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VISION & MISSION OF THE INSTITUTE

Vision of The Institute

To consistently strive for excellence in engineering education by producing skilled,
trained and knowledge-driven engineers who fit into the current and future requirements
of industries, organizations, and society thereby contributing to the sustainable growth of

the country.

Mission of The Institute

M1: To improve teaching-learning process while making the existing curriculum more

contemporary and in keeping with the requirements of the industry.
M2: To create an environment for fostering research and development.

M3: To develop students’ soft skills, ethical values, leadership qualities, reasoning and

analytical abilities and motivate them to address engineering needs of neighboring area.




VISION & MISSION OF THE DEPARTMENT

Vision of the Department

To produce competent electrical engineers with ethical values addressing the challenges in

the field of education, industry, and research for the sustainable growth of nation.

Mission of the Department

M1: To create an environment for quality technical education and produce engineers who
will contribute meaningfully to the growth and development of the country.

M2: To engage the students in research & development in cutting edge and sustainable
technologies.

M3: To develop professional skills, ethical values, and leadership qualities to address the

needs of neighbouring areas in terms of engineering and technical support.




Programme Qutcomes (PO)

PO1

Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.

PO2

Problem analysis: Identify, formulate, review research literature, and analyse complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences,
and engineering sciences.

PO3

Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

PO4

Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

PO5

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modelling to complex engineering activities with
an understanding of the limitations.

PO6

The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

PO7

Environment and sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts and demonstrate the knowledge of and need for sustainable
development.

PO8

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

PO9

Individual and teamwork: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

PO10

Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports
and design documentation, make effective presentations, and give and receive clear instructions.

PO11

Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one’s own work, as a member and leader in a team,
to manage projects and in multidisciplinary environments.

PO12

Life-long learning: Recognize the need for and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.




PEO (Program Educational Objective)

Graduates of the program will be able to:

PEO1: Establish their careers in the field of Electrical Engineering and related areas,
providing innovative and effective solutions.

PEO2: Establish themselves as entrepreneur, work in research and development
organization and pursue higher education.

PEO3: Manage projects catering to current societal and industrial needs in an ethical

manner as a member/leader of multidisciplinary teams.

PSO (Program Specific Outcome)

Upon satisfactory completion of the program, a student will be able to:

PSO-1: Identify, analyze, and solve real-life problems by applying the knowledge in
Electrical Engineering.

PSO-2: Design and develop electrical systems with the help of automation tools to excel in
the field of Electrical engineering.

PSO-3: Find solutions to the issues faced by society through engineering and technological

innovations while upholding professional ethics and social values.




COURSE OBJECTIVE AND COURSE OUTCOMES:

Institute / College Name : Purnea College of Engineering

Program Name B. Tech (Electrical Engineering)

COURSE CODE 100507

COURSE NAME POWER SYSTEM-I

Lecture / Tutorial / 3-0-2 Course Credits 5
Practical (per week):

Course Coordinator Name Mr. Tabish Shanu

Course Objectives: Power Systems—I

The course provides an understanding of modern power systems, including their evolution,
structure, and components such as generation sources, grids, and energy storage. It covers
transmission and distribution systems, three-phase circuits, power transfer, and effects like
skin and Ferranti. The course also focuses on transmission lines, cables, and performance
improvement techniques. It introduces transformers, synchronous machines, load
characteristics, and per-unit analysis. Additionally, it explains over-voltages, surge
protection, and insulation coordination. Finally, it covers DC transmission and the
integration of renewable energy systems like solar PV and wind with power electronic
interfaces.

