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Criterion 1 | Curricular Aspects 100

1.1 Curricular Planning and Implementation (20)

1.1.1The Institution ensures effective curriculum planning and delivery through a well-planned
and documented process including Academic calendar and conduct of continuous internal
Assessment
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3401 - TRANSMISSION AND DISTRIBUTION L T P C
) 3 0 0 3
COURGE OBJECTIVES:
Lo nnpant knowledge about the configuration of the electncal power systems.
o Lastudy the ne patametars and interference vath neighboring cireuts,
« 1o understand the machaniesl design and perfonmance analysis of transmission lines,
Q o Lo laarn abou different insulatars and underground cables.
o o understang and analyze the distnbution system.
UNIT 1 TRANSMISEION LINE PARAMETERS 9

structure of slectnic ower systerm - Parameters of single and three phase fransmission lines with single
and double  ciicuits «ftesistance, inductance, and capacitance of sold, stranded, and bundled
canductors - Typical configuiation, conductor types - Symmetncal and unsymmetrical spacing and
transposiion — apphcation of self and mutual GMD, skin and proxamity effects - Effects of earth on the
capacitance of the lransmission line - interference with neighbonng communication circuits,

UNIT 11 MODELLING AND PERFORMANCE OF TRANSMISSION LINES 9
Prerformance of Transmission lines — short hne, medium line and long ine — equivalent circuits, phasor
dhagram, attenuation constant, phase constant, surge impedance — transmission efficiency and’ voltage
regulation. teal and reactive power flow i hnes — Power Circle diagrams — Ferranti effect — Formation
of Gorona = Crtical Voltages — Effect on line Performance,

“42
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Comphances and Standards
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UNIT 1) SAG CALCULATION AND LINE SUPPORTS 9

f’lechamcal design of overhead lines — Line Supports =Types of towers — Tension and Saqg Caleculation
io" different weather conditions — Methods of grounding - Insulators: Types, vollage distribution in
Nsulator string, imorovement of string efficiency, testing of insulators.

UNIT 1v NDERGROUND CABLES
Nderground cables — Types of cables — Construction of single-core and 3-core belted cablos

Tgsulgtion Resistance — Potential Gradient — Capacitance of single-core and 3-core belled cables
rading of cables — Power factor and heating of cables— DC cables.

9

UNIT v DISTRIBUTION SYSTEMS s
istribution Systems — General Aspects — Kelvin's Law — AC and DC distributions —~Concentrated and

?istributed loading- Techniques of Voltage Control and Power factor improvement — Distribution lLoss —
Ypes of Substations — Trends in Transmission and Distribution: EHVAC, HVDC and FACTS

(Qualitative treatment only).

! *—‘B(T BOOKS:
1.

D.P.Kothari, I.J. Nagarath, ‘Power System Engineering’, Mc Graw-Hill Publishing Company

limited, New Delhi, Third Edition, 2019.
2. C.L.Wadhwa, ‘Electrical Power Systems’, New Age International Ltd, seventh edition 2022.
3. S.N. Singh, 'Electric Power Generation, Transmission and Distribution’, Prentice Hall of India

Pvt. Ltd, New Delhi, Second Edition, 2008.

TOTAL: 45 PERIODS

REFERENCE BOOKS:
1. B.R.Gupta, ‘Power System Analysis and Design’ S. Chand, New Delhi, Sixth Edition, 2011.

2. Luces M.Fualken berry, Walter Coffer, ‘Electrical Power Distribution and Transmission’, Pearson
Education, 2007.

3. Arun Ingole, "Power transmission and distribution" Pearson Education, first edition, 2018

4. J.Brian Hardy and Colin R.Bayliss ‘Transmission and Distribution in Electrical Engineering’,

Newnes: Fourth Edition, 2011.

G.Ramamurthy, “Handbook of Electrical power Distribution,” Universities Press, 2013.

