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ELECTRICAL GENERATION TRANSMISSION AND DISTRIBUTION 5032
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1 Economiser 1 1 7
2 They are strong neutron absorber and thus regulates the supply of 1 1

neutrons for fission and thus control the chain reaction
3 The ratio of the sum of individual maximum demands to the maximum 1 1

demand on power stationis known as diversity factor i.e.,

Diversity factor = Sum of individual mayx. demands

Max. demand on power station

4 Time of day (TOD) is a tariff structure in which different rates are 1 1

applicable for use of electricity at different times of the day.
5 — - 11-{;{_,‘?]_ . 1;.,{* ,;: 1 1
6 The effect in which the voltage at the receiving end of the transmission 1 1

line is more than the sending voltage due to light load
7 Yoage String efficiency 1 1
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Voltage across third unit from top, V;

Voltage across string V
g Armouring consists of one or two layer of galavanised steel purposeisto | 1 1

protect cable from mechanical injury and also for earth connectivity
9 i 1 1
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A surge tank is a small reservoir or tank located near the beginning of the
conduit.in which water level rises or falls to reduce the pressure swings in
the conduit. Thus prevent conduit pipe from bursting, 1

1 Availability of water. As sufficient water is required for cooling
purposes, therefore, the plant site should be located where ample quantity
of water is available

2 Disposal of waste, The waste produced by fission in a nuclear power
station is generally radioactive which must be disposed off properly to
avoid health hazards. Therefore, the site selected for such a plant should
have adeguate arrangement for the disposal of radicactive waste,

3 Distance from populated areas. The site selected for a nuclear power
station should be quite away from the populated areas as thereisa
danger of presence of radioactivity in theatmosphere near the plant.. 3xl |3
4 Transportation facilities. The site selected for a nuclear power station
should have adequatefacilities in order to transport the heavy eguipment
during erection and to facilitate the movement of the workers employed in
the plant.
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Waterhead, H = 150m ;Q=1m’fsec;
Noveean = 18 x 09=0:72
1
Wi of water availablefsec, W= O x 1000 < 9-81 =9810 N
Power produced = W Hx ey = 9810 150 0-72 1 3
watts
= 1060 = 107 watts = 1060 kW
Energy generated/hour = 1060 x 1 = 1060 kWh 1
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The rate at which electrical energy is supplied to a consumer is known as
tariff

objectives
1. Recovery of cost of producing electrical energy at the power
station.

2. Recovery of cost on the capital investment in transmission and
distribution systems.

3. Recovery of cost of operation and maintenance of supply of
electrical energy e.g., metering equipment, billing etc.

4. Asuitable profit on the capital investment,

Units consumed/year = Max. demand » L.F. = Hoursin a year
= (2500 2 (0 S)x BT60= 1093000 kWh
Annual charges = Annual M.D. charges + Annual energy charges
= R (100 % 250+0.3 = 1095000
= R5 353500

The tendency of alternating current to concentrate near the surface of a
conductor is known as skin effect. Due to skin effect, the effective area of
cross-section of the conductor through which current flows is reduced.
Ways to reduce skin effect

1. By using stranded conductors in place of solid conductors

2. Decreasing the operating frequency

3. Decrease the diameter of conductor

4. Select material having less skin effect property
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i) By using longer cross-arms  string efficiency can be reduce by
reducing the shunt capacitance, by increasing the distance of conductor
from tower using longer cross arms,

(i) By grading the insulators. In this method, insulators of different
dimensions are so chosen that each has a different capacitance. The
insulators are capacitance graded i.e. they are assembled in the string in
such a way that the top unit has the minimum capacitance, in- creasing
progressively as the bottom unit (i.e., nearest to conductor) is reached

(iii) By using a guard ring  The potential across each unit in a string can
be equalised by using a guard ring which is a metal ring electrically
connected to the conductor and surrounding the bottom insulator
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f In ‘tlm steam power plant the pulverised cool is fed into the
Imflur and it is burnt in the furnace, The waier prasent in the
hmlcf drum changes to high pressure sieam. From the boiler
the high pressure steam passed to the super heater where it is

I again heated up to its dryness. This super heated steam
strikes the turbine blades with a high speed and ithe turbine