Course outcomes (CO):

Co1 Able to understand the Generation, transmission and Distribution of Power
System

CO2  |Able to understand the various Power system components

CO3  |Able to understand the concept of Power System Network

CO4  |Able to understand the basic protection scheme and insulation coordination

CO5  |Able to understand the concepts of HYDC Power transmission and renewable
energy sources

MAPPING OF COs AND POs

Po1|Po2|Po3|Po4|Pos[Pos[Po7]Po8]PO9|PO10]PO11]PO12]PSO 1] PSO 2 [ PsO 3
COL 13l 2|2|2]2]12]12]lololo| o] 1] 3 2 1
Coz ol 1 |l2]2|12]1]l12lololo| o] 1] 3 2 2
CO3 1 l2l2l2l2l1]12]l0lo0o|l ol o] 1 3 2 2
co4

1l2l2l2l1l1lololo]l o] o] 1] 3 1 3
CO5

212111l l1l2lolo]l o] o] 1] 2 2 3

Correlation level: 1- slight (Low) 2- moderate (Medium) 3-substantial (High)




COo1

CO2

COo3

CO4

CO5

COURSE OUTCOMES:
COURSE OUTCOMES

To understand the structure and operation of modern power
systems including generation, microgrids, and energy storage

To apply three-phase circuit concepts, power flow in transmission
and distribution systems.

To analyze transmission line parameters, performance, and
compensation techniques.

To evaluate the performance of transformers and synchronous
machines using equivalent and per-unit models.

To understand and assess solutions for over-voltage protection,
HVDC transmission, and renewable energy integration.

Classroom
POs / PSOs =
————— Session (Hrs)
PO-1,2,3,4,5,6,7,12 13
PSO-1,2,3
PO-1,2,3,4,5,6,7,12 8
PSO-1,2,3
PO-1,2,3,4,5,6,7,12 8
PSO-1,2,3
PO-1,2,3,4,5,6,12 -
PSO-1,2,3
PO-1,2,3,4,5,6,7,12 8

PSO-1,2,3

PO’S / PSO’S ADDRESSED BY COS & MAPPING STRENGTH WITH COURSE

PO/PSO CcoO No. of Sessions|% of session| Mapping Strength
PO1 CO1, C0O2, CO3, CO4, CO5, | 13+8+8+5+8 100 3
PO2 CO1, C0O2, CO3, CO4, CO5, | 13+8+8+5+8 100 3
PO3 CO1, CO2, CO3, CO4, CO5, | 13+8+8+5+8 100 3
PO4 CO1, CO2, CO3, CO4, CO5, | 13+8+8+5+8 100 3
PO5 CO1, C0O2, CO3, CO4, CO5, | 13+8+8+5+8 100 3
POG6 CO1, C0O2,CO3, CO4, CO5, | 13+8+8+5+8 100 3
PO7 CO01, CO2, CO3, COs5, 13+8+8+8 88 3
PO8 - - 0 1
PO9 0 1
PO10 0 1
PO11 - - 0 1
PO12 CO1, C0O2,C0O3, CO4, CO5, | 13+8+8+5+8 100 3
PSO1 CO1, CO2, CO3, CO4, CO5, | 13+8+8+5+8 100 3
PSO2 CO1, CO2, CO3, CO4, CO5, | 13+8+8+5+8 100 3
PSO3 CO1, C0O2,C0O3, CO4, CO5, | 13+8+8+5+8 100 3

S. No. | Percentage of Session | Mapping Strength

1 > 70 3

2 30-70 2

3 <30 1

PO PSO

PS-1(100507) |1({2/3|4/5/6[7(8|9]10 )11 12]1/2|3

Mapping

Strength 3|13[3[3[3|3|3[1]1[ 1 ]1]3 |3[3]|3




SYLLABUS:

Topics

Number of
Lectures

Weightage
(%)

Basic Concepts

Evolution of Power Systems and Present-Day Scenario. Structure of g
power system: Bulk Power Grids and Micro-grids. Generation:
Conventional and Renewable Energy Sources. Distributed Energy|
Resources. Energy Storage.