V.K.Mehta, Rohit:Mehta, ‘Principles of power system’, S. Chand & Company Ltd, New Delhi,

2013
Hadi Saadat, ‘Power System Analysis’, McGraw Hill Education Pvt. Ltd., New Delhi, 3" Edition,

7.
e 23" reprint, 2015.
8. R.K.Rajput, ‘A Text Book of Power System
New Delhi, 2016.

o o

Engineering’ 2" edition, Laxmi Publications (P) Ltd,

COURSE OUTCOMES .
On the successful completion of the course, students will be able to:
Understand the structure of power system, computation of transmission line parameters for

CO1:
different configurations.

CcO2: Model the transmission lines to determine the line performance and to understand the impact
of Ferranti effect and corona on line performance.

cO3: Do Mechanical design of transmission lines, grounding and to understand about the insulators
in transmission system.

coO4 : Design the underground cables and understand the performance analysis of underground
cable.

cO5: Understand the modelling, performance analysis and modern trends in distribution system.

83
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UNIT I TRANSMISSION LINE PARAMETERS

| 42,22

Srructure of electne power svstem

\ !

—

5.3.2;

B

Parameters of single and three phase transmission hines wath
saingle and double ciraunts

vl

4:3:24

6.2.2Y

1,2

Resistance, inductance. and capacitance of sohd, stranded, and
bundled conductors

Typrcal configuration. conductor pes

4 7‘?,31?
Q.3.ay

Svmmctncal and unssmimetncal spacing and transposition

EEEEN

apphcanon of self and mutual GMD
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)2

wterference with naghbonng communication circuits

! [

1232,

-

NT H-MODELLING AND PERFORMANCE OF TRANSMISSION LINES

Le | 1301,

Performance of Transmission hines - short hing, medwm hine
and long lne

14y 3.2y

\! 1S3

equivalent aircuits. phasor diagram

15 -3 24

(2] 1432

sk

attenuanion constant, phase constant, surge impedance

i
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transimission efMaency and voltage
repulanon

1233y

14 119-22,

real and reactive power flow in hnes

19:324

15 | 302,
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Power Circle diagrams
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Cnncal Voltages - I fTect on line Performance
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Department cECE Semester/ Year: IV /11
Subject/ Code TRANSMISSION AND DISTRIBUTION/EE3401
Academic Year : 2023-2024
)
SNo.| Proposed Details of Topic Covered TA Ref. Actual Hon
Date Period Date | Period
.
UNIT IV-UNDERGROUND CABLES
_‘QL Jy. oL J, 2_ |t nderground cables | | :Smlf‘l\ l, 2
29 |y.4.21 2, [preofetis V| Loyl 4
i
Q |5 - 24 G |Comtruction of single-core and 3-core belied cables { { —-}\ 2y C
29 4 -}{Q—h Ls Insulanion Resistance [ | Lol k
b g . [i g z‘ ] Potennal Gradient t ¢ 9 u‘-’lk \
341 C‘ cHonl 1y Capacitance of single-core and 3-core belted cables 1 \ q - if- L
A [ ]O. q ~oblg 2 Gradmg of cables, Power factor and heating of cables \ \ io- ‘\,JL‘ h 2
32 |V R 24| K [DCcables 1 \ Y\ Ay Ly
UNIT V-DISTRIBUTION SYSTEMS
3‘1 ’2 _1{ -Ql. 5- Distnbution Systems t \ Iz,h.% ;
2 ¢ 12 - 3 k) 23 General Aspects-Kelvin's Law ( | (2429 L
([ IE' i DY 1 AC and DC distnbutions 1 | R T ] |
3 T “_) 49 Ly Concentrated and Distnbuted loading ( b - Ly f.r
r;’,R ‘ ’1 - \l"ll [ Technigues of Vohage Control and Power factor improvement ¢ ( 'T.h& [, N
2Q (12 w9 A Distnibunion 1 oss ( t Q. s »(Q-lf Ly
L! 'Q \l‘ -y g ﬁL Types of Substanions \ { 19 - W '\y S—
Trends in Transmission and Distnbution EHVAC, HVDC and
J“ (qo h Q& 4 FACTS (Qualnanve wreatment only) k | &‘D '17;){ *
Reference books (Ref):
D P Kothan, [J Nagarath, "Power System Engincenng’, Mc Graw-Hill Publishing
! Company himuted. New Delln, Thard Editon, 2019
P
, L Wadhwa, ‘Electncal Power Systems™, New Age International Lid. seventh edition
° 2022
SN Singh, ‘Elecmc Power Generation, Transmission and Distribution’, Prentice Hall of
3 India
Teaching Aids (TA): 4 . . L (3l - .
1 Black Board with Chalk l I Al> LIS - TX
!
2 Onerhiead Projector T el B -?A =S ==
3 1L.CD Projector G DS T (B ) p— %
4 Others (Iield vists, Chants, Cutset Models) + £ - N !
= L -
Prepared by o Venfiedby Authorized by /
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o | AN G~
Name KN Vamitha Mr S_.‘&lohanraj Dr.M.Vijayakumar
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Subject Y lvanom 1oy n (& Dl iddon Date PN = P R B
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Nemester 3 ‘\\4}

