
Dia of wash water inlet main

Eackwash dratn pipe / vatve

Velocity considered

Eackwash drain flow

Eackwash drain pipe / vatve

Air Scouring Line

FIow to itdividual bed

Pipe / Valve size to individual bed

Filtered Water Channel

Flow thrcugh filtered water channet

Velocity consiiered

Cross seclional area channel

Size of chadnel consideted
(w)x(LD)+(FB)

Throat width of parshatt flume

Depth ofwater: Measured in Flume
convergng sectlon
Ref: Parshall Ftuote Data and Useful
intormation from NALCO Water Hand Book
Dimensional Chari for Parshall Flume is

Depth of chanoel consideed

Velocity of waler considered

DN(rnm)

DN(mm)

Nm3/hr

DN(mm)

950.00

0.53

o.4s7

1.0x 0.5
+0.3

150

2200.$

0.54

'1.054

1.O x O.5
+ 0.3

300

20

2154

' 
25A

4800.00

o.71

1.880

1.25 x 1.5
+ o.3

450

2675.O0

0.59

1250

1.0x
1-25 +

0.3

300

10

Therefore, width of channet

Feed channel size considered

W x (LD) + (FB) for 10 n length

SIudge Sump

Sludge flow to Sludge sump

0.70 x
o.40 + 0.3

798.00

33.3

2

0.85

O.85 x
0.75 +

1848.00

77.0

2

1.10 x
1.00 + 0.3

o.97

1.@ x
o.80 +

2247 0A

9316

2Hrs

4032.00

168.0

2Reiention time considered

Pase C - 26 Chl€l Execulile otrcer

Guwahali Mef opolilan Developnrenl A0lhonly

V
2$3



l

I

Depih of su$lp cdi$idered

Area of sump reqlrired

Size orsump provided (L)x 0r!)' (LD) +

ChemicalDosing Systeo

Alum Soluticn Dosing Tank

Design Raw waler llow c.apacity

Alum dosage rat€at peak defiEnd as per

Specifc gravity ofCunr sotution

Aum requir€fier*

VoftJrie of !at* fur a ir norag€ with 5 %

Retention tin€ coli*ier€d

Volume of tar* re*jked for 12 hrs storage

Size oreach atum tank (L) x tW) x (LD) +

Alum Soldidr DGiing pumps

No of pumps 1(Yf) + 1{S}

Capacity of eidt dosing pump required

Capacity of eac*t dosnE pump provided

Head

Alum requiremenl for one monlh {100 %
chemical)

: Alum requifement x 24 x 30

i.e

Conside.ing bulk density of alum

Volume of atum .equired

Storage area r€quired for stac* height of 2

mg/l

kg+lr

Hr

LPH

LPH

kg

Tonne

m.50

3.5

19.00

5.0 x 1.0
x3.5+

0.5

2

950.00

50

1.1

17_5

0.86

12

10.36

2-5 x 2.0
x20+

0.5

2

1500

1500

20

3'4'200

34.2

1.1

31.09

15.55

20.o0

154.00

4

38.50

7.5 x 5.2
x4.0+

0.5

2

2200.o0

50

1.1

110

2_OO

12

24.40

1.0 x 2.5
xz5+

o.5

2

1500

1500

20

79200

79.2

1.1

72.40

36.00

40.00

336.00

84.00

10.0 x 8.5
x1.O +

0.5

2

4800.00

50

1.1

210

4.36

12

52.36

5.0 x 1.0 x
L5 + 0_S

2

1500

1500

20

172800

172.8

1.1

157.09

78.55

80.c0

1AT 2!,

4ii 81 '
8-0x6!-

0.5

2675 01r

50

I l

133 75

2.43

12

29.14

3.5 x 3 a
x2.5+

o_5
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Design raw water ffow capacity

PE dosage rate at peak demand as per NIT

Sp€cillc cravily of pE

PE requifement

Volurne ofiank Ior t hr slorage wilh 0 5 %

Retention time considered

Volume oftank required for 12 hrs storage

Vollme of tank provjded

Size of each PE lank {L) )( {W) r iLD) +
(F8)

PE solution dosing purhp

No of pumps 1{W) + 1{S)

Capacrt) of €cfi dosing pump required

Head

PE requarement per morth

No. of drums each of 200 kgs

Area requirement @ 0.5 m2 per drum

Storage area provided

f13u,9;fr 
o'it oo.ins snr"m (addirional

No of dosing tank

Design filtered water oullet fow

Hypochlor;le dosi.g rale

Chlorine content in hypochlorite solulion

Hypochlorile solution (6%) requkement

Volume of dosing tank required for t hf
slorage

Retenlion lime considered

Volume oflank required tor 12 hrs storage

Volume of tank provided

mg/l

kg/hr

nrs

s50.00

0.3

1.05

0.285

0.054

12

0.651

0.70

1-0 x 1.0
x1.0+

0.5

0.3

1.05

0.66

0.126

'12

1.509

1.60

1.5 x 1.0
x1.O+

0.5

.{800.00

0.3

'1.05

1.44

o.274

'12

3_2S1

3.30

2.0 x 7.5x
1.0 + 0.5

2

100

20

LO37

5.'18

10.37

11_00

2

4000.00

3

6

200.00

o.200

12

2.40

2.40

2675.00

0.3

105

0.8025

0.153

12

1.834

1.90

20 x 7.0
x1-O+

4.5

2

100

20

0.574

2.89

5.78

6.00

.00

LPH

2

100

20

o.245

1.03

2.O5

3.00

2

79',1.67

3

6

39_58

0.040

12

o.4a

0.60

2

100

20

o.475

2.34

4.75

s.00

11.3

mgr

./"

kg/hr

hrs

2

1833.33

3

6

91.67

0.092

12

1.10

1.20

2

2229.17

3

6

11146

0.111

12

1.3.1

1.40

7,7 il
l,/o" ;: tt*ttttt'"
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2