14

Transmission and Distribution Systems

Line diagrams, transmission and distribution voltage levels and topologies
(meshed and radial systems). Synchronous Grids and Asynchronous (DC)
interconnections. Review of Three-phase systems. Analysis of simple
three-phase circuits. Power Transfer in AC circuits and Reactive Power.
Skin effect and Ferranti effect.

17

Power System Components

Overhead Transmission Lines and Cables: Electrical and Magnetic Fields
around conductors, Corona. Parameters of lines and cables. Capacitance
and Inductance calculations for simple configurations. Travelling-wave
Equations. Sinusoidal Steady state representation of Lines: Short, medium
and long lines. Power Transfer, VVoltage profile and Reactive Power.
Characteristics of transmission lines. Surge Impedance Loading. Series
and Shunt Compensation of transmission lines.

19

Transformers

Three-phase connections and Phase-shifts. Three-winding transformers,
auto transformers, Neutral Grounding transformers. Tap-Changing in
transformers. Transformer Parameters. Single phase equivalent of three-
phase transformers. Synchronous Machines: Steady-state performance
characteristics. Operation when connected to infinite bus. Real and
Reactive Power Capability Curve of generators. Typical waveform under|
balanced terminal short circuit conditions — steady state, transient and sub-|
transient equivalent circuits. Loads: Types, Voltage and Frequency
Dependence of Loads. Per-unit System and per-unit calculations

19

Over-voltages and Insulation Requirements

Generation of Over-voltages: Lightning and Switching Surges. Protection
against Over-voltages, Insulation Coordination. Propagation of Surges.
Voltages produced by traveling surges. Bewley Diagrams.

12

Introduction to DC Transmission & Renewable Energy Systems DC
Transmission Systems: Line-Commutated Converters (LCC) and Voltage
Source Converters (VSC). LCC and VSC based dc link, Real Power Flow,
control in a dc link. Comparison of ac and dc transmission. Solar PV
systems: 1-V and P-V characteristics of PV panels, power electronic
interface of PV to the grid. Wind Energy Systems: Power curve of wind
turbine. Fixed and variable speed turbines. Permanent Magnetic
Synchronous Generators and Induction Generators. Power Electronics
interfaces of wind generators to the grid.

19

Total™

42

100%




TIME TABLE

B.Tech. 5™ Semester, Electrical Engineering Department

ROOM NO. 208, wef- 10/03/2025, Batch-2022-26

1:20 - 2-4:30pm
10:00 - 10:50 - 11:40] 11:40-12:30 12:30-1:20; 2:00
10:50
R
MON PS-|
TUES E PS-I Lab
WED
PS-I C
THUR PS-|
E
FRI
S
SAT PS-I Lab
S

Faculty Name : Tabish Shanu

10




List of Students-

SI No Name Registration No
1 Sahil Kumar 21103131001
2 Nitish Kumar 21103131002
3 Raj Kumar 21103131004
4 Saurav Kumar 21103131007
5 Neha Kumari 21103131012
6 Hariom Kumar 21103131017
7 Sandhya Kumari 21103131021
8 Supriya Kumari 21103131024
9 Pankaj Kumar 21103131030
10 Vivek Kumar 21103131033
11 Md Danish Jamal 21103131045
12 Ujjwal Kumar 21103131046
13 Harshit Kumar 21103131047
14 Anjali Priya 21103131053
15 Rohit Raj 22103131001
16 Sameer 22103131002
17 Asrar Ahmad 22103131003
18 Anubhav Kumar 22103131004
19 Vikash Kumar 22103131006
20 Ashish Aman 22103131008
21 Anukriti 22103131009
22 Sadan Kumar 22103131010
23 Mannu Kumar 22103131011
24 Anshu Priya 22103131012
25 Ravishankar Kumar 22103131013
26 Manish Kumar 22103131014
27 Monu Kumar 22103131015
28 Aman Kumar 22103131017
29 Shivani Kumari 22103131018
30 Badal Kumar 22103131019
31 Abhinay Kumar 22103131020
32 Anushka Singh 22103131023
33 Utkarsh Jha 22103131025
34 Komal Kumar 22103131027
35 Soni Priya 22103131029
36 Ghanshyam Kumar 22103131030