Exam details & du-h‘ : 253 2 4 U Wh il
Faculty k- VAN AT RA

Numbqr of students ] \

Nuo. of students attended : )

No. of students absent : D

No. of students passed : \

No. of students failed : o

Percentage of failures G Y] / .

RESUL T DATA:

Marks 0-25 26-50 51-75 76-90 91-100
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windentand e nnpact of Ferann cieetad comma on hine pedtomuanee
DO Machanical desinn of tansanssion haes, gronndon and o andenstand

AVUL IR WSROI W ITSISINSsion system
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Question LCO s

PARD A
cAnswer all the Questions 1002 = 20 Mavks)
\ atgle phase tamannaaen e has twe paratiel conduetns 3 meapat, e L CO2
tanhiis of cach ¢ \“u‘" crors oy Eenn caleudate the oop nductanee por ki
It\‘“\"(! of the hine e watenal U he condineton i \\‘Pp\‘\‘

!‘\ﬂ\‘\‘“!x ate batn avn bundlad conductons and standad conduetons O Y
l\h“ S AUSRW hat ave the tupes of condueton? N :
CWhat i Dransposition? Whv are the tansmssion hine transposad? L COR 3
‘_ Detine pronannty it on comductor, " O ’
P W hat are the hine parametens of ransmussion hae '(‘U A
Define capaaitance ot he? f( )2 !
| Detine Self GMD and Mutual GMD? (o !
What are the advantases of bundlad conductons? | g & 7%

\
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rarten
(Answer all the Questions 2 M AT k)

L1 Daduee an expression for capacitanee of theee phove prnaniion e with j ]
unsvinmetneal spacing ((Luansposed conductor) 7 '
12 Deternne the capacitanee phase of the donble cieout e s showin i fhe ; ()|
L fig the Diameter is 2. 1793em !
f Ke—— bm - l }'\ ! “
i A ® a a & .'
| |
' nm \ {
| @ *® |
i | +
; K™ i :
| JI_ ® ¢ c'® !
e L
- Y\(\ﬁf;}g';\‘:’a\?)x - ii ) r',
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COURSE OUTCOMES

transmission line?

CO1: | Understand the structure of p power system, compuldtlon of transmission line ;
parameters [or different configurations. o
CO2: | Model the transmission lines to determine the line p(,rformdn(,(, and to
understand the impact of Ferranti effect and corona on line performance. |
CO3: | Do Mechanical dcsi;:n of transmission lines, grounding and to understand
about the insulators in transmission system. -
CO4: | Design the underground cables and understand the | performance analysis of
underground cable. - -
CO5: | Understand the modelling, pc,rlormanu: analysis and modern trends in
o distribution system B
Q.No Question ]I CcO [ BTS
S - - S I N
"PART A
~ (Answer all the Questions 10 x 2 =20 Marks)
1 Wmu the lurmul.l iur lm(lmg surgce lmpui.mu of 1 1ransm|ssmn line. ] O *f—*R—_
2 “Give the lLll}:,!h wise classification of transmission lines. ] (,'()2 1 R
€] Mumnn the su:,mtu.dm.c, of Surge impedance lnqdmb -~ ico2| R |
4 ‘What are the ABCD constants and give its units? T Tcor TR
:S-- “Write an ex pru.ssmn for lhc powcer loss duu to corona. B o T(‘ﬁ(_)'".;ﬁ __.;R:‘,‘
6 Define proximity effect on conductor. - CO3 | R
7 Define critical disruptive voltage - - ':( ‘03 R
g What is cffect ('_)-l'_lu:lzvling.powcf factor on anﬂlgc regulation of a short CO 2 R



