


| WATER |

}

t
The purest available form is from water vapour iIn
osphere, as rain, snow or produced by melting of ice.

*
L3

. This water on reaching %ground absorbs different
types of gases from atmosphere like nitrogen, oxygen and
to a lesser extent carbon dioxide.

\, i
. Other gasses like ammonia, oxides of nitrogen and
sulphur etc. ,also dissolves during dependi n the

pollution level of the atmospheﬁi

'v? \
. Apart from this, the surfa%travels to various
places and catchﬂmatter, spended soli Lc,
| - B

.




| SOURCES OF WATER |
i

1. Rivers, lakes and reservo"s (surface drainage water)

'Mergroﬁd W?.ter (shallow well, deep well, springs)

3. Rain V\7ater--. é‘

4. Sea water

5. Snow melting
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FRESH WI«T %

® Fresh water available is scarce.

= T

® We, the human beings, are bent pen pollu ing t
resource. — g

rati 15 : [ 1Serve anc



MAIN IMPURITIES IN WATER

}
uspended (Macro size) - Sand, dirt, silt. This contributes
rbidity to raw water.
2. al - Micro size particles(1-100nm)

3. Dissolved form - Alkaline salts and neutral salts, organic
matter, “ .

. Alkaline salts are Inly bicarbonates rarely carbonates
and hydrates alcium, magnesium and sodium.

. Neutral salts are sulphates, ch , hitrate
calcium,




TYPES OF WATER IN THERMAL
POWER PLANT

\ -Cooﬁng water
P % &

 Boiler water Q

{Bh /

e Consumptive Water
L

e
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WATER TREATMENT IN POWER PLANT‘

*

etreatme f raw water

e Fi ater E’r soé,ening & Dlgimt
. .":,, :

e Ultra pure /der water for boiler make
up/steam generati !
v

e Monitoring of steam/ water par o abH.P.
systems !

e Cooling water system.
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PRE-TREATMENT

Pre-treatment takes care of hrganics, suspended matter and
colloidal silica to some extent.

ALUME Cli >

N
Z E‘.\.

RAW
WATER
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U/G
STORAGE
TANK

CLARIFLOCC

GRAVITY
ULATOR FILTER ]
I f
SOFTENING
PLANT




CLARIFLOCCULATOR

i !
Chlorine Lime Flash ‘ Flocculation
Alum Mjxer l

Clarification

ary Clarified
water to
filters




DISINFECTION Beol

N
&

Disinfection is destruction &f Pathogenic bacteria, virus,

germs and other organisms present in water.
‘ an be achieved by
. s chlorine

e Chlorine compounds such as o-chlorites, bleaching
agent and chlori ioxide
L

e (Ozone
e Ultra-Violet radiati
e Hydrogen peroxide

e Heating

e Combination of the above
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| FILTRATION |

\
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Filters are mainly S

1. Pressure Fi
that are op
pressure.

with the pressure of the i

icﬂc‘)cess & does not

ood or concrete containers
nd function at at

2. Gravity filters - closed, rounac

spheric

orming
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GRAVITY SAND FILTER

Gravity Sand Filter

o
N
wate
from i é‘
clarifier — :
For back washing of
5t Jayer the GSF water is
pa through
filter rse
4th layer Wi
3rd layer
2nd layer [: 4 f
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‘ COOLING WATER CHEMISTRY

-
uvoid cale formation

- To contrc?gor sion
e To control m iological growth
- To controlq{accu Condenser




INTRODUCTION

\

emistry is maintained primarily to

D

-- To minimize micro-organism gro
In cooling water system. Il

Y

‘ -
“mg\%ter
CONUrOT

o

-- Corrosion

-- Inhibit scale for

L

in condﬂbe or
h
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| SCALE FORMATION | NTPC

e scale formation can take pI‘ce in condenser of thermal
power plants. This may lead to higher back pressure in

2

denser which In turn lead to loss in condenser vacuum
uses loss qf turbine efficiency resulting in higher

heat rate than designed resumq in direct energy loss.

