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B R P s UZING ELECTRICAL ENERGY

i i, Load Factor i [
teat recovery, Pit Head G rimprovernent, Off Peak Loads- Use af Exkast tean

II'IiTIa'l I:l:lil A rll.IEIlla"tinl-ll DIPS-EI l:'|:||'|l:l Lap 5 'J'p'.:-cﬂp! I
and Efficiency, Capitatization of Losses, U::::;‘ ::’::Fl':"'m“ of Private Plant and Public Supghy- I
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** Power factor improvement :-

The low power f:

wer factor ' .

inductive and, 1l actor is mainly due to the fact that most of the power loads are
» thereiore, take lagging currents, In order for P =

Improveme . : awer Factor
nt Methods, some device taking leading power should be connected in

parallel with th - |
e load. One of such devices can be a capacitor. The ca pacitor draws a

I il.] CUIme F 1 I 1 I I } L

r |
o ——
wE , x
I | I ! '.
J : .
R L AT+ :
E=¥ [
L | i
. 4
D (i)
Fip. .3

| The capacitor C is connected in parallel with the load. The capacitor draws current
[, which leads the supply voltage by 00", The resulting line current 1' is the phasor |
aum of I and I and its angle of lag is @, as shown in the phasor diagram of Fig. 6.3, |
(iii}. It is clear that @ < less than @, so that cos @; 15 greater than cos @,. Hence, |
the power factor of the load is improved.

2 Power Factor Improvement Methods (or) Equipment: |

EEry £, K |
Normally, the power factor of the whole load on a large generating station 15 In 1|LlE“
region of 0.8 to 0-9. However, sometimes it i3 [ower and in such cases 1t 15 generd Iy |
desirable to take special steps L0 10 IMProve power facie |

This can be achieved by the following equipment : |

1. Static capacitors. |
2. Synchronous condenser. |
3 Phase advancers. |

BZ:ElL ETOZ/TLITT™
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| 1.5tatic c;ap:arirur-. ]'h!: E:;ﬂ

a-:-rallfi' with the equLp e capum[m-]. i

p wn 8% sLatl = d s ﬂ':‘lﬂ'l:'[.:'ﬁt‘- . ur

o laaging react! capacitors ci
tors are invariaol)

fhe power _
siar awn in !
| e e ¢ jn factories

| Factor _[rrlp?'l.'l"'l-'ﬂ:'”c'"r rluljflhﬂd Ly _-|
| ==} ___ I =T 34 Load I
| | a-¢loed il e l
T i

ﬁ}*{‘gﬁj

E )
(id)
| @ Fig. 6.4

Advantages

|| « They have low losses !
+ They require little maintenance as there are no rotating parts.

. They can work under ordinary atmospheric conditions.

| Disadvantages
' « They have short service life ranging from 8 to 10 years.

They are easily damaged if the voltage exceeds the rated wvalue.
(Ince the capacitors are damaged, their repair is uneconomical.

| = |
| 2.Synchronous condenser: A synchronous motor takes a leading current when
over-excited and, therefore, behaves as a capacitor. An over-excited synchronous

I L -
meotor running on no load is known as synchronous condenser.

| . : : _

When such a machine is connected in parallel with the supply, it takes a leading
,'I current which partly neutralizes the lagging reactive component of the load. These
| are the power factor improvement techniquies.




I=

& ]

A4 Synchromous
motar

%i‘iir'fﬁr{?:iﬁ:r}'acmr !n1[.~rn~f'r_;r:.|:n1 Methods by synchronous condenser mvethod

3 2 5 current I at low lapring npower factor oo s X ; \
m”d“"“'“f takes & current I, which '_u;'u?: II'.T: I*.'t-:-llﬁ;,-zlh:;fmllh:jﬂlllc- ::-JHE ]'rI_TL|l-1¢TnT::IUF |
.':un‘:'“ I is the phasor sum of 1, and 1, and iags 'a1l'*.|'.in-'.'1-l.':'.E '-.--::u:.:l:i_:u |;' .1r; an;cl'lil;rlllr

is clear that @ is less than @y, so that cos D is greater than cos @ : o |
factor is increased from cos @ to cos @. Synchronous cond .
used at major bulk supply substations for Power Factor Improvement Met

Advantages

. By varying the field excitation, th
motor can be changed by any ame

Fig. &5

contral of power factor,

The motor windings have

currents
L |
Disadvantages
-
E 3

L

The faults can be rem oved easily.

. As a synchronous motor has

auxiliary equipme

Note. The reactive pow
jeld excitation a

the d.c. 1

Maximum leadin
excitation and zero

L P LR L

Ly
s

_-,"___——

Z ]:Iﬂ'-'."l.'_‘t'

load

er taken by a syne

nd the mechanica

:q taken by

high thermal

Wk,

nt has to be provide

4 synchronous

BREers

& magnitude of current drawn by the
unt. This helpe in achieving stepless

stabiliyy 1

There are considerable losses in the motor.
The maintenance cost is high.
. [t produces naise.