= S - | ¥
O | What s corona? 1ICO2 | R

10 \\ hat 1s Ilu range of surge impedance in a unduuwuml cable? 7 ,‘ CO2 | R
PART B
f_ (Answer all the Questions 2 x 15 =30 Marks)
| 11 Explain the classitication of transmission lines with lhuﬁ:ﬂlﬁleucnsnu - l CO2 | A
! 12 | . ‘ (().?. A
i | 1) Define a) Surge impedance. (b) Attenuation constant (¢) { |
{ * Voltage regulation (d) Transmission efficiency. (8) :
| |
E ii) A 50 Hz .3 phase transmission 30 Km long has a total series impedance '
of(40+j125)Q and shunt admittances of 10-> mho .The load is 50 MW at 220
KV with 0.8 Pf lag . Find the sending end voltage, current, power factor, ;
o efficiency and regulation using nominal 7 method. (7)
B Ve vk nw
\5 12 |\
NAY
Course Faculty Principal
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9 Guve the nnportance of stay msulaton (N I’
10 What is ACSR? (O3 K

PART I3
(Answer all the Questions 2 x 15 30 Marks)

11 T Draw with neat shetehies and explanation of different types of misalator ( (y% | A
| i Compare their ments and dements ' i ;
[ 12 | O3 A
‘ A transmission line has span ol 275 m between level supports, The |
conductor has effective diameter of 196 ¢m and weights 0865 kp/m. e “
ultimate strength is 8060 kg, 1 the conductor has ice coating of radial ‘
thickness 1.27 cm and is subjected to o wind pressure ol 39k /2 ul}
» projected area, caleulate the maximum sag. Assume that the safety factor s 2
E and 1ce weighs 910 Kg/m3 ]
;L‘ L ‘
\5.\(;«%‘%': (1
o \$) >4 Mg
Course Faculty Principal
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CFURSE Ot TCOGMES

COl:  Understand the structure of power system, campuitation of transmission hine
parameters for different (.:,rmwur.mr.m
C 2 \-ful.r.i l'f‘t: transmission lines to determine the line prrfmm.uu e and 1o
understand the impact of Ferranu effect and corona on hine performance
CO3: Do Mechanical design of transmission lines, grounding and to understirnd
. a2hout the msulators in transmission systerm,
CO4:  Deugn the underground cables and understand the performance analysis of
underground cable.

CO5: | Understand the modelling, pcrfr:mwm,(_ analysis and modern trends in
. distrnibution systemn

— - v

O .Na. OQuestion CO BIS
PART A ‘
(Answer all the Questions 10 x 2 = 20 Marks) ,
I What are the advantages of vang bundle comductors? Oy R
0 ( 2 | Lm aut the p'z.'mm éifa1zn g ﬂrm cffu,f. in transmiseion line. : ()2 K
3 | Whatm the effect ra{lcadxng Toad power factor on voltage regulation of a E(‘( )2 K

- | short trammission line?

