Contractor. -

5.10.00 Testing Equipment

} 5.10.01 The major testing equipment that are required to be provided by the Contractor
o are listed below : :

a) Insulation Tests _
i) . Power operated_ Meggar- 1 KV and 10 KV grade
ii) Hand operated Meggar - 1 KV.grade ' |
b) . Hand driven earth Resistance Meggar, range 0-1/3/30 ohms.
| c) High potential testing set - roller mounted type
d) Tong testers of suitable ranges.
e)  Contact resistance measuring set for micro-ohms.

) Torque wrench of various sizes.

g)  Multimeters, test lamp, field telephone with buzzer set, different gauges
efc.

5.10.02 The list of equipment is indicative only. Any other test equipments required will
' be amanged by the Contractor. - '

6.00.00 = METHODS AND WORKMANSHIP

16.01.00 All work shall be installed in a first class, neat workmanlike ma

nner by
mechanics/electricians skilled in the trade involv

6.02.00 ‘ The erection work shall be supervised by oompeteht supervisors holding
relevant supervisory license from the Government. - .

6.03.00

‘6900000000000 0000000000000c0000

Al details on installation shall be electrically and mechanically comect
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6.04.00
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7.02.00

7.02.01
7.02.02
7.02.03

7.02.04

7.02.05

DCPL-K6A03

The installation shall be carried out in such a manner as to preserve access o
other equipment installed. '

INSTALLATION

Installation work shall be camied out in accordance with godd‘ engineering

practices and also as per manufacturer's instructions/ recommendations where
the same are available. :

Equipment shall be installed in a neat workmanlike manner so that it is level,
plumb, square and properly aligned and oriented.

Cable installation work shall mean erection of cable trays/racks, supports,
hangers, junction boxes, conduits, laying of cables either in ground or on trays
inside trenches tunnels/overhead trays in conduits etc. dressing and clamping,
jointing and termination inclusive of supply of necessary jointing/termination
kits, lugs, glands, ferrules, tapes etc. and other accessories, grounding of cable
armour. In case of direct laying in ground, ail excavation work, necessary
back-filling, supply of bricks and protective concrete slabs, removal of excess
earth shall be part of the installation work.

Grounding installation work shall mean erection; jointing/ brazing/welding,
connection and painting, testing of ground conductors including supply of
necessary steelfcopper. -

Lightning protection system installation work shall mean erection, jointing,
welding, connection and painting, testing of air termination network, down
conductors, shielding masts, connection to ground grid, electrodes, risers,
horizontal conductors etc. of lightning protection system,

Cable Trays -

Pre-fabricated cable trays and accessories shall be assembled & erected at
site. Adequate spaces will be provided to facilitate installation of cable system
and to allow routine inspection.and medification after instatlation.

Cable trays either inside ooncrefe,trenches or inside buildings and racks inside
cable shafts shall be aligned and leveled properly. Al tray runs shall be

-installed parallel to the trench/building walls and ficors except otherwise noted

in the approved drawings. =~

As far as practicable, cable trays shall be supported from one side only in order
to facilitate installation and maintenance of cables from the other side.

The cable trays shall be supported in general at a span of exceeding 1.25
metres horizontally and 1.0 metre vertically.

Sufficient spacing.not less than 250 mm shall be provided between trays and
maintained to permit adequate access, for installing and maintaining the cables.

(PCA.989.E276EL13.doc) . VHF2SIX:13
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- 710213
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Complete cable tray support structure after installation shail be inspected/tested
for welding strength, straightness, accuracy, use of proper sizes and
compliance fo drawings.

Complete cable tray and accessory installation work shail be inspectedfested
for proper- alignment, leveling, use of proper accessories, high quality
workmanship etc. :

The Contractor shall remove the RCC/steel trench covers whenever required
and shall again place the same in their positions after the erection work in the

particular area is completed or when further work is not likely to be taken up for
some time. : )

‘Whenever any pibe!conduitlczbfe tray emerges out or enters into a building
care should be taken to ensure that no water enters into the building.

Cable trays in areas subject to excessive coal dust, oil spillage, mechanical
damage or accessible to personal contact shall be provided with raised sheet

metal tray covers, installed on upper tray in horizontal run and front in vertical
run.

Cable traysiracks shall be so arranged that they do not obstruct or impair
clearances of passage way. :

Cable tray/conduit system will be so designed as to accommodate maxirﬁum
pulling tension and minimum bending radius of cable.

Cable tray/conduit system will be constructed to prevent drainage of water into
equipment or building.

" Cable tray/conduit system shall be electrically continuous and grounded.

Different voltagé grade cables will be laid in separate trays when trays are run
in fier formation. Power cables will nommally be on top trays and
control/instrumentation cable on bottom trays. _

Cabile and Conduits

The Contractor shall install, terminate and connect up all cable and conduits as
per drawings and cable schedules. . -

The drawings shall be strictly followed except where obvious interference

occurs.  In such cases, the routing shall be changed as directed and/or
approved by the Engineer. '

Approximate lengths of cable and conduit runs will be shown by the contractor
in the cable schedule for guidance only. Before commencement of work the

Contractor shall take actual measurements and prepare his own cable-cutting
schedule to reduce wastage to a minimum. ' '
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7.03.04 The Contractor shall also maintain and submit when requested, a record of

cable insulation value when drawn from store, after laying, before and after

termination/jointing. .
7.03.05 - Where direct heat radiation exists, heat isolating barriers, shall be adopted for

- cabling system. :

7.03.06 Cabling/wiring in offices, laboratories, control rooms etc. shall be taken through

. concealed G.1. or rigid PVC pipes as directed by the owner's Engineer.

. 7.03.07 At certain places where hazardous fumes/gasses may cause fire to the cables,

cable trenches after instaliation of cables shalf be sand filled.