11




37 Suman Kumar 22103131032
38 Shivam Kumar 22103131033
39 Vijay Kumar 22103131034
40 Ashish Kumar 22103131035
41 Ankit Raj Prince 22103131036
42 Nisha Kumari 22103131037
43 Rohit Kumar 22103131038
44 Sakshi Suman 22103131039
45 Aryan Kumar 22103131040
46 Pintu Kumar Yadav 22103131042
47 Parmeshwari Bharti 22103131043
48 Abhay Kumar 22103131044
49 | Rajeev Ranjan Kumar | 22103131904
50 | Siddhant Singh Tomar | 22103131907
51 Silki Kumari 22103131911
52 Neha Kumari 23103131901
53 Yash Raj 23103131902
54 Satimala Kumari 23103131903
55 Avinash Kumar 23103131904
56 Priyanshu Bharti 23103131905
57 Shivani Kumari 23103131906
58 Vijay Kumar 23103131907
59 Khushi Anand 23103131908
60 Anupriya Kumari 23103131909
61 Muskan Kumari 23103131910
62 Rajlakshmi 23103131911
63 Shweta Kumari 23103131912
64 Yamika Bharti 23103131913
65 Ritesh Kumar 23103131914
66 Ramesh Kumar Sah 23103131915
67 Krishan Kumar 23103131916
68 | Kundan Kumar Yadav | 23103131917
69 Kanhaiya Kumar 23103131918
70 Vikas Kumar Ram 23103131919