I SENNES G

4 %ré! are the divadva '.xr“ag:s s of corona? CO?2 R

5 What ;;:;p:r)f l;;;::{;;;m used in transmission and distribution O3 ‘ R
spems? . | 5

£ What are the factors af»casny thc -..w i a transmission hine? ' (') : 24

::7}_ " What are the cmtnbi' charactentatics of insulating matenals used in cables? f( ()1} ? R

“ i | What z:'- the wurces of heat generation in an underground cable? ()2 :' R

G Wbt e th e lmmtations of Kelvin's law”? ( 2 [ N

—"T(; __' What ;re: el Aty of FACT l" comitrollers? ?('( )) | R
‘ PAICT B3 | | | |

¢ (Answer all the Questions 5 © 13 = 65 Marks)
Fla  Frplam the structure of clectnic power system i detanl el | A

()R




distibution system. (7) COl R

I1b | (1) Compare the overhezd and underground

; | (1) Sate the advantages of interconnected sy stem. (0)
t S — e — - e g H -
| 12a Fxplain the factors affecting corona loss and methods of reducing corenaloss. ' CO2 |~ R
' OR ‘ - ]
12b { Derive the expression for inductance of a three phas transmission line with cO2 A
| unsymmetrical Spacing e — =l
13a Derive the expression for the real and reactive power flow through CQO2 -
transrmission Jines
___transmission |
- OR —_— _—
13b | Deduce the expression for the sending end and receving end power of a cO2 A
| transmission line in terms_of voltages and ABCD constants
14a | Derive voltage regulation, power factor and transmission and transmission cO2 R
| efficiency of short_transmission line with diagrams
OR
= 4b | Find the voltage drop on a DC distributed having concentrated loads anc CO3 R
. g P g %
unifoem loads, supplied to both ends with 1)equal voltages i1) unequal
| voltages.
| 5a Explain the following : CO3 A
i) Theory of corona formation i1) Factors affecting coron
iii) Disruptive critical voltage 1v) Visuval critical voltage
v) Corona power loss
- OR
1Sb | Derive the expression for line to line capacitance of a single phase two wire CO1 R
line and also find the capacitive reactance between one conductor to neutral
PART C
| S— (Answer all the Questions 1 x 15 =15 Marks)
16a | What are the different methods available for Voltage control and explainany |CQ1 | R
o one method ‘
OR
16b | 1)Explain the different HVDC links.(7) lcCO2 | R
ii)Make a comparison betwgen EHVAC and HVDC system based on '
€conomics
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CO0O3: | Do Mechzeniczl design of oansmussion Imes, groendmg and w endersiznd

CO4:

= N _
S T N
i — s — - N &
C = - = = - 1o = B - = = P
- B T N B I e T e L NP o8 T
-~ NOSTSEnd e MOCCUN S, P IOTRERICC VSIS S MoCo O TTRCS £

R e By Tt A T S
QGO IUUUOI DSl

QXNo Question CO ETS

O

PART A
(Answer all the Questions 10 x 2 = 20 Marks)
i Why the conceps of seif GMD 1s oot appiiceble tor cepacanes calicelemon? C= -
2 t by skin effect? CcoO2 =
> C F_’ : .:
s a strineine chere COy> >
A Define Soing efficiency CO: =
7 Whzt are the sougces of heat generztion in an enderoroend ceble? Cy 3 -
hat is 2 behiad-Cable S =
S What 1s 2 behied-Cable? CO2 =
g What are the vanons opes of HVDC systams? CO 2 B
10 'hat are advantages of FACTS controllers? CC -
PART B
(Answer all the Questions 3 x 13 =63 Marks)
1la Demve an expression for loop inductznce of z singde phase tranamssson ' CO1 A |
svstern. o -

OR




[ 1L | Derive the expression for capacitance ol three-phase transmission hine with COi R
symmetrical and unsymmetrical spacing

