1236 MetTioD OoF CONTROL

The common method of control of water trearment plant can be manual, sermiautomaric,
o1 automatic,

The systern to be adopted will depend upon location, capacity, skillecdd man power
avadability, spate parts avaldability etc. The adoption of any particular system also depends
upon the determination of the extent of information required by the operating personnel for
proper operaton of the plant.

12.3.6.1 Manual

"This control involves the use of instruments to read plant variables manually. Adjustment
in the processes when required are raade manually by turning of a valve, pushing a button or
such stimple operation,

12.8.6.2 Sevni Aufomatbiv

This control nvolves the use of instruments to automatically controt a function or SETHS
of functions atter control points are set manually ot button s pushed to inttiate an automatic
S{;}iféuﬁiﬂ{iﬁ (:?{}Q mi}u 13 ?}i,’{}gﬁf&ﬂ’fi'{‘i)t.

12.3.6.3 Automatic

This control nvolves use of nstraments to automatically control and maintain i balance
the process of functions. A close loop system s used with feed back of operation. When
there is change in any process variable, the change s sensed and transmitted to a control
mstrument that adjusts a device to restore the system to balance,

12.4 DESIGN PRINCIPLES AND PRACTICES

There is no "Standard” design for an mstrumentation or control system applied to a water
reatment plant. However, there are certain basic considerations that govern the apphication
of instrumentation and control to water treatment plant design concepts regardiess of plant
capacity, watee quality or man-power factors. Fxamples of these considerations include flow
measurements, rate controller, logs of head control, and level indication, etc.

The various requirements of control system, therefore, are grouped so that requirements
can be selected based on above principles,

125 LEVEL MEASUREMENT

Level measuring units deterroine the amount of material in containers of all types etther
continuously or at intervals, There is no universal method available, due to wide tange of
processes within the container. Therefore, different measuring methods  have been
developed. With the exception of weight measurement, all measuting method determane the
amount of material in the container by measuring the level within the container. The possible
methods may be:




(i) Mechanical measuring methods: THere mechanical devices are employed such as
flaps, membranes, float operated system, use of static pressures etc.

(iy  Physical measuring methods: Hese certam physical chamactenstics are uttlised such

as electrical conductivity of matenial, use of optical ultrasonic beams etc.

12.5.1 ESSENTIAL INSTRUMENTS
The following level measurning mstruments are considered essental:
() Chemical Tanks

Cach chemical tank in the plant should be provided with float operated tvpe local level
indicator except in cases where the line tanks have M.S. cup type agitators rotating in the
horizontal plane which lead to fluctuating solution levels. Float and wire tope should be of
corrosion resistant material. Lhe ndicator should be erther vertical arrow scale type or
horizontal arrow scale type bue the graduations should be of such a size that readng can be

viewed clearly from a distance not less than 2.5 10 3.0 mu
{Ix) Owverhead Tank

Generally all water treatment plants have an overhead tank which caters to the water
requirements for chemical solution preparation and filter backwashing. The overhead tank s
usually at a higher clevation. It is necessary to have a remote indication of the water level in
overhead tank mn the filter house or chemical house or near overhead tank filling pumps in
case the overhead tank s filled by pumps in the treatment plant area. Ia case of a float
operated level mdicator, the floar should be 5.5, 316 or equivalent and coupled to a two wire

transmitter for signal for remote indication.
(¢} Tanks/Sumps

For safety of the purnps against dry running, each tank/sump where draw-off is by
pumping, should be provided with magnetic type or electronic level switch which will be
actuaied by fow level in the tanks. It is advisable to mstal displacer type tank top mounted
magnetic or electronic control switches. It should also be possible to adjust the actuation

level of these switches in field. The auto-stoppmng of respective pumps should be controlled
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through these level switches. Level switch displacer and wire rope should be of 55-316 while

switch assernbly can be housed in Al-alloy enclosure, which should be weatherproot.
(d) Loss Of Head For Filters