70400  Conduitand Accessories

7.04.01 Conduit/pipes shall be used only in short lengths in certain areas where
required and/or as directed by the Engineer.

7.04.02 The Conhz-{ctor shall furnish all conduits complete with accessories as required.

7.04.03 Conduits shall be flexible type in general. However, rigid type steel conduit if
required shall also be supplied by the Contractor.

7.04.04 Except for inside an enclosure wherever the cable enters or leaves the conduit,

' the conduit end shali be sealed by suitable sealing compound, having fire
withstand capability. _ _

. 70405  The entire metallic conduit system, when embedded or exposed shall be
electrically continuous and grounded. '

7.04.06 Where it is possible for water or other liquids to enter conduits, sloping of

: conduit runs and drainage of flow points shall be considered.
- 7.04.07 Pull boxes will ‘be installed between termination points where required to
facilitate cable pulling, but at a maximum interval of 30 meters. : :

70408 - - Conduits shall be fimnly fastened within 900 mm of each junction box/pull -
box/cabinetffitting etc. Conduits shall be supported at least every 2000 mm.

70500 Cables : Storage and Handling -

7.05.01 Cable drums shall be stored on hard and well-drained surface so that they may
not sink. In no case shall the drum be stored on the flat, . i.e., with flange
horizontal. : . )

7.05.02 Rolling .of drums shall be avoided as far as practicable, for short distance, the
drums may be rofled provided they are rolled stowly and in proper direction as
marked on the drum. : B

7.05.03 In absence of any indication, the drums may be rolled in the same direction as it
was rolled during taking up the cabie.

(PCA980.E276EL13.doc) VAIF-2/8-1X: 15
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mﬂﬁ&m
. BWEL el
OMPAN AL

‘2"79-
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FORM NO. PEM-6041.0

— SPECIFICATION
. ! NUMBER
QUALITY PLAN  [BTBBERT 5 ATION :
) _|YENDOR - :
SHEET A OF 8 GTION VOLUME 1f{
CCRY, | TR FER’PEW REPERENCE T " ACCEPTARCE | FORMA N MARKS
CHECK | MEMooor [ oy DOCUMENT NORM . | OF RECORD [ '
- ~ CHECK ) o Plwlv
RN Y Y 3 M T R 2N T 0T (KK
.5 [WIRING, GASKET NAMC 1. WIRING LAYOUT MA  © VlSUN.. 100% APPD, DRGS & APPO, DRGS &  [LOG BOOK n . . PVC CHANNELS TO BE
PLATE, COMPONENT ' ' ' ) "L " - ISPEC. . SPEC. . USED :
_ |MouNTING ETC. , : .. : :
. 2. WORKMANSHIP MA . VISUAL 100% . -D0- +D0- 00- B - I -
~1" AND FiNISH . _ ‘ - T A
CORRECTNESS : " : !
oo COMPLETENE&S . . ' .
26 |GALVANISATION [rTEmPorzNG A . frewe, .0 ICONTIN: _ [I8.2620 - I8-2620 acrecoro J2 | |.
K PROCESS : .. - BATH K INDICATOR -, bUOUS
o 2. OURATION OF DP A VisuAL - |.po. MANUFACTURER [MANUFACTURER  |-00- 25 |
N p o ’ : PRACTICE. . [PRAGTCE. | .
o 3. SURPACE MA . lvisuaL 100% -DO- - |FREE FrROM 00 - R LL .
- : auaTy . , : ROUGHNESS, | 1. -
A | ‘_ - RUXSTANETC, | . :
4. GROSB QUANTITY {MA TESTS ODIC [RELEVANT.IS  |ReLevant.is - loo. - PR Y
‘ & AGITATION , _ CRRSIRE :
3 [FINAL mspscnou _ o ,
a1 |compiere JUN(‘TION 1. WORKMANSHIP  IMA - lviguaL 100% BHEL SPEC, BMEL SPEC, INSPN v fag |-
BOX/LCC'S & FINISH, PAINY : | APPO.ORG . |APPD.ORG . . |REPORT I F
+ |MARSHALLING BOXES SHADE/GALY. o 1 RELEVANT.IS  |RELEVANT, IS
: THICKNESS 8 ] R
‘ ADHESION . _ . '
——— (.1 S— A—— m
~BHEL — —
. YR _ ————— — PANY SEAL

24



FORMNO. PEM-8041-0

. "~ [SPECIFICATION
. ] NUMBER 1
: T QUALITY PLAN T v SPECIFICATION
NUMBER P 1 :
1 A [if]
g _ "TREF REMARK
METHOD OF “|GHECK  [DOGUMENT ORM OF RECORD .
GHECK : ; plwlv
5 T 7 ] 8 10 17
f 2, UNIFORMITY MA foHEMTEST  lBe% [mee33  C [isosss wsen o Ly I
OF 2ING : REPORT
_ COATING . .
“13. THICKNESS ﬁm, \s;.commn 00 |amHeL sPeC. GHEL 8PEC, D0 2 v |
OF ZING :
COATING :
4. WIRING LAYOUT [ VISUAL 100% -00- DO- -00- a2 |21 |
5.COMPONENT * [ VISUAL 100% 00 ©0- . [.0 a2 [29 |-
LAYOUTS ) T : o
\ FIXING, ACCESSI-
-. BILITY AND
i - SAPETY
8.COMPONENT . |MA |visuaL 100% APPD. DRG APRD, ORG. 0 a (21 ).
IDENTIFICATION g -
" (MARKING! .
NAME PLATES)
? T.PROPERWIRE' - [maA PULLING SAMPLE | .00 NO LOOSE 00- 2 21 |
TERMINATION S GONNECTIONS,
' TERMINATION
, 0 BE LUGGED
8. DOOR LOGK 100% APPD, DRO NOMISMATCH | .po. w2 |21 |
F.UNCﬂONING
BHEL
BIODERENVENDORS CONMPANY S EAT
) 280
TR -m;.-mm-- . Wi g e "“'n"uurtﬁ“nmﬂ":“:.‘“ e """’"?F"ﬂ""f-f:"_":}.;-"'"'?"v.‘.-‘n': nas niane.
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 FORM NO. PEM-8041.0