24 | Three phase 5km long transmission line, having resistance of 0,502 km and ( 02 R
inductance of 1.76 mll /km is delivering power at 0.8 pl lageing. The |
receiving end voltage is 32k V. I the supply end voltage 1s 33 kV, 50 He,
find (1) Linc current (5). (1) Regulation (4) |
(i) Efficiency of the transmission line. (4) "
N - OR 7
12b Assume a three- ph.m. line has the nnpuiamc of 5+ 1”’() ohm pu ph.lw co?2 A
delivers a load of 30MW at a power factor o 0.8 lag and voltage of 33KV,
Determine the capacity of the phase modifier to be installed at the receiving
end if the voltage at sending end is to be maintained at 33KV, Assume the
| shunt admittance is neglected.
13 a A transmission line conductor is supported on the towers of cqual height. The [ CO2 | B
height of cach tower is 30 m. The distance between the towers is 100 1,
tension in the conductor is 2500 kg and cross sectional arca off  conductor is
~ P.5cm2. Compute the sag, !
L - OR N - )
| 3b In a 33 kV overhead line, there are three units in the \'lring, of insulators. Ifthe | CO?2 A
capacitance between cach insulator pin and carth is 11% of scll capacitancee
of de,h lnsuldmr lmd th(. dlxmhulmn of voltage over 3 insulators and string

14a Expldm lh(. methods of gtulmb of Lahlt.s with ncat diagrams and cquations [ (2 R
- OR
14b | Derive the expression for insulation resistance, capacitance, clectric stress and | CO3 R
diclectric loss of a singlc core cable
15a Explain, with a neat layout the modern EHV system. What is the highest CO3 A
voltage level available in India for EIV transmission?
- OR
15b | Find the ratio of volumc of copper required to transmit the power over a COl R

given distance, by overhead system using,
(i) DC 2 wirc and 3 wirc system, (7)
(i) 3 phase, 3 wirc AC systems. (6)

| PART C
. (Answer all the Questions 1 x 15 =15 Marks)
16a | A uniform two wirc DC distributor 250m long is loaded with 0.4 A/m and is | ('O | R

fed at one end. If the maximum permissible voltage drop is not exceed 10V,
' find the cross sectional area of the distributor conductor, Take p  1.78x 10 "m
- ‘ OR
[16b | A 220 KV, 50 HZ. 200 Km long three phase line, has its conductors on the ('O R
| comners of atrangle with sides Gm, Gm and 12m. The conductor radius 1s 1,81
cm. Find the charging current, inductance and capacitance per phase per Kim

\
2
Course Faculty Principal
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Energy Storage in Transmission and Distribution

Fuerey storoe cve o .

o ﬂ \.;&(l]:lgu svstems (ESS) play a transformative role in enhancing the efficiency. reliabihity

and flexiihity of transmissi . . ’ ’
Ability of transmission and distribution networks, Lets explore this topic in depth

ole of IP - T
1. Role of Energy Storage in T&D

Foerev storaoe helps e R LT
| wray storage helps address challenges such as variability in renewable energy gencration, pel
demand, and grid stability. Key functions include:

« Load leveling: Storing excess cnergy during low demand and releasing it during high

demand.

«  Frequency regulation: Maintaining a stable grid frequency.

+ Voltage support: Enhancing voltage stability during fluctuations.

« Rencwable integration: Mitigating the intermittency of solar and wind powcr.
Black start capability: Providing power to restart the grid after a blackout.

2. Types of Energy Storage Systems in T&D
a) Battery Energy Storage Systems (BESS)

« Lithium-ion Batteries: High energy density, suitable for frequency regulation and
renewable integration.

. Flow Batteries: Long life, used for large-scale grid storage (e.g., Vanadium Redox).

«  Sodium-Sulfur (Na$S) Batteries: High-temperature batteries for grid-scale energy
storage.

b) Mechanical Storage

« Pumped Hydro Storage (PHS):
o The most mature technology.
o Stores energy by pumping watcr to a higher clevation during low demand and
releasing it to generate power during high demand.
o Flywheels:
o Rotational energy storage for short-duration, high-power applications.
o Used in frequency regulation and ancillary services.

¢) Thermal Energy Storage

« Molten Salt:



o Used with concentrated solar power plants.
o Stores thermal energy for use during non-sunlight hours.
*  Phase Change Materials (PCMs):

o Store and release thermal energy through phase transitions.

d) Compressed Air Energy Storage (CAES)
* Stores energy by compressing air in underground caverns during low demand and
expanding it to generate power during peak demand.