For loss of head across filters, a float operated direct reading meter 15 used, The pressure
of water beyond the filter outlet valve and the pressure of water above the sand bed are
directly transmitted to float chambers where two diffevent Hoats correspond o the two
different levels. Separate chain, sprocket and counter weight arrangements on each float
cause the indicator pointer over the engraved dial ro rotate in one case and the dial itself in
case of the second level, The dial and the indicaior pointer move in the same direction and
the difference between two levels in rwo floar tanks 18 obramed directdy from the gange
calibrated accordingly, A more simple system is often used where differential 15 read from a
graduated glass tube manometer.

wiler proves to be corrostve FRP or any other corrosion reststant material can be used for

lfonger trouble free lite,
12.6 FLOW MEASUREMENT

In trearment of water, a distinction s made berween two configurations of measurements

of water quantities.
(z) Open system where flow rate s o function of warter level
(b Close svstem where {low rate is a funcnon of hquud velocity.

Fach svstem has s speatic applications. The first method s used where water can be
transported by gravity, where as the second method s noreally wsed when the flow o under

Pressute.

The flow measurement m open channel wnphes that the system s connected o outside
atr. The water flowing through the channel has an open surface and cross section of channel

ts restricted in order to increase the velocity of the liquid, The acceleration results from the
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conversion of potential energy. The resulting level difference 1 suitable for the measurcment
of flow rates.

Varous systems have been developed using this basic prisciple for measurement of fhow
for many units of water treatment plant. The instruments for this putpose may be of

following types.
(1} Flow rate measurement with float device.
ity Flow rate measprement with bubble ujection.
(1) Flow rate measurement with capacitive measuring systen
fiv)  Flow rate measurement with Heho sounder devices,

Flach system has its own advantages and disadvantages. Therefore, the selection has to be
made on a case to case basis, Generally the types which are quite extensively vsed at various
units of water treatment plant are the float operated ones which comprise of s float operated
flow indicator operating n confunction with Parshall furne which acis as a besic flow
glement. Floar and wire rope materisl should be non-cortésive while mcicator enclosuce
should be weather-proof suitable for outdoor installation. la ease a flow transmeter 15 also
mcorporated in the enclosure for remote ndication of i'?imm‘the:ﬁ the electronic crcurt
should be coated with humidity resistant paat to make @t suitable for high ity

atmosphere, say up 1o 95% REL

The methods incorporating bubble injection and capacitive reasuring sysiem have

mherent disadvantages and hence thew appheation s lumted,

The systemn which is becoming very popular for such an applivation s Licho sounder
device, due to its freedom of movement, lack of wear, easy installation and smuple
transmssion of measurved devices, accuracy and reliabidity. A sensorwhich s mounted above
the channel transmits a sonic or ultrasonic signal which is reflected from the surface of the
waier and returns an echo. The travelling tme of signal is a proportion of the water level,
The measuring amplifier generates a linear curtent which is proportional to the level and

tfranstmts it to a Hnearizer which converts the current mio a signal proporional to flow rate.
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Meters, tecorders, analogue/digital converters eig. can be connected o the outpul of
Hnepnizer. Since the liquid does not come in contact with any parr of the mstiument andd due

0y the absence of any mOVIng parts, such systems may 18 uire less smintenanen.
7 2“:: ¥ ? A o’
1961 FLOW MEBASUREMENT IN CLOSED SYSTEMS

Where fow measurement is in closed systems, rotamerers, tuibiae flow meters, electio

4

magactic fow melers, venturt of ovifice maeters oic., can be used depzading upen the

application. Some of measuring devices i closed systom are:
2. Propeller/tuthine mcier

b, Venturi tube

o Puor nube

d Varable area meters

e, Kennison or parabolic nozzle

£ Flectromagnetic flow meters

g Ultrasonic fow mmetess

() Propelier/Tubrine Meter

These operate on the principle that lquld impinging on the propeller or turbine will
rotate it 2t a speed proportional 1o the flow rate. The mcrer i¢ self contumed and tequites no
auxiliary energy. The meter, howeves, shoutd run Sl at all fimes. The accuracy & genesally ©
2%, Floweves, this meter should not be used with liqund containing solids in suspension,