I staris rotating at high speed. A generator is attached 1o the

| rotor of the turbine and as the twirbine rotates it also rotates 3
with the specd of the turbine. The genertor converts the
m-.-.l-::!'.tu.niunr energy of the turbine into elecirical enerpy. Adter

siriking on the turhi;m‘: the steam lenves the turbine and

enters into the condenser. The steam guia—-.:_l:mdl;:nscd with the |
help of cold water from the cooling tower. The condensed
water with the feed water enters into the cconaomiser. In the
cepnomiser the feed water gets heated up before entering
into the boiler. This heating of water increases the efficiency
of the boiler, The exhaust gases from the furnace pass
through the super heater, economiser and air pre-heater. The
heat of this exhaust gases is utilised i the heating of steam
in the super heater, feed water in the cconomiser and air in
the air pre-heater. After burning of the coal into the furnace,
it is ransported to ash handling plant and finally to the ash

stolmue,

PARTC Split | Sub | total
up total
1] L
: By
¢ 134
Trsimtoed LT 3
[ TR KT _ﬂ';_*"".-—_n'
iil
4 ¢ 5 Biaioes
gon L8
] R
Foread v ft laplartod
hamughd fan |
|
"Frausdurriner A
Tisrbdride | |
Soal _._-f’]_:_ g Exitan
PI ‘_O_'{_._,__ ot O =]
Viryp Ao
P ie—
Al Ash ! Fluite cubbars
L' o vl o | Exhaust
o Hiuam
Froamatar [~
LT
Cionadaninida
P Wten ) sstimctinn
Py (1) i
.——-l—-q-j-li@g,mmw- — a
-~
1
Caarutitng
WA AT i
AL ;_ — f'::)i:”-‘
gty :I
Lt 1
7

8.; ?- ﬂiﬂ ’}’




The connection of several generating stations in parallel connecting the
consumer load through a network of distribution,transmission lines is
known as interconnected grid system

advantages of interconnected system are listed below :

(i) Exchange of peak loads : An important advantage of interconnected
system is that the peak load of the power station can be exchanged. If the
load curve of a power station shows a peak demand that is greater than the
rated capacity of the plant, then the excess load can be shared by other
stations interconnected with it.
(i} Use of older plants : The interconnected system makes it possible to
use the older and less efficient plants to carry peak loads of short
durations. Although such plants may be inadequate when used alone, yet
they have sufficient capacity to carry short peaks of loads when
intercennected with other modern plants, Therefore, interconnected
system gives a direct key to the use of obsolete plants.
(iii) Ensures economical operation : The interconnected system makes the
operation of con cerned power stations quite economical, It is because
sharing of load among the stations is arranged in such a way that more
efficient stations work continuously throughouts the year at a high load
factor and the less efficient plants work for peak load hours only.
{iv) Increases diversity factor : The load curves of different interconnected
stations are gener ally different. The result is that the maximum demand on
the system is much reduced as compared to the sum of individual
maximum demands on different stations. In other words, the diversity
factor of the system is improved, thereby increasing the effective capacity
of the system,
{v) Reduces plant reserve capacity : when several power stations are
connected in parallel, the reserve capacity of the system is much reduced.
This increases the efficiency of the system,
{vi) Increases reliability of supply : The interconnected system increases
the reliability of sup- ply. If a major breakdown occurs in one station,
continuity of supply can be maintained by other healthy stations.
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i} The daily load curve shows the variations of load on the power station
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during different hours of the day,
{ii) The area under the daily load curve gives the number of units generated

in the day.
Units generated/day = Area (in kWh) under daily loadcurve.

{iii) The highest point on the daily load curve represents the maximum

demand on the station on that day.
{iv) The area under the daily load curve divided by the total number of 4%1

hours gives the average load on the station in the day.
Average load = Area [in kWh) under dally loadcurve/24hrs

{v) The ratio of the area under the load curve to the total area of rectangle

in which it is contained gives the load factor.
Load factor = Average load/Max. demand

{vi) The load curve helps in selecting the size and number of generating

units.
{wii) The load curve helps in preparing the operation schedule of the

station.
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Vil The different tariff are

e Simple/uniform tariff

o  Flat rate tariff

s Block rate tariff

o Two part tariff

o Three part tarifl’

o Power factor tariff

*  Maximum demand tariff
o TOD tariff

| Two-part tariff. When the rate of electrical energy is charged on the
basis of maximum demand of the consumer and the units consumed,

In two-part tariff, the total charge to be made from the consumer is splitinto
two components viz. fixed charges and running charges. The fixed charges
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depend upon the maximum demand of the consumer while the running
charges depend upon the number of units consumed by the consumer
Advantages

*It is easlly understood by the consumers,

*It recovers the fixed charges which depend upon the maximum demand of
the consumer butare independent of the units consumed.
Disadvantapes

*The consumer has to pay the fixed charges irrespective of the fact whether
he has consumedor not consumed the electrical energy.