12




m“. - — S
: = ™
AN e s L v ALt Sey s N - v W S . - S ‘. - o F| as Qila_| - - | - -
¢ 9 a |a ) | [ o wladiedlir s s Bl B
= = = b R v S v el Mr ao fr ) . ful 48 oo [P g ] = o] 21 =l 5 Jal - v n - v
Wlwlp ﬁVD»Dl.D..v.D»GI . FD;DICI.Mrfr | alalala|al ~|a]al af A ala]aje]alSsiSl
orr S o = s -y S s o d B = Po¥
o < A} L S \ Q)
S nﬂlw. s sl al aja| . |SJajaja] |-~ || Q] |a |l |2 - - 9| A ] a] S S~ L
> o % X :
o m.mwfV.,Vv alelala|lajaladala] | al]| | a|la] S a |- al -l ealalalalal .
= 3y B = 3 ala. Qlall o <
- ( o —
| N Helal (dajaed - e “|lada.| M| S| | &= ]| O Q] 2| .+ s | & Q- ol (= | Ao
| : . A o &
X Halnlalaldalsals Astalel] a o] s|laa]alalal - |a] |0 o alQalalalal
Wuﬂ alalalea]ela] . sladall s Ja] (e ad - |2l a) s » |'Qx] < o | au] &l o S o | sl ] S
=3 |-
| Helalalalal] ~|oalal (| -] adoa]alaladalaf -|la]jJala] - || ala] - [=|a|lala|=
" m.w:LDl e aldalalaedalalalalae | oda] ] | aala |l S al - sliakl] = Pp~ﬂ'ﬁp
| A R R EE I I EE R EE T e s R R e S e R e e T T e =l T NEENES
m .AHPDIP4P a VJ a | @ . | acl e <] e al] asfias] allas] LilicsiEElTal ol @l <l S <S=F - = P~
m\) mﬂpppppn alja | s |SYISJa]la]| s |aalala]laglalalalalal alall - |asdaja ] - P
"M = I EFEEFE EEHEE I TN E R E S E A e R il e e e o e e Ee s e
oy
" ~ F%m ajedsladalalae] oo oo ala|lalaja]lael]alalaal -|al alalalalal - |eda
..,UA.J O |alal “|la|alo|a|lals ala|a|alalals sJe|ale] - o = d i shFatffrailiatlies - Fa
= T 2 || [ SHelSlalaolala] (] |Jafoe|ag]a]e]a|lala]lo]al ala] JJaafala] > [a
I —~~ T\l L3
| s T e et o e e ey e el o RS [ [P R ) e ] I [P e o ) = ) (=Y = ) =l = [ Il e = 7= ==
E“m.m 2 =2 2 Be e e e e s e L S e R S A L A S P A S N R = e = = s | = e =
C,,L, Lla|afS|a]dalelalalalalalalals= e e e e e e Sk =
N— = Hﬂ—'ﬂ“ Slaeqodad - |Slede ]S adalalas|la]l al - = e O = =
A,/k ledadalal -] - slaelada ] o [t = [ = - - n,lﬁlp~
N.U/Jﬁ NMH\PP\P\F e jaja || ]als]|aolala|ea]la ]|l gl ¢« || o la i lala ltalieafa s
= >
E%MODNMH ==l DrpnleD.OIOIDuPPlelPPPDIDID;PPDIPPD!DID'DJPP
H & S| ala]a]lalsla] - [=[=] ] SlalaelelalaleslSHalaladalslalalalafalalaelafs
oS
T/r\m e == o = = SRR HE S W e il IO [ [l o= =] ) [ = = (] [r= [ alla |=lialialfaiaticas = e b
A./(«,: = S e e N  EE E S E e e e o e = T e T ] S
M = &1,P,~F_P_F_r el ] el el o] eSS e - ola P_P-)~P~
g = wwxﬁ;nl—wlﬂ _F_\lr =) I (s =] - e e F ST =T =l - Tl _ ~._ ~D|_
1 I mJﬂ\.n_ - P = o o ey ) (=S [ g == ] DRt e [l ol e = 7= [ = == SRR
(" R — — Y —
q S|l = =1 ¢ <y = = = o D T Ee A=
.wm = = sLel =1 =1 =2 21" & S|zl &L & ) = ﬁ
.wqﬂlm._ = ) m W., \
.\.M«. = = malr A W \
# - oy b A 2 2 4 & gl 2| | |- 2 4 < ¢ : 3
i 2 1 & A £ (==} % 2 gl R < ¢ =~ 3
¢ 2| 8 g ¢35 2 m.}w 3| % z I - 3 & g s N 4 3 3
e =9 g4 §-= < 8 3 o 2| a2 § - 3 & S S[aFl 3 3 &3
i 1L = | 1 =2 . A 4 T = ) KA N E IR E RS g~ A< S § 32 5 3
) = A 2. N> . . o 1 ) Al 5 = 3 3 .
o - MN 2 & o H SHTEA Ao < B T3 = N o o m 5l S N | - 3l —| =3
=£ s <3 N. o4 = )| ~r4 & B~ - [ | ™ g =5 F-, % S 7 - /h —_— § g 2 S o S| W K <
Ly A A H AN o S T 2 o =% ] A J<F| = s 3 s < 3 3 3 = w
L - L Vi i - ~ < <N o V/ﬂ&lﬁ(ul!
e S ] [ s e - el i
© 3 & 0 e 4 s ¢ = =R =S | I S B
= 2 - >0 3 k- = = R