{b) Veturi Tube

This operates on a principle that 2 flusd flowing through o meter seeton that contalns a
convergence and constriction of known shape and atea will cause a pressuic drop at the
constriction area. The differonce in pressure between dnlet and the throat pressure i
sroportional to the square of the flow. The accuracy is penerally around 0.75% of How rate

The venturt tube rmust run full at all times.
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(o} Pitol Tubes

Prtot tubes operate on the principle where velocity head is converted to static through 2
meter scction that contains a convergence and constriction of known shape and area will
cause a pressure drop at constaction area. The difference between inlet and throat pressure s
proportional to the square of the flow. Piot tube must be calibrated individually. The

4]

accuracy of pitot tubs s around * 1% of actual flow rate. Upstream piping configuration

substantially effect the accuracy of measurernent.
(d) Variable Avea Meter

The area meter or rotameter operates as the pitot tube with float position a functon of
viscous drag that is differential head or pressure. In the variable area meter, the constriction
atea vanes while maintaining an essentially constant pressure drop.

The meter consists of a plummer or float and an upright tapered tube, This plummet is
lifted to a state of equilibrium due to vanous forces acting upward and downward. The
reading scale attached to the twbe is essentially linear because of constant differental

pressure. The accuracy 15 usually & 2% of masitnum scale.
(e) Kennison or Pavabolic Nozzle

This operates on the principle that liquid flow through partially filled and properly graded
pipes when passed through known constriction will produce a hydraulic head ar a specific
area of constriction. This head is essentially directly proportional to flow provided nozele has

free discharge. The accuracy Tor these nozzles is usually + 2%,

(fi Electro Magnetic Flow Meters

‘Lhis meter has an insulating inner finer and operates on the prmciple that any conductor,
be 1t a bar of steel or column of conductive liquid passing through the lines of force of a
fixed magnetic field which  generates an electromotive  force {d-c voltage) directly
proportional to rate at which the conductor s moving through the feld. Hach meter TEQUILes
calibration and twst run full at all Gmes. The system accuracy is T 1% of meter scale for

velocity range of 0.9 1o 9.1 m/s. Below this velocity, the system accuracy may fall to + 2%,




(9) Ultrasonic Flow Meter

This is an obstructiondess flow measuring systern that can be installed in pipelines
catrying liquids. The two interrelated components comprise the ultrasontc flow metering
sysiem and the sensor containing ultrasonic transducers and transmitter package. The

transducer recetves and sends pulses. The pulses are transmitted gamst or along the

direction of fow alternately, The pulse transit tume s expressed in terms of frequencies. The

S

average flurd velocity 1 proportional o the difference between these two frequencies.
12.7 FILTER FLOW CONTROL

During operation of rapid gravity flter, impuritics brought up are deposited i the pores
of filter bed, increasing the tesistance agamst downward water movement. With the other
factors unchanged, 2 drop in filagon mre would occur. A similar drop i filirabon rate
would take place when raw water level above filier bed goes down or the filiered water level
downstream of the bed goes up, while the reverse movement would result in an ncrease of

the rate of fltration. With tegard to effinent quality, however, the fltration rate should be

abrupt increase in filtration rate might cause impurices from the raw water to breakthrough
the filter bed, impaiting effluent quality, while with negative heads 2 sudden reduction in the
rate of filtration might release gas bubbles that bave accumalated n the flter bed. When
these gas bubbles travel upward, holes might be produced in the filter bed, through which
the raw water can pass without proper treatment. A positive control of the rate of filtration

15, thetefore, necessary,

Rate control s obtamed by mserting an additional loss of head in influent line (upstream
control) or effluent line (downstrearn conteol) and acdjusting this loss of head m such a way as
10 keep the supply of raw water or the abstraction of filtered water constant at the desired
value. Since the rapid change in operating- conditions oceur, constant supervision and having
automatic control by mecharical, hydraulic, pneumatical or electrical means becomes

essential,




Cenerally the flow controller & 2 doullde beat equilibrium valve controlled by a fﬁiﬁ_‘.}:«i?