*There is always errorin assessing the maximum demand of the consumer

li Flat rate tariff. When different types of consumers are charged at
different uniform per unit rates, In this type of tariff, the consumers are
grouped into different classes and each class of consumers is charged at a
different uniform rate.

advantage *

it is moere fair to different types of consumers

*is quite simple in calculations

lii Block rate tariff. When a given block of energy is charged at a specified
rate and the succeeding blocks of energy are charged at progressively
reduced rates,. In block rate tariff, the energy consumption is divided into
blocks and the price per unit is fixed ineach block. The price per unitin the
first block is the highest and it is progressively reduced for the succeeding
blocks of energy

advantage
*the consumer gets an incentive to consume more electricalenergy
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Generating station : G.5. represents the generating station where electric
power is produced by 3-phase alternators operating in parallel. The usual

%T‘ (f\oﬂb&

L




generation voltage is 11 kV, For ecaonemy in the transmission of electric
power, is stepped upto 132 kV at the generating station with the help of 3-
phase trans- formers. The transmission of electric power at high voltages
has several advantages including the saving of conductor material and high
transmission efficiency.

Primary transmission. The electric power at 132 kV is transmitted by 3-
phase, 3-wire overhead system to the out- skirts of the city

Secondary transmission. The primary transmission line terminates at the
receiving station (RS} which usually lies at the outskirts of the city. At the
receiving station, the voltage is reduced to 33kV by step-down
transformers. From this station, electric power is transmitted at 33kV by 3-
phase, 3-wire over- head system to various sub-stations (S5)

located at the strategic peints in the city. This forms the secondary
transmission.

Primary distribution. The secondary transmission line terminates at the
sub-station (55) where voitage is reduced from 33 kV to 11kV, 3-phase, 3-
wire. The 11 kV lines run along the Important road sides of the city,
Secondary distribution. The electric power from primary distribution line
{11 kV) is deliv ered to distribution sub-stations (DS). These sub-stations are
located near the censumers’ localities and step down the voltage to 400 V,
3-phase, 4-wire for secondary distribution. The voltage between any two
phases is 400 V and between any phase and neutral is 230 V.

D.C. transmission.

Advantages.

1 It requires only two conductors as compared to three for a.c.
transmission,

2 There is no inductance, capacitance, phase displacement and surge
problems in d.c. trans- mission.

3 There is no skin effect in a d.c. system. Therefore, entire cross-section
of the line conductor is utilised.

4 For the same working voltage, the potential stress on the insulation is
less in case of d.c. system than that in a.c. systern. Therefore, a d.c. line
requires less insulation,

5 Ad.c line has less corona loss and reduced interference with
communication circuits.

The high voltage d.c. transmission is free from the dielectric losses,
particularly in the case of cables,

Disadvantages

1 Electric power cannot be generated at high d.c. voltage due to
commutation problems,

2 The d.c. voltage cannot be stepped up for transmission of power at high
voltages.

3 The d.c. switches and circuit breakers have their own limitations.

A.C. transmission.

Advantages

1 The power can be generated at high voltages.

2 The maintenance of a.c. sub-stations is easy and cheaper.
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3 Thea.c. voltage can be stepped up or stepped down by transformers
with ease and effi- ciency. This permits to transmit power at high valtages
and distribute it at safe potentials.

Disadvantages

1 Ana.c. line requires more copper than a d.c. line.

2 The construction of a.c. transmission line is more complicated than a
d.c. transmission line,

3 Due to skin effect in the a.c. system, the effective resistance of the line
is increased.

4 Ana.c line has capacitance. Therefore, there Is a continuous loss of
power due te charging current even when the line is open.

Xl
Span length, =200 m; Working tension, T= 2500 kg
Wind force/m length of conductor, w,=1-5kg
Wt. of conductor/m length, w = Sp. Gravity x Volume of 1 m conductor
=10 x 2 » 100 = 2000gm = 2 kg
Total weight of 1 m length of conductor isW =,{w? + w}  =2.5KG
Sag, v
5=
w
*—-t =g
8T
sag=5 M
XN the conductor suspended between two supports A and B at differentlevels

with O as the lowest point on the conductor,
Here, I=300m ; w= 15 kg ; 7= 1600 k.
Difference in levels between supports, h =90 - 30 = 60 m. Let the lowest

point O of the conductor be at a distance x, from the support at lower level
(i.e., support A) and at a distance ¥, fromthe support at higher level
Obviously, X+ %, = 500m
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Mow Suag §; = —7— and  Sag §,= 77
o e . - w:r:f N li'.\f
& = H-8 =3 37
W
or 60 = 'ﬁ(-‘“: ) ws = x)
60 = 2 o= 1600
X3=% = T Exs00 o 256 m
Solving exps. (1) and (/) we get.x; = 122 mzx, =378 m
cxf L Sx(122)°
Maw, &y o= i = ( ) =T m

ar 2 x 1600

Clearance at lowest ﬁn[nt =30-7 = 23m
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d.c. distributors are classified as:
(i) Distributor fed at one end