. e i




TYPES OF COOLING WATER

SYS"{EM

‘ . Once'sﬂerou cooling system
‘)pen CII’ lation cooling system

. Closed‘ey OOIH w ystem




| COOLING WATER TREATMENT |

\

-mmg pla’nt fc's_r make up a;soft water with

chlorination %

e Chemical treatm
control

e Acid dosing with

le inhibition and corrosion

s .
orination



MICROORGANISM FOULING

n

Micro organism growth*'in cooling water system
leads to choking of C.W. pumps strainers and

o

cooling tower fills which reduce effective surface
rea fo.‘; cooling and desired cooling efficiency is not
achieved which leads tmigher c.w.inlet cooling

water temp‘eLat_ure and loss of condenser vacuum.
.

N s

h
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 CHLORINATION: This is the most practiced technique for
cooling water treatment in power plants. Chlorine is a
owerful oxidizing agent and reacts with the nitrogenous

+ H,O (Monochloramine)
e NH, Cl \NH Cl,+ H,0 (Dichlo ine)




CYCLE CHEMISTRY

»For all ferrous feed water system, generation &
transport of corrosion products —
magnetite,haematite and ferric oxide hydrate occurs
to :

eCoOrrosion '
“ .-'.

eand,flow accelera_t_eacorrosion
of low & high'press
tubing & piping,

heaters,de-aerator,eco inlet
d water piping &drain Iine§

(D -
e Corrosion products generated f u d the posit
iNn various areas and act as |n|tlawyws for Iure

mechanisms.
"Cﬁﬁ'ea”'”Q#

-f\nd are often remove



FEED WATER TREATMENT
v

w

AVT (R):
' onia + a reducing agent
. ould be in the range: -300 to -350 mV,necessary to

protect mixed metallurgy systems.

e AVT (O): ‘--\,3 :
e Reducing age'ntq rla*en eliminated. ORP will be positive.

(@>

The basis of either AVT treatment Z
-Common alkalizing.agent is Ammonia. =
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*AVT(R): oxygen level at CEP discharge is low enough (<10 ppb),
minimum air ingress that a reducing agent could be added to
produce reducing environment with ORP <OmV.

-Oxide layer of magnetite (Fe;O,) will be formed on all ferrous

' ces throughout the feed water systems.
lon of Fe;O, depends on ORP.

eMore reducing is the feed water,greater is the dissolution,and

higher is the conc. of corrosion products at eco inlet.

- 1

*AVT(O): Eliminating tha.%ducing agent minimizes corrosion

product generation.
a |

liminated OR ease to positive
: *d' iron levels reduc

eoxygen level at CEP discharge is I(ﬁh
minimum air ingress.

eAs reducing agent i
values i.e. in the oxidi

Mls_no change in feed water oxygen level. \ -



FEED WATER LIMIT FOR

lma?tﬂi#
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ALL FERROUS SYSTEM.
Parameter AVT(O) AVT(R)
‘ pH 9.2-9.6 9.2-9.6
ACC <0.2 <0.2
Fe (ppb) <2 (<1) <2
Cu (ppb) <2 <2
Oxygen Feed (ppb) <10 | <5
Oxygen CEP (ppb) <10 - <10
Reducing agent No Yes
ORP(mV) Not needed -300 to -350
. =
- ~ - |



CONVERSION OF ALL FERROUS FEED
WATER CHEMISTRY TO AVT (O).

W

——

e Perform baseline monitoring: feed water parameters-ACC,
pH, chloride, DO, Steam parameters-ACC, Na, Chloride and
silica

*Minimize air in—Ieakagehso that DO is<10 ppb at CEP
discharge.

/ o
e Stop hydrazine addition at once o‘i{@ps.
* Maintain feed water pH using Ammenia

‘ e Monitor feed water térs—ACC, pH, chloride, Iron‘DO, l

copper with AVT (O)
N o




WATER STEAM CYCLE (THERMAL
PROJECT)

AMMONIA
DOSING

HYDRAZINE
DOSING

|7

l

‘D.M.WATER |—'“—'> CONDENSER ‘ ‘ D/A ‘

>

"MI." |

‘ TURBINE |‘7‘ STEAM‘_I‘—l BOILER
I

T
— [ 7.s.p.DOSING |

“

:

-



| WATER STEAM CYCLE (GAS PROJECT) |

|Lr.DosING |

wD.M_WATER |_.ﬂ_| conpenser [+ o |

LP STEAM LPBOILER |« @

H.P. bosmcs |

N

—(—




WATER/STEAM CHEMISTRY

PARAMETERS TO BE MON ITO‘ED
= pH - o 1

Dissolved Ox
— Sodium
— Copper e
— lron

— Carbon dioxide
— Chloride
ard
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SUPER CRITICAL BOILER:
CRITICAL PARAMETERS

'WITICAL BOILER OERATE AT PRESSURE >203 Kg/cm?
AN

ERATURE IS >600 deg.C
THEREFORE THE CONSTRUCTION OF HAVE HIGH

MECHANICAL STRENGTH AND LOW CREEP.

\_j

« AT SUPER CRITICAL CONDITION MEDIUM IS JUST A
HOMOGENEOUS FLUID RATHE WATER OR STEAM.

THEREFORE USUALLY SUPERCR BOILER" ARE OF ONCE
THROUGH TYPE.

e sl



ROLE OF CHEMISTRY IN POWER
PLANT

lNmmistry is important to

e achieve higher operation effici'e_ri'cy,
e Minimize corrosion & scale formation problems and
e to reduce plant do

High water quality standards are t
view of upcoming super critical

a Qntalnemjlarly in




TER CONSERV?
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TION
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e WASTE WATER FROM A THERMAL
POWER PLANT




WATER BALANCE (for 4 Units) | |Wree

(all in M3/hr)

Evap. & Unaccounted loss 1665

n Gas
. Plant
Raw Water

3040 > DADRI »1036
\ jH ERMAL Colony
Fire Water % ___, Drinking
350

l HlEL\‘r 34qu rs)
.‘ E&F*anf Z'é’vfége

S (3.5Hrs) 30 (18Hrs)
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TREATMENT OF WASTEWATER
CASE-11 : RECYCLE THROUGH MEMBRANE TECHNOLOGY

CT Blow-down

Service waste wate

Oily waste water-
post treatment

- CMB Backwash Clarifier

water Recycle

CT é{e'

To Boiler, ~
Feed :




ADVANTAGES OF REVERSE OSMOSIS

S.NO. |REVERSE OSMOSIS DM PLANT
Continuous operation. No need for 1 or 2 regeneration
regeneration reqd. Everyday

2 No need for bulk storage of.acid/alkali | Bulk storage required

3 No effluent treatment required Effluent treatment

LN P required

4 Operating ~cost mainly  power, | Operating cost mainly
cartridge  filter replacement d | power, cost of
membrane replacement t“ cherwals & cost of
(Low operating cost except_post of | resin
membrane) ~ill (Higher operating cost)

‘ 5 Excellent sﬂw ¥ Good silic

N o




Expected Reduction of Effluents &
makeup water for a 1200 MW station

-

Make- up Consumptive Effluents
water water water
\ Im/Hr) (cum/Hr) (cum/Hr)
Conventional ' 79925 4030 5895
Improved Scheme 6075 2045
Zero Discharge 4031 % ZERO

practically

TR




NT P
A/C COMPRESSOR COOLING Filter
| House Make Up
BOOD v v
] Softening
- lant
RESERVOI seilling P
- pit cW \
System
B/W sump
i .. Regeneratiop waste
N\
Effluent pit ,4’
1 EDP
. I : PUMP
Water< DM plant \"r lBIow down HOUSE
"ll-._._.. 3 |

‘ F.(.)r Horticulture&
{ ‘ ?’ - Gardening., AHP, CHP
nlsﬂ NG SYSTEM

N e




TREATMENT

' i SEWAGE

Y cW
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WATER REQUIREMENT AT DIFFERENT
COC

C EVOPORATION DRIET BLOW TOTAL

LOSS LOSS DOWN MAKE UP
; REQD REQD
N MZ/HR M3/HR
o PrEEE 3700

925 (_ 2775
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CONSERVATION OF WASTE NTFC

oA

Operate CW system atEtC of 7.0 to 8.0 by using
side stream softeners thereby conserving water
e to reduced system blow down.

Io* i.,e RO (Reverse
on ith Mixed bed ion

Adopting
Osmosis)
exchanger.
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