§
TTLE . NUMBER
A
' ] m—vmn ' SLURET
/] |1
TAT a AGENCY — TREMARKS
CHECK DOGUMENT - - InorM . OF RECORD | B
. - N . Plwl|v
8 7 3 9 10 K
" [e.OVERALL.. MEASUREMENT [100% APPD, ORG, APPD, ORG, INSPN, w2 (21 |
(DIMENSIONS N REPORT :
10. CONTINUITY CR ' [eLecTRicAL 100% APPD.ORG.,  |APPD, pRa.,, -00- ¥2 f21 |
- 8HEL §PEC., BHEL $PEC,, '
1 | 8RELEVANTIS  [a RELEVANY i3
10, ReveR pory ELECTRICAL  |100% 00 " |-0o- hooe T ag o R-HV-R
o ' : L TEST TO BE DONE

[12.0PeraTION © |gR ELECTRICAL  f100% ~  |.po. 00- 00- - ¥2 21 |- [BEFORE OPERATIONAL TESTS

. INTERLOCKS OPERATION : -
e1c . AND FUNCTION .

' [IN ENERGISED .
. JcoNoITION. ™ . _

13, TEMP RisE cRr ELECTRICAL  |ONE/TYPE/ [umEr spec, BHEL sPeC, -00- 2 21 |
* (IF APPLICABLE) .  lsme- RELEVANT.Ig ELEVANT I$ ,

14, DEGREE OF CR WATERAND  1ONE/ TYPE |-po. - 00 -00- ¥ 12 L' |FLAME/EXPLOSION PROOF
PROTECTIONS [ - OUSY TESTS, [ = A s ‘ TEST, IF SPECIFIED IN
FLAME/* * PLAME, - . BHEL SPEC,

EXPLOSION _ EXPLOSION o
PROOF TESTS -
iF 7¢' POR DZOREE OF PROTESTIONEXPLOSION PROGINEBS i AVALABLE PROM AN INDEPENGENT LAGORATORY FOR IDENTICAL DESIGN {SIZE SHALL BE
© |SMALLER THAN THAT TED mrc).mamuuaﬁmagm 0. . i . .
o JOAYE T ANY SEAL

.




- °pOQOLIS
| SO GESSQENS Y ER RN
Q80D QJ.U. & bl o D
QOSSP Qe S @O S - !

- A ‘ PECFICATION
finy . ! . . i . ’
a . : : ' TITLE NUMBER : _
QUAUTY PLAN_ [6I0DER ) - |JQUACTY PLAN— e SPEGIFICATION
MBER ' EEEIBME N VOLOMETT
- . H [ e g L N Y : " ‘.
S |COMPGNENTIORERRT BN TJCAT, B FOR AGENCY REMARK A
NG, | CHECK METHODOF  |cHEcK DOCUMENT NORM . OF RECORD - o
. [ "[cHECK . AR b Plwly .
. i 3 4 8 _ 8 ] 7 S I 9 _10 11
= ; _ )
1. DIMENSIONAL  [ua MEASUREMENT |5 sampLes ASPER 19537  |AS PER 15,0897 IR 2 |
CONFORMITY PERSZE  [pTiay) PTI&N - -
’ . PER LOT AND OTHER IS .  [aNp OTHER IS .
2FINISH Mi VISUAL 00. -00- .00- +00- 2 |
3. SCREW Mi MEASUREMENT |80, * - |, 00. -00- 2 i
4. BEND TEST MA MECH, 15AMPLE  [.pg. DO .DO- 1
- . OF EACH : :
. SizE
5. COMPRESSION  |jua MECH. TEST  [.00. DC- |-DO- -00- 1
EWLOFZNG. . fux - MEASUREMENT ONE SAMPLE (i5.8745 ISu7 .
‘[coaTiNG . % 00 21
T.UNIFORMITY MA CHEMICAL:  |.po.- 15-2633 5-2633 - -0O- 2.1
OF ZINC : _ . _ .
8. ADHESION MA . IPvoTMAMMER H0- 152829 . .
oy Esia Fvo MAMM 52629 18-2629 00- 2.1
PA A z
SIGNA
AY T
232
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TUSTOMER : . [PROJECT SPEGIFICATION :
' E O g ~|Tme NUMBER : ~
QUALITY PLAN  [BIDDER/ : : QUALITY PLAN SPECIFICATION :
_ VENDOR NUMBER PED-508-00-Q-007/2 TITLE _
-_|SHEET10OF 9 SYSTEM ITEM: AC ELECT. MOTORS 75KW & ABOVE (LV & SECTION VOLUME Il
SL. |COMPONENT/CPERATION [CHARACTERISTIC [CAT. TYPE/ EXTENTOF |REFERENCE  |ACCEPTANCE  |FORMAT AGENCY REMARKS
NO. : ' _|cHECK METHOD OF  |CHECK DOCUMENT  [NORM OF RECORD -
: CHECK P |w |v p
1 __2 L .3 4 5 8 .7 8 9 10 11
1.0 |[RAW MATERIAL & BROUGHT - : .
CONTROL ‘
1.1 |SHEET STEEL, PLATES, 1.SURFACE ~  [MA VISUAL - [100% - FREE FROM LOG BOOK 3| -1-
SECTION, EYEBOLTS CONDITION BLINKS,
- CRACKS, . ! .
WAVINESS
ETC
" |2.DIMENSIONS MA MEASUREMENT ISAMPLE _ [MANFR'S MANFR'S -DO- sl -] -
DRG./SPEC DRG./SPEC :
3.PROOF LOAD  [MA MECH. TEST  [-DO- - -DO- -DO- INSPEC. 3l - -
TEST (EVE REPORT
BOLT) ‘
1.2 |HARDWARES . |1.SURFACE MA VISUAL 100% FREE FROM -DO~ 3| -]-
‘ - |CONDITION - . : CRACKS, UN-
EVENNESS
ETC. ‘
2.PROPERTY | MA VISUAL SAMPLES  |MANFR'S RELEVENT SUPPLIERS 3 | - | 2 |PROPERTY CLASS
-|cLass : ‘ DRGJSPEC ISISPEC. TC & LOG MARKING SHALL BE
BOOK . CHECKED BY THE
VENDOR
1.3 |CASTING 1.SURFACE MA VISUAL 100% FREE FROM LOG BOOK 3| -] -
CONDITION : : CRACKS, .
' . BLOW HOLES -
IS R ETC.
2.CHEM. & MA CHEM & MECH |1/HEAT NO. |MANFR'S RELEVENT SUPPLIER'S 3 | - | 2 |HEATND. SHALL BE
PMY. PROP. TEST DRGJSPEC ] TC VERIFIED
3.DIMENSIDNS MA MEASUREMENT [100% MANUFR'S MANUFR'S LOG BOOK 3| - -
. DRG. DRG. ~
14 |PAINT & VARNISH |1.MAKE, SHADE,  IMA - [VISUAL 100% MANFR'S - MANFR'S’ 10G BOOK 3| -q-
. * [SHELF LIFE & . CONTINUOUS |DRG./SPEC DRG./SPEC
TYPE
BHEL i PARTICULARS ' BIDDER/VENDOR
i NAME -
i SIGNATURE
{ DATE BIDDER'S/VENDORS COMPANY SEAL
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PROJECT