(ii) Distributor fed at both ends

(iii) Distributor fod at the centre

{iv) Ring distributor,
Distributor fed at one end. In thistype of feeding, the distributor is con-
nected to the supply at one end andloads are taken at different points
along the length of the distributor. Fig. shows the single line diagram of a
d.c. distributor AB fed atthe end A (also known as singly fed
distributor) and loads Iy, I; and /; tapped off at points €, Dand £

respectively.
A by E n+ey B 4, E

Vs

The current in the various sections of the distributor away from feeding
point goes on decreasing. Thus current in section AC Is more than the
current in section CD and current in sectionCP is more than the current in

section DE.
Distributor fed at both ends, In this type of feeding, the distributor is connected to

the supply mains at both ends and loads are tapped off at different points along
the length of the distributor. The voltage at the feeding points may or may
not be equal. Fig. shows a distributor ABfed at the ends A and B and loads of
1y, 1, and |; tapped off at points C, D and £ respectively, Here, the load
voltage goes on decreasing as we move away from one feeding point say A,
reaches minimum value and then again starts rising and reaches maximum
value when we reach the other feeding point8.
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Distributor fed at the centre. In this type of feeding, the centre of the
distributor is connected to the supply mains as shown in. Itis equivalent to
two singly fed distributors, each distributor having a common feeding point

and length aqual to half of the total length,
II

Déstiiblor g
P B W.H'
A ], L P PR B Foeder | \
r—m —— —-— A E?——..r i.
‘1 \\ . Il j
T [ T} A
Distributor fed at the centre Ring mains

Ringmains. In this type, the distributor is in the form of a closed ring as
shown .It is equivalent to a straight distributor fed at both ends with equal
voltages, the two ends being brought together to form a closed ring. The
distributor ring may be fed at one or morethan one point.

ﬁf{}f f3 0//‘9




Xiv

| There are three mutn methods of faying underground cobles viz, diveet |

[ loyinig, draw-in systeim ansd thar splid system,
L] Direet luyving:

i this method, 2 trenoh of abowt =3 metres deep amd 45 om wide
is dup, The frenel is covered with a dayer af fine sand (of abont L0 cm
thickness) ond the cable i bid over s sond bk The sand
prevents the anigy of mdisnge foa the gound aod s protects
thee cable from decay. Afler the cable hag been Inld in the rench,

i ix eovered with onother lnyer of sand of aboot 10 om thickness, The
tench Is then covered with brivks anid ether materials inorder (0 proteat
the cable frommamdehanionl iury, Wihen mee thim oo cable s be faid
in the same veneh, o horbonmal oe vertical milervcal spaging ol 2ifeast

) e be provided In eodee o reduve the offect of muus) beoting and
algn Lo ensare that a Gl socarring o one edbile does not domspe the
adjacent cable,
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LDraw-in system:

I this pnethod, cenduit or duct of glased stone or ¢t iron or coperete
are labd inthe ground with manboles at suitable positions along the cable
' route, The eahles are then pulled into position from manholes, Fiz shows
section through four-wiy undergraudd duct fine. Theee of e ducts carry
transmigston cobles amd the fourth duct cardes reliy proteciisn
connection, pilod wives. The distance botween the manbobes shonid not
B too long 50 35 o simplify e pulling in af the cahles. The cables w ba
Imd i this way need not be armolared bul st be provided with serving
of hesatan and fite In arder o protect them when being pulled indo the
il

|

[
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| ASolid syvatem.:
{ I thiz ssthiond of lnying, thie coble is lad inppen mipes of rauehs du
l aut in carth along the ¢able route. The toughing is of cost iron,

| stopewnre, psphulr or tremted wood. After the coble i taid 10 positim, the

| iroughing is Glled with a biluminows or asphaltic compound and eovered
v, Cubles Uid i this ssanner are usdally plain lemd covered Beciuseg
irosghing provides goad mechanical proleclion.
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