¢) Hydrogen and Power-to-Gas

* Converts excess electricity into hydrogen via electrolysis.
7~ * Hydrogen can be stored and later used in fuel cells or converted back into electricity.

3. Applications of Energy Storage in T&D

1. Grid Stabilization:
o Fast response to grid disturbances (e.g., Lithium-ion for frequency regulation).
o Smoothing out power fluctuations from renewable sources.
2. Peak Shaving and Load Shifting:
o Reducing the need for peaker plants by meeting peak demand from stored energy.
3. Transmission and Distribution Deferral:
o Avoiding costly upgrades by managing local demand with storage.
4. Microgrids and Islanding:
o Ensuring reliability in isolated grids, especially in disaster-prone areas.
5. Ancillary Services:
o Voltage support, reactive power compensation, and black start.

4. Energy Storage Technologies in Real-World Projects

e Hornsdale Power Reserve, South Australia:
o World’s largest lithium-ion battery system.
o Provides fast frequency response and energy arbitrage services.
e Pumped Hydro Projects:
o Bath County Pumped Storage Station. USA, is the largest pumped hydro facility
in the world.
o Key for grid-scale energy storage in regions with high renewable penetration.
e Compressed Air in Germany:
o The Huntorf CAES plant supports renewable integration and grid reliability.




5. Challenges in Implementing ESS

High Costs: Capital-intensive installation and maintenance.

Efficiency Losses: Round-trip efficiency varies across storage tvpes.
Environmental Impact: Mining for battery materials like lithium and cobalt.
Scalability: Balancing technology capabilities with grid demands.

Regulatory Barriers: Lack of clear policies and incentives for storage deployment.

6. Future Trends

Hybrid Systems:
> Combining batteries‘with thermal or mechanical storage for optimized
performance.
Advanced Materials:
o Research into solid-state batteries, graphene supercapacitors, and next-gen tlow
batteries.
Al'in Energy Management:
o Predictive analytics for storage optimization.
Vehicle-to-Grid (V2G):
o Leveraging electric vehicles as a distributed storage resource.
Energy-as-a-Service (Eaa$):
o Utlities providing storage as a service to customers

wik
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Transmission and Distribution
Unit |
1. Li . » . - .
st out the practical transmission and distribution voltage levels con maonly used,

Primary transmission: 110KV/] 32K V220K VAWK VITOSEY
Sc?ondary transmission: 66K V/33KV

Primary distribution: 11KV/6.6KV

Secondary distribution: 400V for 3¢; 230V for o

2. What is an electrical power supply system?

lhe'flow of electrical power from the generating station to the consumer it called an electriczl
power system or electrical power supply system. 1 he gencration, tran.mission and distribution of
electrical power supply system.

3. Explain the term regional grid.
The mf.cfrconnection transmission system of a state or a region is called the grid of state or region.
State grids are interconnected with the help of tic lines and form the regional grid.

4. What is bulk supply system?

The generating voltages (11KV or 33KV) are stepped up by wsing generating  transformer
connected to generators and transmission lines, to avoid heating and insulating problems. The
generating and transmission systems ar¢ called as bulk supply systerm.

5. What is the function of transmission system? '
The transmission system is to deliver bulk power from the power

industrial consumers.

station to load center and large

6. Specify Lh&/allowabie voltage variation tolerance in EHV A.C transmission.
in 10%

7. Mention the need of going for EHV A.C transmission.

e« EHV trznsmissions provide more reliable

network capacity.

o As the size of the generating unit incr
the line decreases.
Transmission efficiency increases.
Number of circuits and land requiremen
Cost of the line decreases.
Surge impedance loading increases.

and less constrained electricity

eases due to increzse in voltage, the cost o

(s for transmission decreases.