placed in the controller chamber of flter, The How control valve is designed and works on

the poncipie of hvdraulics. The filtered water from the fdter dischagges into an mspection
Bow and then over a wew built in the well of the inspection box wito pare water channel at 2

i

w5 the vate of Sow and this rate sefier s

of o double bear

fvwer tevel The heioht of water over werr ndie
Eed

used for operating the outlet control wvalve which consiats essentially

equilibnum valve controlied by a fout vlaced i the conteol chambes buslt withen snspection

box but ssolated from it In the inspection box a rate sefter, which coneists of a

&

ctical tube, the bottor of which opens mio the conrrol chamber and into whach is fivted

another shding tube, the top of later beng n the formy of ciroular weir,

The height of the cicular weir & so sdiusted that when o v i the fnspection box

Eows at any particular level fwhs s the eae of tlow of fHrate) a portion of water

spitls over the cucular wer into the trumpet prpe and tockies into the control chamber In

the later is provided a small submerge

through which there 5 g contmuons discharge

15 a balance of flaw between the water

of water flowing o the drain and when th
trickling s and our of the coutrol chamber the level of the floar in this chamber remains

constant, the shightest difference o the rate of inflow and outliow will upset thus balance and

laver the level of the float winch will automatically adiuer the opening of the control valve
uatl tus balance s restered. The wunpers pipe can be mised or lowered to give any desized

low and a calibrated scale is provided on the rate settes to set the Slter to operate at required
rate of fitration. This double beat valve s also controlled by 2 second float in the filter. This

foat closes down the control valve when the level of the water drops to about 15 cm above

frltering surface where by preventing the filter being run dry. The controlier is also provided

with an sutomatic slow starting device,

1473 FiLer Frow ConNTROL W ALVE

The peneral arcangement of this type of outlet conteolier with assocmated accessories, is

Hustrated in Fi g, 12.1 and 12.2.
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LEGEND

CV...CONTROL VaLVE
CR..CONTROLLER FLOAT
OG...ORIFICE GEAR
FELFILTER FLOAT
FRG.FLOAT RAISING GEAR
R5..RATE SETTER
BPYLBY PASS VALVE
WL WELIR

L. LEVER
SV SLUICE vAlVE
OR..VALVE OPERATING ROD

HS.. HEAD STOCK
PWCPURE WATER CHANNEL

SECTION. B-B

FIGURE 12.2 : DETAIL OF PILTER CONTROLLER CHAMBER




The filter control valve is of Cl construction with floats of GI, FRP, copper ot any otner

corrosion reststant material,

The other type of controllets such as venturi, etc,, work on pressure ditferental system
which sends a signal to the controller. These differential pressures are reflected directly on
the piston moving at a certain distance depending upon the difference between the pressures
being exerted. The pressure is balanced by counter weights thus regulating the valve opening
and closing. The controllers compare the actal flows with the set flow control points.
According to the difference, the controller closes or opens the component, giving the

discharge (butterfly vatve, diaphragm, syphon).

The declining rate filter, however, does not require such control arrangement. However,
to control the excess flow beyond the design capacity of any filter, a restrictor valve s
introduced at the outlet so that flter 15 not allowed to operate at a filtration rate higher than

assurned design values.

12.8 RATE OF FLOW OF CHEMICALS

For regulating alum flow or polyelectrolyte flow where used, the chemical solution s fed
by gravity from solution tanks to a constant head box generally located near the dosing point.
The constant head box (ilustrated in Fig. 12.3.) 15 fiited with a PVC float operated stamless
steel valve to keep constant level in dosing box. The rate of chemucal flow 15 regulated by a
stainless steel tapered needle valve over a stainless steel onifice in the constant head box. A
scale gives dircetly the rate of flow of chemicals corresponding to opening of tapered needle

valve,

For tegulating lime solution being dosed, generally a V-nonch assembly with adjustable
M.S shutter and a graduated scale is used. Regulated flow of lime selution as observed by
head over V-notch indicated by graduated scale is allowed to flow by adjusting opening of

M.S. shutter while the excess lime solution over flows back to the chernical tanks. (I'ig, 12.4.)
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12.9 PRESSURE MEASUREMENT

Pressure 15 a parameter that is used extensively in testing and monitoring the performance
of various types of pumping equipment, the monitoring of pressure gradients in pressure
conduit and the regulation of pressure within required limits.