5000

5000

15

10

30

3

3.5x2.5
x1-2+

0.3
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slze oreadfrkilL As per manutacTwer

No of
da]€

sto€ge
No of

Hypochlorite Solution Dosing Fump

No of pumps

Capacity of each dosing pump requrred

Capacily of each dosing pump provided

Head

Provide one no- H9PE tank of 10 clim
Capacity to stor€ hyiochlo.iie solution

No ofdays ofiicr:lte Provided

Provide 2 (1W+ 1S) -nos unloading pumps

each of capaciv 5 fn'/hr @ 15 m h€ad

Chlorinatrlon

Chlorimtion stgetn wi{ be p(ovided

Chlorine Tonner -

Total 30 + I = 3a cibrine lonner may be
purchased wdir lic*ences for handling
hazardous cfifiii4i Every week 8
cylinders have to ba replaced and I will be
on hansit

Filtered water dpr€ge tank over chemical
house is providpd tt supPly servace waler
for chemical sofulioi p€paration, iushing
tloor washing etc.

Size of overhead tank

(L) x (w)x (LD) + (FB)

11.3
(b)

11.4
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TECHI{ICAL SPECIFICATIOT{S FOR ELECTRIC MOTORS, COI{TROLS ETC.

I General

1.1 This specitication cov€rs lhe design, manufaciure, lesting, suppli, erection and commissD,nng
ot the mo{or control syslem, and eleclic molors and olher eleclfigal installations sucn as
lighting, grounding and cabling etc, for lhe water treatment plant and shall be considered as an
integral part of the retevant specificaiion for equipments ofthe treatrnent ptant.

The equipmenls shall be designed, manufactured and tested In,accordance with tat€st Indian
Standard s and code of practice pubtished by the Bureau oi Indian Standard when ever
avaalable.

The Elecirical equipment shatt atso confom to the tatesl L E. Ribs as regards safety, eanmng

1.2 SystemsParticulars

'r'oftage

Fault Level

Maximum ambient temperature

Annual rainfall

Elevation

2. Motors

6000 v

50 tlz + 3%; Phase - 3 PMse 4 wit€

25 MVA at 41 5 Volts.

4soc

3000 mm {Approx.)

Below 10 meters (MaX.)

1.3 Climatic Condition

Cljmatic conditions are lropical, humid and dusly, maximum hurRit8 otten reaches 10O% but
the conditicns of maximum humidity and maximum temperature:do not occur simultan€ously.
The attnosph€re is pollurted as sudt the conddons are cond"|cjue to fungus growth a.d

2.'l Motors of lreatment plant shall be of squkrel c€ge type induction molors capable to operate al a
supply vollage 415 V + 10o/,, 50 Hz + 3oh with ctass .B' insuh{oi horizontat type & shatl

conform tS 325/1970 (R-ll) for use as prime mover to dry water troairn€nt plant pump of various
capacity. Performance curve of Molors are to be furnished.

2.2 Air Ckcuit Breakers / Oil circuit Breakerc are lo be used as per requiremenl for supplying power

to the motor.

2.3. -The motor terminals shallbe suitable for entry ofrequisite number of cables ofarmoured P. P. C

1. fkv grade.
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2.4 Over load (Aknetal type), under voltag€, ov€r qjnent earth fadlt relays are to be p{ovided for

molors ebo/6 50 k w ratirE.

2.5 Motoc sll€ll be provided with local/ remote stari slop push button stalions and lo€* out switches

located near $e motor wh€rever specified.

2.6 Molors shall be capable of starting against full load and accelerale salisfactorily ai a minimum

vollage of85% ofthe rated terminal vollage.

2.7 Locked totor currenl of molors al raied terminal voltag€ shall not exceed 600% of the raled full

load clrlTenl and the safe stalls time of the nrolor shall be less than the conespondrng

acceleralii€ tilne.

2.8 Ihe capacity, spe€d, slarling iorque and olher characterislics of the motors such as axral

thrusts, 6bcelbraiing and stalled time capacities etc. shall be as required for the driven

equip.ne{t Motor for indoor type snall be desiCned for at least 500C tempe.ature over 450C &

for outdod tyt6 this shall be 500C over ambienl 500C.

2.9 All motors strall be provided with ball and / 6 roller bearirEs. Th€ chemical pump Cdve rnotors

shall lEve lib s€aled be,arings. Motors shall be suit€ble for one cold and hno hot starb ;n quic*

2.10 The fdl*ir€ iata fo( tlre molors propos€d to be s'4plied shall be fumish€d at ti|e tme of
submitlirg tfE ierdef :

1. l.aan|e ol the Manufacl,rrer

2. Applioation (i-e. driven equipmer )

3. O./anlity

4. tr,lds Ho6e Po'aer (BHP)

5. Guardnteed inF,ut to motor with pump operating at dLiy point {KW)

6- Tlpe of endosure

7. Class of insulation

8. Voltage (Volts)

L Frequency (Hz)

10. Fhss€s

11. Type cf beadngs

12. Tempehlure rise overan ambient lemperature of4s0c (0C)

13. Tlpe ofstaning

14. Shrting current (max) % offull load

15. Srar$ng torque (max) % tutttoad

PaEeH-2
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16.