b.;.-;-...‘-.... .
| e .0.00000900000000000000000¢ 0o W

— CUSTOMER SPECIFICATION |
SR . TITLE NUMBER :
i QUALITY PLAN  [BIDDER/ QUALITY PLAN . SPECIFICATION :
VENDOR NUMBER PED-506-00-0-007/2 TITLE! e
_ SHEET20F 0 SYSTEM TTEM. ACELECT MOTGRS 76KW A ABOVE (LV & Mv)_|SECTION VOLUME TN
5. [COMPONENT/OPERATION  |[CHARACTERISTIC [CAT.  |17PEJ [EXTENT OF |REFERENGE  |AGCEPTANCE  |FORMAT AGENCY REMARKS
NO. CHECK METHODOF  |CHECK -  |DOCUMENT  [NORM OF RECORD
CHECK J P |w
1. 2 3 4 § .8 T 8 /9 10 11
1.5 [SHAFT 1. SURFACE MA VISUAL 0% . | FREE FROM .00- 3| - VENDOR'S APPROVAL
(FORGED OR ROLLED) COND. VISUAL ‘ IDENTIFICATION SHALL BE
' _ DEFECTS ‘ * |MAINTAINED
. 2. CHEM. & MA  |CHEM.& 1/HEATNO. |MFG. DRG. RELEVANT SUPPLIER'S 3| -
\PHYSICAL PHYSICAL ORHEAT  [SPEC. 18 TC:
PROPERTIES TESTS TREATMENT ;
: BATCH NO \ ;
3.DIMENSIONS  [MA MEASUREMENT, |100% .DO- MANUFR'S 106G BOOK _ s -
v N ORG. .
4INTERNAL CcR ur .D0- ASTMA88  |MANUFR'S oo s | 2 FOR DIA OF 65 MM &
FLOWS SPEC. ABOVE
' BHEL SPEC. ,
16 |SPACE HEATERS, CONNEC-  |1. MAKE & MA VISUAL -D0- MANUFR'S MANUFRS |00~ 3| -
TORS. TERMINAL BLOCKS, . [RATING |ore. sPEc.  |DRo. SPEC. ]
CABLES, CABLE LUGS,
| CARBON BRUSH TEMP. .
DETECTORS, RTD, BTD'S .
i
' 2. PHYSICAL MA -DO- -DO- - NO BREAKAGE [-00- ' 3| -
COND. s { ON OTHER '
. PHY. DESIGN
3.DIMENSIONS  [MA MEASUREMENT |SAMPLE MANUFR'S MANUFR'S -0o- s | -
(WHEREVER - |DRGJ SPEC. |ORG./SPEC.
APPLICABLE) o ;
4 PERFORMANGE! |MA TEST 100% -DO- -DO- INSP. ' Ly
CALIBRATION . : REPORT
BHEL PARTICULARS _ BIDDER/VENDOR _ ]
NAME _ ]
SIGNATURE T _
DATE '~ [SIDDER 5/VENDORS COMPANY SEAL ,