Except in siZes above SO K
capacitors of the same rating

the cost is greater 1

no self-starting torq

hronous motot depends upot
| load delivered

Thus the power |

d for this purpose.

folar

are penerally .
hods.

o ghort circuit

han that of static

e, therefore, an

rwo factors,

by the matot.

with masimum
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- VANCER
3. PHASEADV, : _ T
:Fm# advancer is a simple AC & '« rotor circuit for power facto
I h R | A induction
the mater andoperates wilh the m improve the power raclor of indu
tod i

15 used o
improvement. Phase advancer e
i el 0 .
i stator windings B s
" L war factor of induction
freafor in industr R b
' therafore il
e with Voltage,
current 20" out of phas

motor islow. Iftheexcitingampere- ook

tumsareexeitedbyextemnal ACsource, thentherewouldbenoef o
; 1 lonmaotorwi

excitingeurrentonstatorwingin &s. L hereforethepowerfactorofinduct

er.

ijpmved'.'i"ha'spmccﬂisdnn:hy!’huxcadvsr':c

Advantages.
Lagging kVAR {Reactive component of Power gp reactive Power) drawn by
tsethe -r::l".r.'j[:ingH]'rrpEr-EtLJJ'nE are

the motor j5 suflicientlyreducedbecs suppliedar
:ﬁ'r’pf'requcnc:rf 15},
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By analyzing your load profile and your needs, vou may

load factor by doing the following:
A-Demand reduction

Reduce demand by distributing vour loads

aver different time periods.
B-Increase production

Keeping the demand stable and increasing your consumption is often a cost-

effective way to increase production while maximizing the use of your power

*In both cases, the load factor will improve and therefore redyce YOur average

unit cost per kWh.The load factor percentage is derived by dividing the total

kilo watt-hours(kWh) consumed in a designated period by the product of the
maximum demand in kilowatts(kW) and the number of hours in the period.
In the example below,the monthly kWh consumption is 36,000 and the peak

demand is100kW. There were 30 days in the billing period.

% OFF-PEAKLOADS

Peak demand is considered to be the opposite to off-peak hours when
power demand isusually low. There are off-peak time-of-use rates. Sometimes,

there are 3 time-of-use zones: peak,shoulder and offpeak. Shoulder is often the

e ——

B VA LAY Y Y




. :

i just
Hime betweer, peak and offpeak in weekdays. Weekendsare often just peak 4,

g Peak in terms of managing electricity loads for the network. Ty,

makﬂﬁmﬂhdn faninstallation
maa:ﬁt'ﬂl'niﬂsi
Peakdemang
haml-munim

mplythehighestdemandthathasoccurredoveraspecified timeperiod
is typicallycharacterized as annual, daily or seasonal and

fpower, Peakdemand, peakload or on-peak  aretermsusedin
merﬁ?dﬁmandmanagament descri
€Xpected

ﬂ'lﬂl'la"-'emg

bing a period in which electrical power is

o be provided for sustainedperiodata significantly higher
€SUpplylevel,

Peakdemandn uctuations

Mayoccurondaj !}f,mﬁnth!y,seasunalandyﬂaﬂ ycycles.Foran  electric utility

C“Ompany, the actual point of peak demand Is a single

half-hour or hourly
Periodwhich represents the highest

point of customer cons umption of electricity,
At this time there ig acombination

of the Year, the fall of darkness.

their individual peak demand, The highest demand duringeach month Or even a
single 15 to 30 minute period of highest use in

usedtocale ulatecharges,

of office, domestic demand and at some times

Someutilities wil] charge customers based on

the previous year may be

“* USE OF EXHAUST STEAM:-

m nozzles, the steam hag toexpand to a

great extent for converting availahle SOErgy into it to usahle mechanical work,

So, if thesteam after doing its, work, does not get condensed, it will not give

required space to other steambehingd it, to expand to jtg required volume,

Condensation of steam in a closed system, Creates

anempty placgb}rreduminnuﬁﬂlumeoﬁhelﬂwprcssuresleam-l usfoundthat, 1 Kgofd
rysteamat
1.033kg/c mlah.gululEprEBSUTEhESEWﬂIum-Eﬂfl -5?3m3WhErﬁtiacnndEn5Ed[ntnwatEr

100°Cin a steam condenser, its volume becomes 0.001044 m*. The volume of
at » e

— ]




1, the air ang Un-condensed

I‘!'ﬂ[ W -r"
&f] whi
I h]ﬂh r_.I'IE-' (.:DFI.EIEEIE-C:Ii Sleam l

i is collected and from iy g i
waler may ['.IG[EJ'i'.Ct]ifl'tl.'[Ui'."Ed e bRy II

Fypesof Steam Conderigar I

fT! d stea |
m {:-;}nd:nsgl- gl 15
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the IEJ.‘.h.rli Lo i 1] fi e
ques  aredifferent tor different condensers. Depending upnr |
C 1 i e - -- ain )
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1= mainiy
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= A waste he x'-".