e e — ————
STRE T\ 1 S e < <l gl B e e =
= a - \ . : 5
&l s 2 = Q“] < o N AT =S > s RS « | Qe a || = &
Onrw%ol e B (il O alale] - |==]S= Pl Q] oy - o e .b’x\h\\ﬁbpr o e = L - o m
L= e alalal .|| & <] - s llalllat| as—|"- o B =S e el e ol = © S B R i
= S R — a-
=y a0 T s e e (G T E &SRS e e | ey s R =) == 0 ol e e e e e
..NP nurDvDIJDl.D;DIDIDIp. - s al o al<e| - ol ool |o || a e
—
c5 Ty e e T R T s o e e e s s s elal clsdelales]lal -] - | .|ajajals|a|
."V“.,..H.PPP.D.!PDIPPPPP. DIOIDIDIP - Sl allal &= ~ il [ > al o | & - ey
mm‘%PP. EilaaiEs R e =t ot e llat i [Fat R o ES] alelae|laClalalala - 200 B ] 5
mm% = S e 2V S e Pl PPPPPPPPPD\P:P al al e ali=| el e Rt e .
B R = e = R S =< I (e [ alalalaelal - clalSd el al . a|lal|o|e-| ofalalae] <o sS—=
mA% 3 P.PP.DIPDIPPPDIP'PPPPPapPPPPDDDIPDIP- -
[Ne|lejelal] - el aalalaladaolals|aja | o o] ol = e e e | e e s = el e
SR R e s R EE EEE EE et el e b el © alalele|lalalslala] e
sl dalola|clalalalalalala|a]|afa]la]laljal &g - e ro i e et e T et e R e
N.DIPPPDIPvPPDTDIDIPPDIPDIDIODPD\Dlp. T[] o b f ] G B e s
TMPPPPDIOIDIPPa alalalalal ol oo all = e [ e e ad = e = P B =t e
m.mﬁ PPPPPPPPPPPPPPPPPPP cPPPPPPD}PPPPPP
M\v‘aw e e e e | e [Tl E SR e [l [ o [Raid e Bl | = = ey | Faul e | v e e T IS RS R e e R R e
we e || & =" = s e e A e e e e e e e e e e e e e = S e = S e e e
mmﬂbl Jedelalae] |si= - - <= ] ~]ola] c|Salala]Ho]a] o] = - - = | e
= = | [l -] -Te]lal=a]=] Fa = Sizles Ol [y [l =l fEa = = [a <= ol =1 =
=l a]a|al] s ey EE alalalal]la]alal s e e R R e T e Ea =e |
m\ﬁp 3 =1l =l | o T S EE ] = [T e fEEE s s ] edl fellieg ) o aad T eaad =l
= ”u‘w led alalalalalalal Jalaeleaeflsyal -|aojaolae]aljala]SHal|S lale|lstalal - S la
n.lmL L N = A el P e Brae beevs ru o= [l el s | et fraeld | ala ||| . PDI oo B P P PSas] BT s =
N - o I L P P P P S S e = e = e e
W&)WEMW*S/LF/F/LﬂﬂV#PMP%PﬂP_g—p—PPOIDIa Q] .|| ||l ala] ||| == A..l_p.)'_
P R e e R e e e S e e e e e e =
wm.hlf.m%ﬂd/rfpfﬂl,ﬁ[/ ,, %nlpw .—P_L ._DI_DI all azllaz| atliqi S el et iSRS Ec Il e T e P e T ey s
»\WNWW’LP,AL -1 -,f_AI_L -_P_p._nr alalal |l - | = = = = il e e = e S T ==
L S E S i e S s s e
B 2 3| = =
[ sl gl <
1 S 2| 8|8
u,..M 3 ! W 3 S - ey | =l = <
wnubtbw w |y J = 3] 3 3 " :@IWMV/,.MW o s SR _—
M X (213 8 47 8.3 4 5448 2703 4 43 4 4354 [
ﬁ A =7 = SR Z MWW € £ m..m = =5 £l Mﬁm ST | = m =1 =
IW S| = < 2 c < (R sy M 8 3| = g - < -~ : e L e
w << = 3| g -Jd 7 H .y a5 s| = d | —= S S8 S b.bk.%vlﬂﬁ
= 33 s A Y el nd S EE T
> < < S - = =X L~ =] = <= s s S = & = ~ - = = =
_I u_ VL_ (,‘ Lﬁk 1 = - = S| d §F = 3 = HW f% %dmw,. .\/\du < = RAJ& vm ad S
EEEEEEFEFEEEEEFFFFERF PSPy ,
P = = A3 A S EH ssisiclasldadAdds el 8= 24 2
l‘”\\\;s o LS ] S SENTY - >