17.

18.

19

Accelerating lime

Full load speed

Rated power faclor

Moloreffrciency

3.

a) At fu load b) Al 75% ful loao

20. Confinnation that back to back guarant€e from the manufacturer shafi be furnished.

2.11 Motors shall be subjected lo necessary type and rourine tesLs to prove that lhey ar€ ftee from
eleclrical and mechanicat defecls and estabtish lhal the desjgn and construCjon of the molols
are satisfactory.

2.12 Requisite (but not less than six) copies of certified djmensioned oudine drawings, t€st reports
and iriskuclion books oflhe motor shaltbe submitted by contractdr foi Engin€€r,s approv:t

Starting Equipmenl {Motor Controt Centrel

Tbe design, manufacture and tesling of vadous equipment covered.by this Specjficalion shall
comply witfi frc latest issu€ of Indjan Slanda.d specr.ficaiion-

The incomirE breaker of the [4ain M.C.C. shafi be draw out type of required amperag€ (details
to be subnftled by ltle Tenderer) Ele{rrica$y/Manually operated air.iR.rit breaker. Th€ breaker
shall be provided with CTs and P.T,C_ for rnetering and protection. Th€ proleclion includes over
Ioad, earih fautl under vollage and djf{erential_

The motor starter unit shall be fuity draw out type incorporating in isotbfing srflilch. hjgh ruptL,ring
capaciiy fuse, contaclor type air circuit breaker suitabje for Dired on lin€ auto/mamral,
local/remote startng.

3.4 Where H-R.C. tuses are used, proper Co-ordination to p.event undue lrjFping under sljarting
condttion shall be ensuted.

3.5 The jsolating switch shalt be capable of brea(ing safety the fult toacl cunent ol lhe associated

3.6 The motor conlrol centre shatt be sheet steet cubicles, indoor/outdoor, floor mounling fiee
standing type. ll shall be tolally enctosed. dust tight and version prool. lt sha be of modem
desagn of nearly U-shape having vertical and inclined faces: So that it can be operareo
conveniently by lhe person sitting in a revolving chair in fronl of the M.C.C_

The motor conlroJ centre shall be shee{ steel cubicte, indooa/ouklOor, ffoor mounted tree
standing vertical type. lt shatl be totia y enctosed, dust-tighl and vermin proof.

3.6.J The sheel steel used shall not be tess than 2.0 mm &ick and the si.rface sha be free ftom
dents and hammer marks.

3.6.2 The cubicle shall be of uniform height and deplh throughout its tength and suitabte barriers shatl
be provided between the modules associaled with oulgoing circuits.

3.2
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3.6.3 lt shall be of f,iont type with all switdrcs, push buttons, indicatirE iarnps on the ftont, the rding of
swilcfi frrsbs, bo{rtadors, etc, shall suil the rating of the driven eqLripment and shall be arrar€ed

neatly in difufunt compadrner s.

3.6.4 The frame work ofMCC shallhave the switches, switch fuse unils, siarlers and conlraclor e1c. in

multi-tier comparlments independenl oi back plate.

The compartment shall be so inter locked thal it shall pot be possible to open the door wilh

switch in closed posiljon.

3.6.5 The number oftheirto be provided in such panel shall be determined on lhe lollowing basis:

For motor up to 6 HP 4 Tie|s

For motor ov€r sHP & uplo 50 HP 3 Tiers

i cr mo{or over 50 HP 2 fiers

3.6.6 Th€ M. C. C shall be provided wilh aluminum alloy bus bars suitable for the requked orr.enl
capacity r/ith mechanical streng'th properlies approximaling closely with lhat of copp€r. Th€

bash€r s*Ell be hdlsed in separate c+lamber and shall be suppoded oIl unbreak"ble, non-

hygros@b slipports .!tdy held to the fiame work of the dtamber ard shall be prr€d to
adentitr? valiors dBses.

3.6.7 A cable con@rtnerlt shalt b€ provided for each module for easy lerminalion of all incorrirE and

o{ngoing cables. Adequate sllpports shall be provided for the cables where necessary.

3.6.8 The c€bl€ comparlfiEnt shal{ be provided with cove6 which can be removed for easy access
du.irE cabling.

3.6.9 The M.C.C. sfull be completely factory wired with P.V.C insulaled wire of rninimum 1.5 sq. mm
copper and sflall be fitled with identilication fenules at each end.

3.6.10 The tenrina{o.r sh€ll be of adequate current rating and sizes to suit indlvidual feeder
requaremerits. Suitable cable lugs shall be provided for cable connections.

3.6.11 The Contac_tff cootacl points shall be silver plated and rated to cany the maximum sM ciralit
cunenl wifhout any damage or pininq.

3.6.12 There shall be adequate number of fVO and N/C auxiliary contac{s suitably rated on each
breaker. These contacls shall be operated mechanically frorn the main shaft of the breaker and
shall b€ so located as lo tJe accessible from lhe fronl.