"The most common types of pressure gauges are:

(1) Liquid: air and liqued: liquid diaphragm

(2) Bourden tube

(3) Strain guage

{4} Bellows.

The hquid: air disphragm is 2 sensor unit using principle of balancing pressure across a
diaphragm with 2 liquid on the side and air regulated by a nozzle-baffle system on the dry
side. Due to change in liquid pressure the movement of diaphragim is balanced by build up of
ate pressure. Liquid system adopts a liquid nstead of air.

The gauges should have mintmum 100 mm size dial and should have range 1.5 to 2 times
the normal operating pressure. The gauges are generally suitable for pressures up to 2000
meters of water with accuracy of +1% of maximum scale.

In the case of strain gauge, the sensor i used to measure dimensional change within or
on the sutface of a specimen when subjected to mechanical, thermal or combination of both
mputs. The electrical type strain gauge is most frequently used and is based on measurement
of capacitance, inductance or resistance change that is proportional to strain.

The Bellows element is 2 most conventional method of sensing pressure. [t consists of 2
multiconvoluted bellows and its displacement by pressure change drives a mechanical linkage
connected to indicator.

The Bourden tube works on a principle that 2 curved tube with a cross-sectional area that
is not a circle will tend to uncurl as the area tries to become circular when subjected to
pressure changes. The uncurting motion is calibrated 1o provide an indication of PLESSULe.
The pressure range for this type are from 0 to 7 and 0 to 350 kg/cem® with an accuracy of
1% of full scale. This type is suitable where the licuud handled is noncorrosive type while

for corrosive application, diaphragm type is preferable.
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Wherever the pressure gauges are used in conjunction with rectprocating pumps pulsating
'mx"égwnw should be éf':crwp:‘mii‘mﬁ m the pressure gavge. All pressure gauges should have
wternal zeo setting mechanssim and safety blow out mechanism. Pressure AU mistalled n
open should be of wea ahcz proot construction. Each and every pump and aw blower should
have pressure indication as an essential requirement.

12.10 WATER QUALITY

Water quality monitoning 18 essentizl for proper functioning of plant and to ensure
desited quality of treated water. The water quabity monitoring can be achieved in the plant
laboratory by testing samples of vaw and izeated warer at discrete tnrervals, using laboratory
testing equipment. Reference may be made to Chapter 15 for detatls regarding recommended
riviturraarn laboratory tests and equipment.

1241 OPTIONAL INSTRUMENTATION AND CONTROLS

12.31.1 LEVEL

et

{a} Row Water Flow Control by level in clavified/filteved water tank

Where the flow o plant is controlled by the level in danfied /fltered water storage tank, a
Hoat operated electneally or pneurnatically actusted inlet control valve may be used. The flow
control of the inlet valve can be contnuous or discrete using remote manual opetatton. [n
continuous control system, the level transmitrer which transmits the fevel in the rank gives an
wput signal to a Pressure Intemnal Difference (P1D) controller and the controlled output
signial regulates the flow control valve on 2 continuous basis. In a discrete control system
with remote manual operation both the raw water flow to plant and level of water 1n
clarified/ filtered water fank is observed on the control panel and the openmng of the wmlet
control valve adiusted by remote manual inching operation from the control room, The push
buttons, auto circutts, efc, are all mounted on the control panel. The aw water mlet control
valve is also to be provided i both cases with 2 manal override,