2%4




CUSTOMER : PROJECT . SPECIFICATION :
. : TITLE . ' NUMBER :
QUALITY PLAN  [BIDDER/, : 3 QUALITY PLAN - —|[SPECIFICATION :
VENDOR * - ° NUMBER PED-506-00-0-007/2 TITLE
SHEET3OF 9 : SYSTEM ITEM: AC ELECT, MOTORS 75KW & ABOVE (LV & Mv) |SECTION VOLUME ill :
SL. |COMPONENT/OPERATION CHARACTERISTIC |CAT. TYPE/ EXTENT OF |REFERENCE |ACCEPTANCE  [FORMAT AGENCY REMARKS
NO. CHECK 1 METHODOF  |CHECK DOCUMENT  [NORM OF RECORD
CHECK fp w v
1 2 3 4 5 6 7 8 - 9 10 1
17 |OTHER INSULATING 1. SURFACE MA VISUAL 0% . |- NO VISUAL INSPT. al - -
MATERIALS LIKE SLEEVES, COND. - DEFECTS REPORT ‘
BINDINGS CORDS, PAPERS, .
PRESS BOARDS ETC.
2. OTHER
CHARACTERISTICS |MA TEST SAMPLE MANUF'S [ManuFs _LOG BOOK al-|2
SPEC. SPEC. AND OR ‘
SUPPLIER'S .
_ _ TC
1B |SHEET STAMPING 1. SURFACE MA VISUAL 100% - NO VISUAL LOG BOOK al--
{PUNGHED) COND. : . DEFECTS
' - ‘ .o (FREE FROM >
BURS)
2.DIMENSIONS MA MEASUREMENT |SAMPLE MANUFR'S MANUFR'S -DO- 3 | - | 2 |FORMVMOTOR INSULA-
INCLUDING BURS ORG.. . |DRG. TION/VARNISH THICKNESS
HEIGHT SHALL BE MORE THAN
THE BURS HEIGHT
-1 . 3. ACCEPTANCE  [MA |ELECT. & MECH |-DO- MANUF'S RELEVANT SUPPLIER'S al -2 . ;
TESTS TESTS SPEC./ 15 TC :
: RELEVANT o f
15 :
18 [CONDUCTORS 1. SURFACE MA VISUAL 100% - . FREE FROM LOG BOOK s3] -]-
FINISH . VISUAL ' .
DEFECTS
2.ELECT. PROP, & \[MA ELECT. & SAMPLES  |RELEVANTIS/ IRELEVANTIS/  [SUPPLIERS azf - |2
MECH. PROP MECH.TEST BS OR BS OR TC A . ‘
OTHER OTHER VENDOR'S ' - .
STANDARDS  |STANDARDS INSPN. . . .
. REPORTS
BHEL [PARTICULARS - BIDDER/VENDOR
“[NAME__
|SIGNATURE A
“|DATE BIDDER'S/VENDORS COMPANY SEAL
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T ) CUSTOMER : PROJECT SPECIFICATION :
Hji . TITLE NUMBER :
/ QUALITY PLAN  [BIDDER/ QUALITY PLAN SPECIFICATION
s ! VENDOR NUMBER PED-508-00-Q-007/2 TITLE
_ SHEET4OF § SYSTEM _ ITEM: AC ELECT, MOTORS T5KW & ABOVE (LY & MV) [SECTION _ VOLUME !
SL. |COMPONENT/OPERATION CHARACTERISTIC |CAT.  |TYPE/ EXTENT OF |REFERENCE  |ACCEPTANGE  |FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK IDOCUMENT - - |NORM OF RECORD
‘ CHECK P (w v
1 2 3 4 5 [ 7 8 9 10 11
3.DIMENSIONS MA MEASUREMENT -DO- DO~ -00- Log Book 3| -1 -
1.10 |BEARINGS 1MAKE 8 TYPE  |MA VISUAL 100% + |MANFR'SDRG. |MANFR'SDRG. [-DO- ' al - |-
2.DIMENSIONS MA MEASUREMENT {SAMPLE BHEL DATA BHELDATA _ |-00- a|l - -
. SHEET SHEET BEARING
. MANUF'S
CATALOGUES |
3.SURFACE MA VISUAL 100% X FREE FROM -DO- 3| - | -
FINISH VISUAL
DEFECTS
1.41 |SLIP RING 1.SURFACE MA VISUAL 100% . -D0- -DO- 3l -1t -
GCOND. g
2. DIMENSIONS MA '\ |MEASUREMENT |SAMPLE MANUF'S MANUF'S -D0- af - -
, . ORG lore
ITEMPWITH |MA ELECT.TEST  |-DO- MANUF'S MANUF'S -DO- 3| - |-
STAND SPEC. SPEC.
CAPACITY '
«HVAR MA .0o- 100% -DO- -Do- -00- 3| -] -
1.12 [OIL SEALS & GASKETS . [{.MATERALOF  [MA VISUAL 100% MANUF'S MANUFS  |-0O- a |l - |-
‘ . GASKET . DRG/SPECS  |DRG. SPECS. .
2.SURFACE MA VISUAL 100% - FREE FROM -DO- 3|l -1~
COND. . VISUAL
DEFECTS
3.DIMENSIONS MA MEASUREMENT |SAMPLE MANUF'S MANUF'S DO- s | -] - .
o DRG DRG
BHEL PARTICULARS BIDDER/VENDOR
|NAME_
|SIGNATURE - ' —
[oATE BIDDER'S/VENDORS COMPANY SEAL
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Teeraih JCUSTOMER : "[PROJECT SPECIFICATION :
nfit | TITLE NUMEBER :_
. QUALITY PLAN  |BIDDER/ QUALITY PLAN SPECIFICATION :
VENDOR NUMBER PED-508-00-Q-007/2 TITLE
SHEET 5 OF 9 ___|SYSTEM ITEM: AC ELECT. MOTORS 75KW & ABOVE {LV & SECTION VOLUME Il
SL. [COMPONENT/OPERATION CHARACTERISTIC |CAT.  [TYPE/ EXTENT OF |REFERENCE ~ |ACCEPTANCE  [FORMAT AGENCY REMARKS
NO. CHECK METHODOF  |CHECK DOCUMENT  [NORM OF RECORD
o CHECK . P lw v
1 2 3 4 5 — 6 T 8 9 10 k|
20 [NPROCESS _
. 21 |STATOR FRAME WELDING 1.WORKMANSHIP  [MA VISUAL 100% -00- GOODFINISH  [LOG BOOK 3] -]-
(IN CASE OF FABRICATED & CLEANNESS
STATOR) '
2DIMENSIONS  [MA MEASUREMENT |-DO- MANUF'S MANUF'S -D0- sl - -
. DRG DRG
22 [MACHINING 1FINISH MA VISUAL 100% -DO- GOOD FINISH  |LOG BOOK 3 -] -
‘[2omEnsioNs  |MA MEASUREMENT |-DO- MANUF’S MANUF'S -DO-. 3al-|-
: : - DRG DRG
3.8HAFT SURFACE |MA PT | -DO- RELEVENT MANUFR'S -00- af -
FLOWS : SPEC/ SPEC./
ASTM-E185  |BHEL SPEC/
23 [PAINTING 1.8URFACE MA VISUAL 100% [MANFR'S BHEL LOG BOOK sl --
PREPARATION SPEC/BHEL ' [SPEC. |
‘ SPEC/ SAME AS
; RELEVANT coL?
STAND
2.PAINT THICKNESS|MA MEASUREMENT |SAMPLE -00- -00- - -DO- 3. -1 2
. |(BOTH PRIMER & BY ELCOMETER
. |FINISH COAT) :
| |3.SHADE MA: VISUAL -Do- -D0- -DO- Log Book ERREE
/ 4.ADHESION MA CROSS -DO- -DO- -DO- Log Book 3l -] -
[t ) CUTTING &
_ TAPE TEST
. | .‘
' |
BHEL ! PARTICULARS BIDDERVENDOR
t NAME :
I SIGNATURE _
’ DATE BIDDER'SVENDORS COMPANY SEAL
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— CUSTOMER - PROJECT SPECTFICATION:
Edicialic
. TITLE NUMBER :
i QUALITY PLAN  [BIDDER/ QUALITY PLAN | SPEGIFICATION :
| VENDOR NUMBER PED-506-00-Q-007/2 TITLE
SHEET 8 OF 8 SYSTEM ITEM: AC ELECT, MOTORS 76KW & ABOVE (LV.& M) SECTION VOLUME IIf
B COWPONENTIOPERATION  [CHARAGTERISTIC |CAT. [TYPE/ EXTENTOF |REFERENGE  JACCEPTANCE _ |FORMAT AGENCY REMARKS
NO. CHECK METHODOF  |CHECK DOCUMENT  |NORM ~ |oF RECORD
CHECK ) P lw |v
1 2 3 a 5 8 7 8 ) 10 11
24 |SHEET STACKING v |1.COMPLETENESS |MA MEASUREMENT [SAMPLE  [MANUFRS  [MANUFR'S Log Book 3| -] -
SPEC. SPEC.
. N
) 2.COMPRESSION  |MA MEASUREMENT [100% -Do- -0o- Log Book 3] - -
’ & TIGHTENING !
3CORELOSS &  |MA ELECTTEST  |-0o- -00- -00- Log Book s | - { 2 |(FORMOTORS OF 2MW
HOTOFOT AND ABOVE)
25 |WINDING 1.COMPLETENESS [CR VISUAL 100% MANUFRS  [MANUFR'S Log Book a| -] -
SPEC./BHEL  |SPEC./BHEL -
’ SPEC. SPEC. .
2CLEANUINESS [cR | |00 -DO- -Do- 00 Log Book sl -] -
SIRHV-R CR ELECT. TEST  |-00- .DO- oo Log Book s |- |-
ARESISTANCE  |CR -00- 00- -00- 00 Log Book s - |2
SINTERTURN  [CR -0o- .00- .00 .00- ‘ILog Book 3|2 -
INSULATION
8.SURGEWITH  [CR 00 .00- -00- -Do- Log Book . a | 2 | 1 |FormvmOTOR
STAND AND ’ ‘\‘ :
TAN. DELTA .
TEST _ .
’ , kK
26 |IMPREGNATION LVISCOSCITY  [MA PHY. TEST AT STARTING |-DO- -0o- Log Book al-]-
2.TEMP. MA PROCESS CONTINUOUS |-D0- -00- Log Book st |-
PRESSURE CHECK | l '
VACCUM
3NO.OFDIPS  |MA 00- -00- -DO- 00- Log Book s | . |.2 |rHREEDIPS TOBE
. GIVEN
BHEL PARTICULARS BIOCERVENDOR )
NAME -
SIGNATURE
DATE STCOEFSNENDORS COMPANYSEAL |
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SPECIFICATION :