é recovers heat fi ] A= cooling b ,_'\

| flue gases from a dicsel generaior iz teelcooling ‘f'\

i jn ste@CouEis:
: ; : cogses such as

e [ water from different cooling proc \

Heatrecoveryunits _
.or even from the |

|
z roCesEte
I Waste heat found in the exhaust gas of varl ous |

it can be used

coming gas. [

to pre heal the 1
steel making |

| gxhaust stream of a conditioning un

f waste heat.hMany

| This is one of the basic methods for recovery @ .
| uction of the

i e the prod

plants use this process as an eConoIMIC method to increase the p
PR s i n TE]

plant with lower fuel demand. There are many diffierent coml
space to lower one: |

winl TECOVCTY |

' units for the transferring of energy from hot medium

; e Ea By
1 Recuperators: This name is given to different types of heat exchanger thal

| the exhaust gasesare passed through, consisting of metal tubes that carry

the inlet gas and thus preheatingthe gas before entering the process. The |

| heat wheel is an example which operates on thesameprinciple asasolarair |

| condifioning unit. |

2. Regenerators: This is an industrial unit that reuses the same stream after

| processing. In thistypeof heat recoverytheheat is regeneratedandreused

| inthe process. |

| 3. Heat pipe exchanger: Heat pipes are one of the best thermal conductors, |

| They have theability to transfer heat hundred times more than copper.

o] Heat pipes are mainly known inrenewable energy technology as being |

used in  evacuated tube  collectors.  The hedt e .I
ismainly ' : essoraitheating inwaetahpntd :
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N II ‘ary heat exchanger: consists of a circular I
: honeycomb matri : : : .
e | y trix of heatabsorbing material, which is slowly rotated |

. within the supply a

nd exhaust air strea ir 1
exhaustar streams of anaithandlingsyster, |
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< DIESEL POWER PLANT :=Layout Of Diesel Power Plant

Diesel power plants produce power from a diesel engine. Diesel electric plants in
e range of 2 to 50 MW capacities are used as central stations for small electric
supply networks and used as astandby to hydroelectric or thermal plants where
continuous power supply is needed. Diesel powerplant is not economical
/compared to other power plants.The diesel power plants  are cheaply

usedinthefieldsmentioned below

1 .Mobileelectricplants

2.Standbyunits

3 Emergencypowerplants

=L.Smrtingsta’ri-:uns-:afr::tislin gplants
5. Centralpowerstationelc.
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Figure shows the amangements of the Engine and its auxtliar

power plant. The major Components af the diesel power plant are:

| JEngine:-

Engine is the heart of a diesel power plant. Engin

& ie directly connected through
nerally two-stroke engines are used for

on.Now a days advanced super & turbo charged high speed engines are
available for power production.

a gear box to thegenerator.Ge

power
generati

2)Airsupplysystem:-

Air inlet is arranged outside the engine room. Air from the atmosphere 1S

filtered by air filter and conveyed to the infet manifold of engine. In large plants

super charger/turbocharger is used for increasing the pressure of input air which
increases the power oulput,

3)ExhaustSystem:-

This includes the silencers and connecting ducts, The heat content

of the
exhaust gas 1

s utilized in a turbine ina turbocharger to COMPress the air input to
the engine.

4)FuelSystem:-

Fuel is stored in a tank from where it flows to the fuel pump through a filter.
Fuel is injected to theengine as pertheload requirement,

S1Coolingsystem:-

This system includes water circulating pumps, cooling towers, water filter

etc.Cooling water is circulated through the engine block to keep the temperature
of the engine in the safe range.

6)Lubricatingsystem:-

Lubrication system includes the air pumps, oil tanks, filters, coolers and pipe

lines. Lubricant is given to reduce friction of moving parts and reduce thewear
and tear of the engine parts.
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TIStartingSystem:.

There are th
] free gog
mmonly used spary NE systems, they are;
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Y Apetrol driven auxiliapy, en

zing
2} Use of electric motors.
3 Use of compressed air from an air compressor at a pressure of 20K g/em

8) Governingsystem:-

The function of a ﬁL‘l".'l_‘I'I'IiI'Ig system 15 to maintain the ‘:\-'|I|;l.'-.| ol the L'.Ilgirllﬁ

constant irrespective of load on the plant.This is done by varying fuel supply 1o
the engine according to load.

Advantages

Diesel power plants can be quickly installed and
commissioned, Quick starting,

Disadvantages
Capacity of plant is low.
Fuel,repair and maintenance Cost are high.

| g
Life of plant is low compared to steam power plant

THEEND