3.6.'13 The auxitiary contacts in he trip circuits shall close before lhe main contact s and shall open
afler f,le ftain (bntads have opened. All other contacls shall close simultaneously with tlrc main

3.6.14 The M-C.C. shailbe supplied complele wilh able bores for the incoming. Cabte €ntry sfultbe at
the bottom of p5nel. Sufficjenl space for entry o{ power and control cables shatt be provided in
motor controtcanters.
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3.6.'15 T'ire M.C.C panels shall be provided wio copp€r grourd bus wt ah.6l|all be securely oodted
across the insid€ base of lhe panels. No solder conne<;tion wi ba e;+led.

3 6.16 Each M.C.C shallbe provided wih a 250 volts, 2SO volts, 250 wgtt tEater complete wi$r switch.
The swiich shall be mounted inside and easily accessible on opding,;e panelftont door.

3.6.17 The [4.C C units shallb€ provid€d with identilicatjon and circui evels, name ptales etc.

3.6.18 One synchronous clock of suitable dimension sha be provided on top the N4.C C. panet.

3.6.19 The N.C.C shalt be provided adcjitionar toops as per detaits. overteaf and atso any omer
"ddilional loops as rnay be consioered n€cessary.

1.

2.

3.

4.

5.

6.

51. No. Equipmenvunil

Flash Mixe.

Cladfier Bddge / Scrap€r

Sludge purnping

Back ash water pumping

Recirculaticn of waste water

Sirblower 1

Chlodnation Eooster 1

Alum solution make up water pumping 1

Rest of the motors 1

Liglrting 2

Provisioh JqtSpare over actual
numberb{ rilotors as per N.t.T.

1

2

2

2

1

1

17.

8.

9.

10

11.

12.

3.7 The molor starters shall be housed in separate compartmenls and lhe various companrnenE
shall be joined together to fo.m a rectangular tree standjng dgid ass;mbU wjth dead front. The
whole assembly along wilh the buses shall be suitably reinforc€d aM braced to withstand atl
mechanical and eleclricat forces resulling from an dead shod cirdtit, Ihey shalt be tropicatised
and provjded with h€alers lor sland by duty.

3.8 All motor staners shall be provided wilh thermat C/C proteclipn. White providing tuse for
pioleclion, co-ordinatbn musl be ensured lo the efecl that thb 415 volts incoming feeder
bredkers oo not rjp before the fuse blows Il consider€d necessEn/ limer retavs stl3tt Ue
included in the scope ofsuppty.

3.9 All feeders and slarters above 5 kw shall be provided wjlh Ammeters wilh cunent transfonnef of
proper raling.
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I

3.10 AJI tests.Sh:t be perfom€d kr accordance with relevant ISS lest codes- and arangements

made foawiti*ssing by the ErEin€er, al the premises of lhe .nanuhdurer.

The Cclffoirff shalt supply 6 (six) copies of certifed lest reporta of lhe factory lesi cer.ied orn

on eaci tteal(er

3.11 The tenderer shall submii a list of spares recommended by the supplier lor lhree yea|s o1

operation o{ lh€ M.C.C. along \,vilh their ilem wise price.

3.'12 The follollving dGwing and type lest reporis in lriplicate shall be submitled along with the tender

for lhe purposes o{ preliminary sludy:

D G€ner€l outline and dimension drawings of lhe molo. conlrcl cent€ gvrng as many

dehiib as possible.

ii) Wiring a-d controldiagram-

jii) Repork of lype test conducled on prototype swilch gear.

iv) lliu$diye and d€scriotive literature.

4. Po$,,er and C.r{rol Cable

4.1 All415 v po.d( cables shall be of i.1 KV grade standard afuiminum condudor, PVC ir6ulated

annotn€d ard lfle contml cabl€s shall be of copper conductor, PVC insulated armorcd, All
po!*er a.d cofifol cables shall be laid neatly in covered masonry cable trenobes, Yvhile selectjng

cable sizes $itable de-rating factor shall be considered- Tenderers shall turnish a list gMng

type, size a.d lenglh ofthe cable proposed to be used.

4.2 Cable use tor derfier power supply shall have at least tlvo spare cores each. Free and of the

spare core€ si*illbe propedy sealed and clamped.

4.3 All cab{es within bujtdings shatl be laid neally on walls or on kays as the case rnay be and shall

t€ readily accessible for inspectron and /or replacemeni.

5. Cufrent Collecror on Circular Clarifier Bridge

5.1 Current cotedd rings shalt be const.ucted fofm phosphor blque (or equal approved materials)
of ample d'os< section and shall be widely spaced to facilitate mainter€nce and obviate
nashover.

The shall be cdtained In brush holders litted with adjuslable springs lor applyinq the correcl
pressure onlhe brushes lhroughoul thek life_

The brus+l gea must be d€signed so lhal no cu.rent is canied by the springs,. The whole brush
assembly sl€{ b€ continuously rated and shall be capable of removal as a unit wilhor,'l
disturbing lhe cdlector dngs.

The cunent colledor rjng assembly shall be pfoperly insula{ed and housed in a dust, vermin,

I

I

l

j

I

I
ll

l

., .l

.!
i{
aj !