CUSTOMER : PROJECT
o TITLE NUMBER :
i . QUALITY PLAN  [BIDDERY GUALTTY PLAN SPECIFICATION
VENDOR - |NUMBER PED-508-00-0-007/2 . TITLE
SHEET 7 OF 9 SYSTEM TTEM: AC ELECT. MOTORS 75KW & ABOVE (LV & MV) [SECTION VOLUME lii
8L JCOMPONENT/OPERATION  |CHARACTERISTIC |[CAT.  [TYPE/ EXTENTOF |REFERENCE  |ACCEPTANCE  [FORMAT AGENCY REMARKS
NO. . CHECK ' METHODOF  |CHECK DOCUMENT  |NORM OF RECORD
CHECK P |w |v
1
1 2 3 4 5 8 7T 8 B 10 11
. 4. DURATION MA  |-DO- po- |00 .DO- logBook - | 3| -} 2
.27 |compLETE STATOR 1.COMPACTNESS MA  |VISUAL 100%  |-DO- -DO- Log Book 3| -1-
ASSEMBLY & CLEANLINESS .
28 |BRAZING/COMPRESSION 1.COMPLETENESS CR |-DO- oo |oo- -D0- Log Book al -] -
JOINT .
2.50UNDNESS CR  |MALLET TEST £O-  {-0O- -DO- Log Book 3| -1]-
& MV TEST
3HY, MA  |ELECT. TEST L0~ |-DO- - -DO- Log Book 3] -]-
29 |COMPLETE ROTOR 1.RESIDUAL CR  |DYN. BALANCE DO- |MFGSPEC/  |MFG.DWG. tog Book 3 | 2 | 1 [VERIFICATION FOR MV
ASSEMBLY UNBALANCE +|iso 1840 - MOTOR ONLY
|2.50UNDNESS ‘ CR [ELECT. " .po-  |MFG.SPEC.  |MFO. SPEC. Log Book s|2]- '
OF DIE . ' [(GROWLER
[CASTING - |TEST)
210 [ASSEMBLY 1.ALIGNMENT MA  |MEAS. -Do- -DO- -DO- Log Book I L
jz.WORKMANSHtP MA  |[visuaL 00 |-DO- -DO- Log Book a3l -1-
3AXIAL PLAY MA  [MEAS. 0O |DO- -DO- Log Book 3| - ]2
4.DIMENSIONS ma  L.DO- DO-  |MFG.DRG/ MFG. DRG/ Log Book al -1
: MFG SPEC. RELEVANT
. )
5.CORRECTNESS, MA  [VISUAL 100%  |MFG SPEC. MFG SPEC. " Log Book a|l-1-
COMPLETENESS RELEVANT RELEVANT
TERMINATIONS/ 1S s
MARKING/
‘ COLOUR CODE
BHEL PARTICULARS BIDDER/VENDOR .
NAME . - —
SIGNATURE :
DATE BIDDER'S/VENDORS GOMPANY SEAL