P~

ISTER FOR EMONTHO
ATTENDANCERE o010 H MP Lo 9 a¥og A A M 2
‘srf—’m"/’f?? 1 —?‘ﬁllg ] e 4153714 15]16] 17| 18| 19| 20| 21| 22| 28 24 w2671 28] 28] 20| 1 | Refr
Mo REIRR A b e P T — i
1| P b pRNARAE e R plelelelelplpl-[p{ple fp lplp1pl -
] tuds b [To[elottEEr T T plolelel [el]-|- [Plplp1P LPIP 1P 1P L* P -
.1 Fubabe b L elelel e | e B e Plolplel-[-Lelp [elele
Tl Vb b 4 L;LL;LL’ olelelelelelelolel.T-lelp [P PleLPl- -
| _,___,_’—w-—’/—” —t—t—
—— __,.__—’-r-—‘/‘/—’——‘ T
_,/‘__’/——””—— —
o MR
i R e L
R L R
I L1
/___—__——————
REEEEERCL e
| RURIEIELE
| 0 [R1iT P
| ol




Lecture Plan

Text/ Reference:-
1. J. Grainger and W. D. Stevenson, “Power System Analysis”, McGraw Hill Education, 1994.

2. 0. 1. Elgerd, “Electric Energy Systems Theory”, McGraw Hill Education, 1995.
3. A. R. Bergen and V. Vittal, “Power System Analysis”, Pearson Education Inc., 1999.

4. D. P. Kothari and I. J. Nagrath, “Modern Power System Analysis”, McGraw Hill Education, 2003.
5. B. M. Weedy, B. J. Cory, N. Jenkins, J. Ekanayake and G. Strbac, “Electric Power Systems”, Wiley,

2012.
Lecture No. Topics
1-2 Evolution of Power Systems and Present-Day Scenario
3 Structure of a power system: Bulk Power Grids and Micro-grids

4-6 Generation: Conventional and Renewable Energy Sources. Distributed Energy
Resources. Energy Storage.

7-8 Line diagrams, transmission and distribution voltage levels and topologies (meshed and
radial systems).

9-10 Synchronous Grids and Asynchronous (DC) interconnections. Review of Three-phase
systems.

11-12 Analysis of simple three-phase circuits. Power Transfer in AC circuits and Reactive
Power.

13 Skin effect and Ferranti effect.

14-15 Overhead Transmission Lines and Cables: Electrical and Magnetic Fields around
conductors, Corona. Parameters of lines and cables.

16-17 Capacitance and Inductance calculations for simple configurations.

18-19 Travelling-wave Equations. Sinusoidal Steady state representation of Lines: Short,
medium and long lines.

20-21 Power Transfer, Voltage profile and Reactive Power. Characteristics of transmission
lines. Surge Impedance Loading. Series and Shunt Compensation of transmission lines.

22-23 Three-phase connections and Phase-shifts. Three-winding transformers, auto
transformers, Neutral Grounding transformers. Tap-Changing in transformers.
Transformer Parameters. Single phase equivalent of three-phase transformers.

24-27 Synchronous Machines: Steady-state performance characteristics. Operation when
connected to infinite bus. Real and Reactive Power Capability Curve of generators.
Typical waveform under balanced terminal short circuit conditions — steady state,
transient and sub-transient equivalent circuits.

28-29 Loads: Types, Voltage and Frequency Dependence of Loads. Per-unit System and per-
unit calculations

30-31 Generation of Over-voltages: Lightning and Switching Surges. Protection against
Over-voltages, Insulation Coordination.