Iy Level Annuncigtion aud Auto Conirol Of Pumps

For ease of operation, it 1s advisable to provide high and low level annuncations for ali
the tanks at some centralised rermote location where the control pancl 15 housed. These
alarms can be obiained from level switches simiar to the one described at 12570 o
However, in chemucal preparation tanks only low level annunciation serves its purpose, In
tanks, where the draw-otf of filng s by pumps, ie:zv{*i switches can be wsed for auto
g/stopping of the pumps at high and low fevels. Care should, however, be taken o

)
n

staviin
have sepatate fevel M%/?m,%af:b ﬂ.ﬂ annunciation and for control of pumps,

(¢} Remote Indication amd Ammmeiation of Loss of Head Across Filters

Where the number of 1“;2{335(} gravity filters is large, it 8 sometimes preferable to have
remote indicanon for foss of head across Ghers i mdividual tilter consoles and alarm
annuncation at high loss of head dencting need for backwash, for the filters at some
centralised remore location. Differential pressure type electronic iransmitters mounted o
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field near filters may be used for this purpose with pressure tapping from after the contiol
valves and over sand media respectively,

EFlectronic transmdtters should be suitable for hugh humadity atmosphere upto 95% Ri
and should =ive 420 1n.a. signal. Remote indicator can be analog or digital type with facility
for zeto and span adjustment.

12112 FLow
() Reznote Indication of Raw Water Flow

Raw water flow indication at a remote Jocation may also be provided, This will facilitate
operation of inlet valve as also in data-Jogging, The remote flow indicator may be of analog
or digital type. It 1s also preferable to have an mtergrator to know the cumulatve How to the
plant. This mtegrator should be hand reset type only and the teset facility should be provided

i such a way that accidental resetting of connter is avosded.
() Remote Indication of Rate of Flow Through Filters

Remote mdication of rate of flow of individual filters may also be provided. For the
purpose, oat operated electronic type two wire transmitter with 4-20 m.a. output may serve
the purpose using the filter outlet weir as the basic flow element. A diffecential pressure
reanstmrter with an onfice m the filter cutlet pipeline acting as the basie flow element may
also be used. The remote mdicator can be analog or digiial type. Integrator stmilar 0 one
described in Clause (a) above may also be used to know curnilative flow through the filier.
(c) Wash Waler Flow Indicator

Wash water flow to filters may be measured locally by tastalling a rotameter in the main
wash water header line to fiters. The rotameter 1s usually a metal cased bypass rotameter
with stamnless steel float, stainless steel onfice and carper ting assembly. In cases where
remote mdication of wash water flow to filters 1s desired, a differenual pressure transmitter
ustg a stainless steel onfice n the wash main header as basic flow element, may be used
with a digital or analog remote indicator placed at a convenient location for the operator.

Repeat mndicators of wash water flow may also be instalied m individual filter consoles
where such a system is adopted. However, the same need not be kept "ON' at all times. The
mdicator is to facilitate backwashing and as such may be switched 'ON' for that period only,
{d} Chemical Flow

For regulating flow of chemicals solution, positive displacement metering pumps with
(-100% capacity mechanical stroke adjustment by means of a mucrometer dial screw on the
pump may be used.

The stroke adjustment may be manual/ remote by means of an clectrical stroke
positioner on the control panel.

12.11.3 PRESSURE SWITCH APPLICATIONS

In applications, where 2 ounimuen flud pressure is required mn 2 particular pipeline, a
pressure switch may be incorporated for annunciation as well as auto trp of the connected
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equipment. For exarnple, certain pumps tequiring external water supply for cooling of the
bearing should have 2 pressure switch on cooling water line to pumps.

12114 FILTeER COMNSOLE

Filter consoles for each mdividual filter can be provided when such an operational system
is called for. The filter console table can be of FRP/MS. sheet epoxy pamted framed
structure. All filter controls can be attended to by the operator from the indrvidual hlter
console.