289




000000000000 0000000000000 920090000000°

T ] - CUSTOMER : PROJECT ' T |SPECIFICATION :
it — : TITLE NUMBER :
L QUALITY PLAN  [BIODER/ . QUALITY BLAN SPECIFICATION :
: VENDOR INUMBER PED-508-00-0-007/2 TITLE _
SHEET 8 OF 9 SYSTEM IITEM: AC ELECT. MOTORS 75KW & ABOVE (LV & MV) [SECTION VOLUME NI __
SL. [COMPONENT/OPERATION CHARACTERISTIC |GAT. TYPE/ _ |EXTENTOF |REFERENCE |ACCEPTANGE  |FORMAT AGENCY REMARKS
NO. |- CHECK METHOD OF  |GHECK DOCUMENT  [NORM - OF RECORD -
- CHECK ‘ P lw |v
1 2 3 4 [ 8 T ] 9 10 11
30 [TESTS _|r.TvPE TESTS MA ELECT.TEST  [V/TYPE/SIZE |IS-328/ IS-325/ TEST 3] 1 |12|NOTE-1
- INCLUDING , BHEL SPEC./  |BHEL SPEC/ REPORT
: SPECIAL DATA SHEET  [DATA SHEET
. TESTS AS PER : :
< IBHEL SPEC.
2.ROUTINE MA - {-DO- 100% .|-00- -00- -Do- 3 {12f12|NOTE-2
- |tesTs NcLUDING . :
_|sPECIAL TEST
* |As PER BHEL
SPEC:
3VIBRATION MA -00- 100% l15-12078 - is12078 |00 , 312 -
4.OVERALL MA  :|MEASUREMENT [100% APPROVED  |ABPROVED [INSPC. 3 |z1] -
DIMENSIONS &VISUAL  ° DRG/DATA DRG/DATA REPORT
AND ORIENTATION SHEET SHEET& -
: _ . . |RELEVANT I8
50EGREEOF _ |MA ELECT. & 1TYPE/ RELEVANT IS [BHELSPEC. . [TC 3] -.|21[TCFROMAN
. PROTECTION MECH. TEST  [SIZE AND DATA . ‘ INDEPENDENT -
il i SHEET , LABORATORY NOTE-3
8.NAMEPLATE MA VISUAL 100% 15325 & 15-326 & |nspe. al21] -
DETAILS. DATASHEET |DATASHEET _|REPORT
7.EXPLOSION {ma EXPLOSION 1TYPE 1s-3682 1S-3682 TC | 3| - [21|n0OTER
FLAME PROOF FLAME PROOF 158238 15-8239 :
NESS (IF TEST 15-8240 15-8240
SPECIFIED) , _
BPAINT SHADE,  [ma VISUAL & {sampLE BHELSPEC.  |BMEL SPEC. TC . 3 | 21| + {sSAMPLING PLAN TO BE
THICKNESS MEASUREMENT & DATA & DATA : DECIDED BY INSPECTION
& FINISH . BY ELKOMETER SHEET SHEET : . . |acENCY
'
BHEL PARTIGULARS BIDDER/VENDOR
NAME
SIGNATURE '
DATE — - . BIDDER S/VENDORS COMPANY SEAL
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CUSTOMER . PROJECT SPECIFICATIO!

TTLE NUMBER :
. " QUALTTY PLAN  [BIDDER/  : QUALITY PLAN SPECIFICATION :
: VENDOR NUMBER PED-508-00-0-007/2 TITLE -
__|SHEETOOF® SYSTEM___ TTEM: AC ELEGT. MOTORS 75KW & ABOVE (LV & SECTION VOLUMEW |
SL. [COMPONENT/OPERATION CHARACTERISTIC |CAT. TYPE/ EXTENT OF |REFERENCE ACCEPTANCE FORMAT JAGENCY REMARKS
NO. CHECK METHODOF  |CHECK -  |DOCUMENT  INORM - |oFrReEcoro
: CHECK ; P o|w |v
: 1 2 3 4 5 ] . 7 - 8 9 10 1

NOTES: ,
1 DEPENDING UPON THE SIZE AND CRITICALLY, WITNESSING BY BHEL SHALL BE DECIDED.

2 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.
THE SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON

. 3 IN CASE TEST CERTIFICATES FOR THESE TESTS ON SIMILAR TYPE, SIZE AND DESIGN OF MOTOR FROM INDEPENDENT LABORATORY ARE AVAILABLE,
THESE TEST MAY NOT BE REPEATED.