LJ
\. I
(, I
-al

r'a

,ti

ct

fiJ
ti"
ai
qt

tr
fi
E
g
a
EI
gl

i;!,

c
ti

,-W9-grhp.r 
ard spl?sh proof enclosure and shall be securely fixed wilh cental pivot lor tumtable as

J;i lppbPl-1dte. Theenclosu.e shall have thorough antj-rust lreatment. The cenlralrotating number
shallhave ballbearing at bolh ends.
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Automatic Cootrot of plant

The system of cor(rol and proteclion for unmanned automa{icalli conqolted ptant shalt be suc*t
lhat the piant is protected agajnsi further damage stroutU any 6ifo if appaotus fail ard s;
be capable, should the eteciricity suppty fait ol .estartjnq cor rJ on resumption ol supptv

Annunci:tor Pan€l

, i An annunciator panet suitable for operation of 230 votts, AC sipply shall be provided in rhe
conlrot room to give an audibte and visuat indicatjon of the follo\4iog condition :

1) Fauttyoperatjon ofalt molors.

2) Low tevelindicatjon of atum solulion sloragetank.

3) Low level indication ofalum dosing tank.

4, High levet ind|cdtron ot dtum cbcing tank.

Permissible maximum,low condition of raw water.

6) System malfunction in flash mixer.

7) Syslem rrlalfundions in dariflodlators.

8) Low p(essure condition in air-vessel tor pneumafic valve operation.

9) Maximum €nd minimum water tevet in flter teed launder.

10) Maximum water levet in fitter wasle chann.{.

11) Chtorine drum change over panel.

12) Failure ofchlorinalo. motive water suppty-

13) Maximum head loss condition jn individual fille€.

14) Malirnum tiquid tevet in studge pump pit.

t The annunciator panel shall be self conlained units with lhe alarm aelays associaled with
particula. windo*s, mounl€d onthe housing behind lhe facia.

Ih€ pan€l shall have push button for Accepl Resel and Test posjtion. The atarm retars shatl
Lre mounled in sealed cases and shall be inteachangeable. There shail be a common alarm for
audible indlcation for all fautt conditaons_

the visual indication shall not be noffnally visjble. The insc.htjdn shill be visible onty when
partic:(rlar facia lamp glor^,s sleadily. The replacement of lamps imd,facia inscrjption shall be
lossible from konl oflhe unit.

The alarm sequence shall be as under:

a, Alarm relay pick up and sealin. Alarm is energized and simultaneousty the particutarfacia
window lighled up.

5)
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b) Operatb{ presses the 'accept'p(ish txrttofl a|arm |s
stoady.

c) OpbrEtbr presses lhe 'Resei' button. The alarm

silenced but lhe facia larrp glows

relays shall reset provided the fuull is
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7.6

7.7

8.

8.1

d) Op€rator presses the Test br,'flon. a[ tamps of the annunciator panel are lighled up
unless a lamp has blown.

The annunciator stulloperale saljsfaclorjly between 80% and 110% of the rated voftage.

The annunciator p3nel shall have provision for 4 (four) Bbnks lo accommodale anv facji, trr

LEVEL COiITROLLERS

Operation of molors and annunciatrr ihrough pres€l t€vets in lanks shall be by m€ans of tevel
felays sensing by immers€d etectrodes_

lLl.uxt ATtoll

Intefr|al lifding shal be provided nr a buitdings of th€ ptanl inctrjding tt€ *eigtr kidg€ cabin.
Ligt{ing si|ai also be provided near att outdoor equipment of ihe plant and for gen€ral oddoor
inspeclion .€{ nit[ (for securig) around each sup€rsrudure unit.

nte wiring fo. tghts, fans, weigh bridg€, ffow rnetering instruments, plugs and power plug points
shall be aanftrat out nearly Ihrough h€vy ga!g€, gatyanised surface conduits with n€cessary
junclion bores.

The intensit/ cf illumination for lighting of diferent sections of &e plant sha be betwe€n 120-
200 lux depeiding on lhe working condition of the related section and shall be propedy co,
ordinate lo keep batanced three phas€ voftage.

Ind(6lrialtlpe ffuorescent tamps with vitreous enameled reflect comptete with chokes, slarters,
etc, of renosried and approved rmnufaclure shall be used in all places of the plant except in
conlrol room, bbo.atory, entrance ball and cfilorination aoom where decorative iuorescenl
fiflings with diftls€rs shat! be used.

In Clarilier Bridg€ deck induslrjal type dispersive reflector, vikeous enameled frnish shall oe

Pag€H-8

9.1

9.2

9.3.

9.4

9.5

S.6 250 wart rnefcury vapour lamps sha be provided at the foltowing ptaces .

Entrance lo dtemical house,

Entrance to chlorine drum room,

Entance 1o Filter Ann€xe building.

Rear enlrance to Filter house.

9.7 A Ihreq pin 5 Amps, righting prug shafi be provided on each switch board for cont.oling rignrs

Chief €xe.L1ive or.rc€r
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'I: CELLING, B(HAUST, CABIN & PEDESTAL FANS

, ' There shall be I Nos. ceiling lans of .l4oomm 
sweep in control room O Nos. in entrance hafi and3 Nos. in laboratory and requisile number of exhaust fans in lalorarory and as specjfid

ersewhere- Cabin fans of 400 mm sweep are Io t€ provided o!€r each conlrol desk of Fitter
Beds provjsion shll b€ kepl also to supply 6 Nos. 600 mm sweepi.nd;sliat lyo" o.On","t t"n".

:1 POWER PLUG

11 1 There shallb€ 6 Nos_ 15 Amps power plug in lh€ fitter house, 2 t{os. in conlrot roorn; 2 Nos. in
pump roorn and4 Nos. in the taboralory in lhe chemicathouse Therc Shallbe of industdaltype.