Open/close push buttons for filter inlet, outler, wash water ilet, drain and air mlet valves

provided in the filter console along with their open/close indication. In such an
operational arrangement all filter valves are to be pneumatically or electrically actuated.
Control of air blowers for ait scouring of filters are also incorporated 1 the filter console. If
desited, wash water flow indicator, filter loss of head indicator and filier rate of flow
tndicator can also be tncorpotated in the filter console table.

It 15 also possible to have programmable logic based filtet washing arrangement for the
filters. The programmable controller should have requited number of outputs each to be
programmed independently and for pre-deterrined durations, to be decided at the time of
COMIMESHOTNG,

12115 CrARIFIER DESLUDGING

A programmable logic based clarifier destudging arrangement may be provided to open
the clarifier desludping valves at adjustable predetermined time intervals for an adjustable
predetermined duration. In such a system of operation, the destudging valve will have to be
electrically or pneumatically actuated. In case of pneumatic mode of operation, the solenowd
valve used for the purpose should be of S5.316 or equivalent construction while the solenoid
coil should be epoxy moulded, suitable for outdoor installation. The programmable
controller may be located at a remote location preferably in the central control panel of the
; slant. Posttive indications of valve operation by way of limit switches may also be provided

ear the programmable controller.

12 11.6 WATER (QUALITY

On-line instruments with annunciation for limit values may be provided for quality
monitoring of the water treatment plant, for the foliowing parameters.
() Turbidity

On-line turbidity meters working on the surface scatter principles may be provided for
mdicanon of raw water, clartfied water and Altered warer turbidities. Alarm annunciation can

also be provided m case the turbidity of clanfied water or fltered water 15 outside their
respecttve acceptable values.

(I} pH
On-ine pH sensors with preamplifier and two wire pi transmitters, i necessary, can be

used for remote conttnuous pHl indication. The pH transmitter should be housed i a
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transmitter should be housed n a wewther proot eadlosure.
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202 INSTEUMENT-CUM-CONTROL PANEL

To facihtate plant operaron and monitosing, it 15 advise
mstruiment-cume-control panel. This o sl have
tamps, instruments,  start/ %op or open/cl push buteo :
Lherncal tank agw?mw start/stop factiue and status mdication Jamps nu; *}‘ o fi‘w‘*“?
pael.

s ab 3 :
{j«\.:af'zt,:fz:’*‘ Centre (MUCH moduies winng cao be srandan
of MCC. Simitady, it 18 also adwisable to route all control and if,'}b}%i""‘f“ﬂf’ Aanon f"‘;ﬁ-ﬁim\' through
this paned only lles, i so des
M[f;,f@.

For measons of operators’ safety, ® i

100V, sungle phase, A.C

He o H;‘z}:@f a g

angd

i A

PO - PR " T o 8 e : wda
QiC orrout Wi in vhis control panel uwh s

S AW é}.{;%x'-“;,imff:g@"“ oif ghraweout features

ot

Howewver, push button statios i, ey be taken direcily to

ble to have control voliage not more than

o "
s }':,szig"‘ e Joots with

a1 Y e thick and sa

“Lhe panel front sheet should no b
locking Faciiry should be provided on Back
2400 o and mirnum opeating height sl
12,33 CONCLURIC

T the above ch

eatrnent plarts

53

> Panel he&é;gh{: should i uo case be more than

t ot be tese than 800 ron froos foor level

Canstrarneninao s and

reer discossed. As oz

apter varows methods

I

conteol svsters i watet

should be

1esal gn'i«;iﬁi;f‘f“

4 whide de
nt of about 25 mid fmm’é below, m"nr e and manually of
sved This may include inler Howr ;

o535 of head for f

fing the tyee of mstromentation & conirol vequired. Generally, for a

AL ;3 metrumentation should be
level mdicators for chemsueal = overhesd
gprent for fiteg, O glass tube graduared
: for pumps and blowess, Tor plant having
eaufonatic equipment may | ]

for f
betwesy 28 4

HIanmenny

LRt by

Mowever, valy
than 100 mid, it
control panel o lne quably  measy
measurmg devices may be ot ubtnasonic ¢
Fanks/surops should be provided with

anically ope O
creically opervated svstems waith m

mstruments with 2 remote indication, Flow

aed. For a prary

el i :
advinan Tation

ooor electromagnetic fvpe to have better accuracy.

cmate control for low and hagh level switches.