4 WHEREVER CUSTOMER IS INVOLVED IN INSPECTION WITH THE CUSTOMERS AGENCY (1) SHALL ‘ ) : ‘
MEAN BHEL AND CUSTOMERS BOTH TOGETHER. : !

BHEL PARTICULARS [BIDDER/VENDOR

NAME
|SIGNATURE -
|GATE BIDDER'S/VENDORS COMPANY SEAL




CUSTOMER :

PROJECT [GPECIFICATION :
TITLE NUMBER :
. QUALITY PLAN [BIDDER/ QUALITY PLAN SPECIFICATION
- VENDOR NUMBER PED-505-00-Q-006/0 TITLE
__ |sHEETiOF2 SYSTEM ITEM AC ELEGT. MOTORS BELOW 75KW (L SECTION VOLUME Jil_
SL. |COMPONENT/OPERATION |CHARACTERISTICS | -'_I'CAT. TYPE - EXTENT OF |REFERENCE ACCEPTANCE FORMAT  |AGENGY REMARKS
NO, CHECK METHOD OF CHECK DOGUMENT NORM OF RECORD .
CHECK Plw]|vV
1 2 3 4 - B ] 7 [ 9 10 11
1.0 {PAINTING 1.5HADE MA - IMIsuAL SAMPLE  |MANUFR'S BHEL SPEC. Logeook |3 [ |-
: : SPEC/BHEL SAME AS
SPEC./RELEVANT |COL.7
STANDARD
2.0 |ASSEMBLY 1.WORKMANSHIP  |MA VISUAL 100% MANUF'S SPEC  |MANUF'S SPEC -DO- s L |-
2.DIMENSIONS MA -DO- -00- MFG. DRG./ MFG. DRGJ -DO- 3 |- |
: MFG. SPEC. MFG. SPEC.
3.CORRECTNESS Lm VISUAL 100% MFG.SPEC/ MFG.SPEC. .DO- 3 |- I
COMPLETENESS RELEVANT IS - RELEVANT IS
TERMINATIONS/
MARKING/COLOUR
CODE
30 |TESTS 1.ROUTINE - MA -DO- 100% 1S-325/ . SAME AS TEST 3 |24 |24 |NOTE-1
TEST INCLUDING BMEL SPEC. coL? REPORT
SPECIAL TEST DATA SHEET
AS PER BHEL
SPEC.
2.0VERALL MA MEASUREMENT [100% APPROVED APPROVED INSPN, 2 |1 [
DIMENSIONS & . & - DRG/DATA DRG/DATA REPORT
ORIENTATION VISUAL SHEET SHEET
: & RELEVANT IS
BHEL _|PARTICULARS BIDDER/VENDOR
[NAME___ )
SIGNATURE :
DATE BIDDER S/VENDORS COMPANY SEAL

242
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CUSTOMER : PROJECT . SPECIFICATION :
tacidad QUALITY PLAN | . : NUMBER :
[} I”I / BIDDER/ —[SPECTFICATION .
" VENDOR NUMBER PED-506-00-Q-008/0 TITLE : —-—
. SHEET20F 2 SYSTEM - : - lITEM AC ELECT. MOTORS BELOW 75KW (LV) SECTION VOLUME I
SL. |COMPONENT/OPERATION |CHARACTERISTICS [CAT.  [TYPE/ ACCEPTANCE FORMAT AGENCY REMARKS .
NO. CHECK - METHOD OF NORM * |OF RECQRD
CHECK . ‘ PlW] V
1 2 3 4 5 8 7 - 8 9 10 1
- |3.NAMEPLATE IMA VISUAL 100% 15-325 & 15-325 & INSPN. a N -
DETAILS DATA SHEET DATA BHEET REPORT
NOTES:

1 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES. THE
SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON '
2 WHERE EVER CUSTOMER IS INVOLVED IN INSPECTION, {1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.
3 FOR EXHAUSTNVENTILATION FAN MOTORS OF RATING UPTO 1.5KW , ONLY ROUTINE TEST CERTIFICATES SHALL. BE FURNISHED FOR SGRUTINY

BIDDER/VENDOR

BHEL

.

BIDDER'S/VENDORS COMPANY SEAL !
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| : RATING (KW/A) | _| Nos. |4, gl . " CABLE
T uwe [E| ] 5I15E[E|E g |
; : MAX, = BOARD .| CONTROL .
LOAD TITLE name | cont. [2l2|&|% ﬁ S|3| 8 [ wocamon | PR | size | oo | S| cooE REMARKS | LOAD No
PLATE |DEMAND | =2 SEEAE EQ CODE §o‘
(MCR) z%ﬁ.b‘ﬂiﬁgﬁ"’ =1
S|lE|la|>|w o R
1 2 3 [a]sfe]7]8]e]10] 14 12 13 14 15 | 16 17 18 19,
ANNEXURE-I}

T o aliaite M—
1. COLUMN 1 TO 12 & 18 SHALL BE PILLED BY THE REQUISITIONER {ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL)

I

NOTES:
2. ABBREVIATIONS  :* VOLTAGE CODE (7):- (se) A=11 KV, B=8.6 KV, Cu3.3 KV, D=418 V, E=240 V (1 PH), F=110V (cc): G=220 V, H=110 V, J=48 V, K=+24V, Les-24 V
: ** FEEDER CODE (8):- UsUNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, SaSUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED)
— JOB NO. 39 ORIGINATING AGENCY PEM (ELECTRICAL)
i LOAD DATA | [PROJECT THLE 2x500 MW TUTICORIN TPP__| NAME DATA FILLED UP ON
nifti (ELECTRICAL) [SYSTEM CHEMICAL DOSING SYSTEM | SIGN. | DATA ENTERED ON
DEPTT./ SECTION ELECTRICAL SHEET10F1 | REV.00 DE'S SIGN. & DATE

294~