-i 
GROUNDING STATTON

i; 1 In and arourd the prants a grounding grid, sha be estabrished vrith dnbedded sieer rods. Tl€
steel rod risers shalt be wetded lo fl
extended fo, eafthins of a, ","",,"",:"d;l"T r:::,l;?Ji^T J:il ':Hff:fl:,*
arnended lo dale.

rl CONTRoL SW|TCHES lN THE LABORAToRY

'., r All eleddcally operated insiruments lo be used in the laboratory shall be compl€tely wired wii.l
necessary contd s^litcfles.

1I ELECTRICAL TESNNG EQUTPT'ENT

( i The following etectuicat testing equipment shatt be supplied :

1 No. Mult-rang€ long Tester.

1 No. Avo-rneter

INSPECTION

Al' the electncat €quipmenl and accessories must be of reputed ,hd alproved make and shatl
conform lo relevant I-S. Specitications_ Where LS_ Specmcations aa€ nofavailable relevant B. S.
,l'A.S. Sp€cificaliom will appty. All the installations must be in: ac'cordance with the lndiaft
eleclricity Rules and t.S. Codes of practice of lalest edition.

it shall be the responsibility of the Contractor lo take the approvatof Govemment, tnsp€ctor lor
*lectdcal inslallalion. Allcosts for g€tting the approvalsha be borne bythe Contractor.

AIJ electric motors, Starlers, Switchgears, Distribrnion boards. tsdatiqg Switches, Swilch fuse
Jnits pilJars and olher sjmilar items shalt be labeted as to their fuhctian as specilied in Ct. 1.1

Iti

.t':

r;nd 1.2 in Section I

Chief Executive Officer
Guwahati Melrcpolitan Developmenl Authority
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TECHNICAL SPECTFIGATIOT{S FOR EQUIPMENTS

1

1.1

LAAELS ]

All valves, reduclion gears and othea similar alems shall be labeled as to their tunction. Thc i
letters shall be aggravated on the underside of a beveled colourless transparent plastic leve

nol less than 3m; thick engravinq b€ing filled, a;d the unders de painted and sealed to form a ]
mmplete label having white letterc with background to slandard practices A list ol hbel
designations shall be submitted to ihe Engineer for apprcval before manL'facture- |

All labeis musl be affixed to apparalLls before fina I accepta nce tesls are carried out 
I1.2

2.

2.1

GUARSI.IG OF SHAFTS

All rotaling Eilafrs, couplings, g€ars, flywtleels, b€lt dives, etc.
comply{o thd requirement of lhe Indian Faclories Act.

(l
shall be rully guard€d, ard i I

Guards sf€ll be design€d to provide rezdy acc€ss to bearings, greasing points. the{rnom€ter

oockeis afld tdler cfieck Doinls lo allow routine observations to be made by the oper_ating statr

withoul darE€{ tr th€ need to disniantk any parl of the guard- Hinged doors lel iflto the EJ€rds

with Edqiuale taienings shall be provided wtrcre necessary !o facilita{e actess lo tr€ ch€r-r

por{s.

Guards sfidl e of mild sle€l of €n apprDved gaug€ and be of the fully covercd h type and

seoring arai{€ments for guards shall be of sobGlrntial construciaon.

All nild steelused in lhe producljon of guads shall be hot dipped galvanized and nuts' bolts
and waaters shall be anodized unless otherwise sDecitied.

DrawingE of g'uards etc. shall be slbmitted to the employer for approval before ma.ufadure

GENERAL REQU'TEI.IENT. WORKi4ANSHIP & DESIGN OF PLANT

The piard st€! be new of sound wsrkrnanship and of robust design.

The Gene_d ri€chanical and electrical design of the plant (Water T.eatment Plant, Clear waler
P'rmping Ststibn & UGR) and particulady that of the bearings, contacls and other vlearirE pans
shall be gDl€fiEd by the need for long periods of se.vice without frequent maintemrce and
attention heir|g necessary and wilh adequate corrosion protective measures.

Unless olherwise specilled, all items of plant shall be rated for conlinuous servce at the
specmed dulies underthe prevailing aimospherc and operalional conditions on site.

All componeni parts of the plant shall be manufaclured to a stricl systems of limits and
complete hter dEngeability of similar parts is required.

Allparts srrtied to wear shall be readily accessible-
Prcvision shall be made for laking up wear in all beaings and oih€r w6aring-parts or for easy
replacement ifadjustment is not praclicable. Ball & roller bearings shall be interchangeable all
with similar items from altemative makers. Parts list shall include allernative reference numt€rs

dall greasing and oiling poinls shall be arranged so as to be readily accessablc
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2.2

2.3

3.

3.3

3.4

3.5
3.6

Where necessary,lo acfiieve this, suitabte extension pipes shallbe fttad,



4.

Lubnc€ton gJease points shall compnse hexagon headed nippiqs e&ept where lhe tu&icdixl
requrred rs ot a speoat nature; in such event tney shall b€ fi(ed Wilh []€tat lab€ls to indcde 6le
special lubricant reqlired. Where continual grease or oit fe€ding b rguired tt€ capacity cf, d€
reservoir shall be suffid€nt for nolless than seven dsys coodnudr, agvice.

3.€ Suiiable packeF and/or shims shall be fifted for ease of adiustm€ni and re-alionmefit ol atl
machinery unilsi parlicular attention shallbe given to combine sets.