462




ARG G B s e e AN APPSR RE N SRS B NS - e . et o o i e

i
i
|
i
i
i
i
i
i

CRMTEEAOTE

. } ; b gt et e oy e b
.A'"‘U; v ‘;;é«ﬂ HIVEETMEnRT Ve

g‘hi SR EELCANE tim }E’ LTETR

iy for } DERCIONT Drodey

EREV1 RS

Wity \Ii'” 334 f’}?i,‘?iﬁ%i‘.ﬁ(xﬂ artd

. P )
i FoROTIOY ArS COVnTRo G

i'f"f?ii?'?i’.&ii”‘k.3"3\"5‘\ IR TS QU R A,

al waierworks,

‘m«w refers o the art of handbng ¢

kS

arct mmi ity of water can be pu s{im gl

o warer works refes o }‘;f}aiiéﬁ aricd AL COMPOTE
parts o1 a;%'u: water works such as plants, equipments, valves, machmery i, which are

fsopssisiant, I s an tmportant *«:i“:.wzgiz o

s operation of ¢

reqrured o be attended o by an operator

hi

work, Ulperators have o be tramed properly before they ave entrusted with the task of
onetzuon oL specinie plant, :z;,:k;u:épmaﬁg vabhves, machme ey ot

13,3 COMMON FEATURES OF {A] “M}N ANTY MAINTERNANCE

In the operation and mamtenance of a waree works, there are cortamn comumon feamares 1o
be considered by the authorty u:ntmi%’ ﬁ;{* water works, 'i.‘%:msa: are briefly stated below:




13.3.1 AVATLABILITY OF DETAILED PLANS, DIRAWINGS AND OPERATION AND
MAINTENANCE MANUALS

When a water works 15 taken over for operation and rmaintenance, 1t mst be ensured that
atleast five 1o six sets of the detailed drawings, maps of each of the component of the water
works along with all televant 0 & M Manual are available with the operating authority. One
of the sets may be preserved as a master set in apex office for reference. The other sets may
be distributed to sub-offices in charge of relevant operation activity. All these sets must be
corrected and updated whenever any additions/ alterations/ deletions are done to any of the
structures and equipment.

13.3.2 SCHEDULE OF DalLY OPERATIONS

For each of the activity where operators are emploved, a detailed scheme and schedule of
unit operations should be worked out and a copy of the same should be available with each
operaior. This schedule of unit operations may have to be altered to suit changes in
raw-water quality, hours of availability of power, break-downs and up-set conditions etc.

13.3.3 SCHEDULE OF INSPECTION OF MACHINERY

A regular schedule of tnspection of machinery, equipment their lubsication and servicing
programme must be prepared and circulated. Appropriate supervisory control should be
exetcised to see that these inspections, lubrications and servicing are being regulatly camvied
ot

13.34 Recorps

For each piece of equipment and machinery a record register should be maintained in
which all records of the equipment such as servicing, lubricating, replacement of parts,

operating hours (including curnulative) and other important data is entered.
13.3.5 RECORDS OF QUALITY OF WATER

Complete records of bacteriological and chemical analysis of water from source fo the
consumers tap should be maintained and reviewed. Charts could also be prepared for the
important charactenstics of the water and any changes in these characteristics as compared
to the standards must be taken note of
13.3.6 RECORDS OF KEY ACTIVITIES OF O & M

For planning future augmentations and improvements of a water works in operation, it 18
advisable to maintain cettain key records such as datly and cumulative supply over the years,
number of connections of various sizes given and cumulative number of connections each
maonth, water treated and the supply billed.

13.3.7 STAFF POSITION

Appropriate charts tadicating the standard seaff for each of the unit of operation aind
matntenance and the staff actually in position (by names if possible} shall be maintained at
cach office for review.
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