7. What is the effect of high voltage on volume of copper?

Volume a 1/VL? cos’o _~ )
As the voltage Increases, volume of conductor decreases. SO the cost of the conductor decreases.
-

9. What are the limitations of EHV A.C transmission?
e More insulation is required for the con

ductors and towers.

www Poriyaan. in
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11. (a)

(b)

i}

12

(a)

®

nrT B 17 =3 D12
prRT B—* 4
o 3 = jull~ - - w
1ve the fnductance per £ BET ~kose foT 2 PEE o i e v
CZI"_‘.-..E the [mAUCl2les == E E
e = 3 } —— = - B e A S T
; 1 I )4 TE Fecn z ‘_'(E-Z.ZA - L = PRRRE S e
conductor line siJwo I& Figure. Each ST50e=
- 3 } 3 - B e, _...‘_'-_lzzv-..--;,._.i-,._
2 3 eheonductor SpEting = ry Sssurme WSS T i TESE S
25 mm 20d subconucicy Spa==s= ° =
— I At = Cem 3 =R ey u5T
ool ~perent and CCETEE coually and the Eze = ey hEnE
shares total current aDd Co=Rss == iy
cnmced
transposed.
c

A
—- fe- 30 cm — o 30 Ccm = - e
0.0 O 0O O G
, »
ireuit Ene has the condnctors at the TETULES ot =

A 3-phase double

hexagon as shown in Figure. Find tke formulz for caloslatng CEparmamis
per phase per km In terms of side D a=d ccoducizr rad—= T
: O O ¢ —
-
s O =
v
le
|/ i
<G —
A 3-phase, 50 Hz 5 = gverhezd Fre sl
o P _ 50 Hz, 16 km Iong overhead ne sooples IO EW =z I1IEW
f e T F < apad £y e ”
8 p£f lagging. The bne resistarnce is 0.03 Q per phose rer = 32 e
inductance 1s 0.7 mH per phase per b= Call : -
> FET = Lairmo == o= Sem T ==
voltage, voltase regulation and eEcency of Tems—==
¥ Of TEmsrensserT
Or
< :
Draw the phasor dizgrsm for 2 romims! ¢ 3 2
] DTS I CCTom 2 oEmTye Ohe
expressians for sending end voltaze amd : T
e and corrent In fervns of revetrrr e
voltage and current. SR
033 L




14.

15.

16.

(n)

(b)

(a)

(b)

(a)

()]

(a)

(b)

. Caap Ty g pupported atoa watel
An overhead line has a span of 336 m. The lime ag pupp

q » 1A H 29 abo
crossing, from two towers whoose heipghts are 33.6-m and 7

water level, The weight of vonductor s 8.3 kg/m and tension in e

conductor is not to oxceed 33400 N. Find clearance between the lowast
point on the conductor and water and also find the horizontal distanee of
this point from the lower support.

Or

An insulator string for 66 kV line has 4 discs. The shunt t;::]):u‘xt;uru o
between each joint and metal work 1s 10% of the capacitance of cach disc.
Find the voltage across the different discs and string efficiency.

Draw the cross-section of a 3-core belted cable. Discuss the function of
each part.

Or

Derive a relation between the conductor radius and inside sheath radius
of a single core cable so that the electric stress of the conductor surface
may be minimum.

Discuss about the different techniques of voltage control.

Or

Discuss the technical and economic advantages of HVDC systems over
HVAC systems.

PART C — (1 x 15 = 15 marks)

A 3-phase overhead line has a series impedance of 10 + j30 ohms per
phase. For receiving and sending end voltages of 132 kV and 140 kV
respectively draw the receiving end power circle and determine the
maximum real power which the line can supply and the load power factor
for drawing this maximum power.

Or

Two conductors of a DC distributor cable AB 1000m long have a total
resistance of 0.1 Q. The ends A and B are fed at 240 V. The cable 1s
uniformly loaded at 0.5 A per metre length and has concentrated loads of
120 A, 60 A, 100 A and 40 A at points distant 200 m, 400 m, 700 m and
900 m respectively from the end A. Calculate the point of minimum
potential and the value of minimum potential.

3 FO534