3.S Where filted bolts, spigols or olher means for precise tocaiion are not employed in the
assembly of lhe plant, localing dowets shall be lifled on comFleiion of erection, lo the
satisfaclion of lhe Engineers.

3.10 All pipes shall be checked for atignmenl and matdring of flanges of connections beforc beng
secured; lhey shalt not be sprung iuto position.

3.11 lf during the defect liability period any moving pa.ts show, in thelopiF&n of the Engines, slgr6
ol undue wear or unsuitabilily fod the purpose for which thdy ata insta ed they shdt be
replaced free of.!si notwithstandino that they may otherwis€ be working in a saljsfactory

4.5

4.3

STEEL STRUCTURAL

All sleel structural shatl conform lo lS ; 22G1962 except for M.S, Ptates over 20 mm thickrEss
which shall confofm lS : 2062 - 1962.

Rails will be c€rbon q nredium manganese steel, conforrning to tatest tRS I.t2 or IRS -T-18
specifl'cations_

For detailing anC consAudion of welded connections all provisbos of lS : 816 (late{} & lS .

823 (lalesl) shall appty

All rivets and bolts are lo be generally of 20 mm or 22 mm dia, except where cdrswise

Where no load is shown in the lrusses, bracings or latriced membe6, minimum 2 Nos. m mm
dia, rivels, bolts ar equivalent welding to be p.ovided. Eolted comections shall be proviJed al
temporary sides and ends where future extensions are indicated:i_

All conneclions are to te n'veled, welded or fitted with high slrengtta friction gnp bolts excepl for
hand rails and cat watkwals which may be bolted (blac* bolts). Unless otherwise s6€d, a
bolts und€rdirect lension are ro be provid€d wilh on€ spring washer.

BOLTS AND NUTS

M- S- bolls and nuts shall conform to lS : 1363, 13e}4 and 1367 (ldtes0. All nuts, bolts and
washers coming in conlacl with water shall be anodbed/galvani{ed Fi process which does not
make the threads uneven. All bolts, nuls and washers comingtin ripntact with any co.rosive
liquid or in conosive al'nosphere shall be made of stainless s:t@li 316 or Nylon depending
upon the nalure ofthe seruice.

CHEQUERED PLATES, ETC.

4.4

5.1

6.1

Chief Be.xlive offic..
cukahali Merropr(a]ygg!g!uduq
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7,

7.1

floor phns fttr ltre layod of the cover plates for floors and platforms so as to indude a
openings, o|.is, elc. aod so as to malch he patlems o{ adjacenl cover plaleg lo lais€ the cover

plate m sijes, so as lo povide slopes in ttl€ floors and pialforms lo drain a,v'ay afiy rqud
falling d! fi4 {oors aid platfonns. ll sud\ c6€s, slopes shall be provided ss shoim h ttlo
drawings or as directed by the Engineer \ecessary gutters at the end\ of plaifa{rns si€{ be
provided lor slopmg floors and plsl'o'ms as shown in the drawirqs or a d'eded by lh'
Engineer. where necessary, kerbs of Bats shall be provided around openings and crrts s0 as lo
prevant 

'iquids 
falling lo- lower floors and platforms.

OPEN TI]REAO TIESH PLATING

i ie Coflractor rhall supply ano in .dll odlla'rised (l_ol o,ppFd dfler 'ao t2l 01) mild step{ open

tnreao mesh floonng al pipe lrencrcs and on the rctal,ng bridge oechinq rncluding all kcrbi'lg

ihe plaling shall be designed lo withstand a maximum trnitormly distfibuied load of 1000

kg/rn2. The plaiing shall b€ divided into panels weighting not more ihan 50 kq. and €ach
complete with nosings all round. Cut ouls shalt be provided and kimnred so thal lhe plaijng

may be removed without- disturbing the machinery.

HAND RAILI}IG

Double rows of 30 mm, dia. G..1. tubular hand railing fixed in C. L Stanchions shallbe Fwrded
on the edge of ltre *alkwaF and platfonns as specified. The stanchions shall be fxed N/ith

mild steel reg bolts wi$ r*\romium plated cap nuts. The stan f ons shall not be less tr€n lmo
rnrn hidt eitparced at a distance not exceeding 2500 rnrn. The hand railing shallbe{o@d tue
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8.

8.1

to ex3d fte and le!€t,C.l.Stiaochions and hand-railing la!€ut shall be of archiiedu.d design
wilh ple*irE appearance.

9. PAtNn € (STEEL STRUCTURES)

L1 | he recommendatons contarned In ls : 1477 "Code. ofPractice for paintinq

The surtace, after preparation, shall be given tlvo coals of red lead primer before painljng.
I2 Surface ffeparation

9.2.1 Paints strallonly be applied to sudace v",trich have been adequalely prepared as defined in this
speciftcdion.

9.2.2 All surfrces to be painted shall be thoroughly cleaned and dried. No painling shall b€ c€nied
out in dailp *eatt|er, or t(/hilst dampness paevails from any cause, or during adverse l€3ther
conditio.rs sjdl as drsiy, windy weath€r or dew. rain and such moist atnosphere prevads

9.2.3 The surface l,o be peined shall be cleaned of all rus{, dirt, loose mil! scale, oil, greasc, or any
olher foreign rnatl€r u,fiic*r might afiect lhe painting. After completion oi lhe pre-deaning, th€
surface shall t€ immediately covered with the primer.

9.2.4 Where the coat of $e primer has been damaged exposing original melal surface, a ftesh
primer c@t slEll be applied afler cleaning

9.3 APPUcAIToil oF PAhfrs oR PRIMER

9.3.1 Priming cdat shall be applied by brushes, under coat and linisl't coat shall be applied by sp-ay
painling or brush- Painting by rags or cioth is not allowed, A.eas adjacent 10 spray paintang
shallhave probclion lrom blown sp.ay.

9.3.2 Before dr€winq the paint from the conlainer it should be well stined and should be siiBed at

Page I '3 Chiei &eculive c'[|cer
Guwaha{i Me{ropoli{an Development AL'thdit/'.1
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9.3.3 In no.case subseqoent coal or coals shall be apptied over anot|€r until the previous coat hasbeen leil for at leasl 24 hours for drying.

9 3 4 Coverage of paints (sq.fiv ritre) shal be govemed by th€ manufaeture/s specification.

9.4 Materiat specifica{ion - prime.and synth€tic Enamelpatit

9.4 I rhe pfjmar rodtsfaflbe ofred teao pnmarun,ess otherwise sp€cifteo.

9.4.2 Synthetic Enamet painl shall be high gtoss atkyd enamet with excellenl fiow and quict dryangp,oped,es orrerjns outsrand,nq exr;oi durabirii u^d", ;"t,_s-;;;;; ;;;iiois. nis painrshoutd be suirable fora[ types of sudaces over iespeave piim-ers and unter coaii,,gs.

Composilions - The materiat sh3 be based on synthetic resins. l shall be free from mlureresrns or modiied natu.at fesins €nd sha be of such a composjlion as tt satrSy tre,FquirpmentoltS 2932

9.4.3 Where contacl with waler is expected, lhe meta ic surface shalt be protected wllh anlicorosive
epoxy parnt as 

'-jtru.led as approvad by Frqrneer

9.5 PreparationofDaints
All painls sharr be lhoroughly afld carcfulry sli.red and mixed before use in accordance with the
manutaclure/s recommendations. Thinners shall only be added to paints as am wien
remmmended by lhe painl manufecturer

9.6 Storage of paints
All the paints shall be stored in Air-tjghl containers; p.ecautlons sha be taken Dy the' Conlraclor againsl any possibl€ fire hazards.

The Contractor will take care to see lhat whenevef the paint cor ainer is opened lne e{tire
quantity of the paint is used for the day's wo* i, ora.i t i"surii trArr""rip""i"i i"'r".d **y

The Contractor sha not be a owed to bring into the sile lhose @Fbjners of oaint $,hidt are
not sealed by lhe paint rnanufucturer or those on which the manufaciurer:s seat is bro(en_

9.7 Extent of painting
Allstarclural steelwork like fiafites, bridge, stirrer, raiting, tadders, plarforms piping suppons
slructures, elc. assolialed wirh the plant sha be painted. pipes, vatves, pumps and Moto6
sna De epoxy coaled as detailed in thjs tenderdocument

9.6 Inspection
Each coat ofpaint shatlbe inspecled and approved before lhe succe€ding coat ls apptied.

lfany defecls are obseNed, the portjon wiltbe repainted by the Conlractor, afi€.,emoving lhe
old Dainl

9.9 Colour Code
This willbe decided by the employer and infomed to lhe Contraetor before starling thejob.

9.'10 System ot painting
Foilowing system shall be foltowed for painting of a[ metal parts and a priming. Over coating
and finishing painls shatt be of well known m;ke. The Conlmcto. shall furnisi the details of
painls to the Engineerfor approvalof paints before commencemant of painting work.

{1,
Chief Exealive otrrcer

Goeahali Mef oppltun Developmenl Autrcdty
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I. SUBSTRAIE :

S)€lem ,/l

{to be foiov€d
unless olt€rwise
specilied)

S,sterns€
(afler a
melallic c<€t

thickness ot

(0.07s ntn)

STRUCTURAL STEEL /CAST IRO}I

Prlmer-coatino Ow.-coatino Finishlno

I

I

I

I

I

I

1

I

l
I
il

Red Lead

(two coats)

50 macrons

Etch Pdmer
(one coal)

25 microns

Approved quality Approved qualiiy

TotalD- F. T. = 150 microns

Drying = 24 hours bebaeen coats.

25 microns

Synlhetic Enamel

(3 coats)

75 microns.

Chiel Execuli!€ Ollic€r

Zinc Chromate

(one coat)

25 microns

Approved qualiiy

Synlhetic Enamel
(t\ivo coat)

50 mi€rons

Total D- F. T= 100 microns

Dryi.rg - Retdr primer lo over-c€ted within 2 hours :

Give 12 hours drying between subsequent coets.

Syslem C

(in case 6f daniag€
to steel v/ork dqdng
transporti{ion
assembly, fuge

SFte.n D

(for parts imrneEed

und€r watef, metal
to be cj€arEd by
shot btast:ng)

Pre-treatrnent

25 microns

Finishang

200 microns

Melal p.etreatment Palcfi prime and finish
solution (one coat). bare metal as pertlE

exsting.

Priming

Approved quality

Primer (one coat) (two coats)

Finishing

App.oved quality pitch epoxy coaling

TotalD. F. T= 225 microns.

Drying = 24 hours between coals

FullCure = 7 da!€.

. ,t
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