32-34 Propagation of Surges. Voltages produced by traveling surges. Bewley Diagrams.

35-37 DC Transmission Systems: Line-Commutated Converters (LCC) and Voltage Source
Converters (VSC). LCC and VSC based dc link, Real Power Flow control in a dc link.
Comparison of ac and dc transmission.

28-40 Solar PV systems: 1-V and P-V characteristics of PV panels, power electronic interface
of PV to the grid. Wind Energy Systems: Power curve of wind turbine. Fixed and
variable speed turbines.

41-42 Permanent Magnetic Synchronous Generators and Induction Generators. Power

Electronics interfaces of wind generators to the grid.
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Topics Lecture (6{0)
Covered | covered

Evolution of Power Systems and Present-Day Scenario. 1 CO1
Present-Day Scenario 2 CO1
Structure of a power system 3 Co1
Bulk Power Grids and Micro-grids. 4 CO1
Generation: Conventional and Renewable Energy Sources 5 CO1
Distributed Energy Resources. Energy Storage. 6 Co1
Line diagrams 7 COo2
transmission and distribution voltage levels and topologies (meshed and 8 CO2
radial systems)
Synchronous Grids 9 COo2
Asynchronous (DC) interconnections. 10 CO2
Review of Three-phase systems 11 CO2
Analysis of simple three-phase circuits. 12 CO2
Power Transfer in AC circuits and Reactive Power. Skin effect and Ferranti 13 Co2
effect.
Overhead Transmission Lines and Cables 14 CO3
Electrical and Magnetic Fields around conductors, Corona. 15 COo3
Parameters of lines and cables. 16 COs3
Capacitance and Inductance calculations for simple configurations. 17 Cco3
Travelling-wave Equations. Sinusoidal Steady state representation of Lines: 18 Cos3
Short, medium and long lines.
Power Transfer, Voltage profile and Reactive Power 19 CO3
Characteristics of transmission lines. 20 CO3
Surge Impedance Loading. 21 Co3
Series and Shunt Compensation of transmission lines. 22 Cco4
Three-phase connections and Phase-shifts. 23 CO4
Three-winding transformers, auto transformers, Neutral Grounding 24 CO4
transformers.
Tap-Changing in transformers. Transformer Parameters. Single phase 25 CO4
equivalent of three-phase transformers.
Synchronous Machines: Steady-state performance characteristics. Operation 26 Cco4
when connected to infinite bus.
Real and Reactive Power Capability Curve of generators. 27 Co4
Typical waveform under balanced terminal short circuit conditions — steady 28 Co4
state, transient and sub-transient equivalent circuits.
Loads: Types, Voltage and Frequency Dependence of Loads. Per-unit System 29 CO4
and per-unit calculations
Generation of Over-voltages: 30 CO5
Lightning and Switching Surges. 31 CO5
Protection against Over-voltages, Insulation Coordination. 32 CO5
Propagation of Surges. \VVoltages produced by traveling surges. 33 CO5

17




Bewley Diagrams. 34 CO5
DC Transmission Systems: 35 CO5
Line-Commutated Converters (LCC) and Voltage Source Converters (VSC). 36 CO5
LCC and VSC based dc link, Real Power Flow control in a dc link. 37 CO5
Comparison of ac and dc transmission 38 COs
Solar PV systems: |-V and P-V characteristics of PV panels, power electronic 39 CO5
interface of PV to the grid.

Wind Energy Systems: Power curve of wind turbine. 40 CO5
Fixed and variable speed turbines. Permanent Magnetic Synchronous 41 CO5
Generators and Induction Generators.

Power Electronics interfaces of wind generators to the grid. 42 CO5
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L_ectu re Notes»

© Catagory i i el o

Installed
Generation - -

_% Share m
Total

_ capacity (GW)

210970 -

-47.4%:

Lignite

6.620

1.5%

Gas

24.818

5.6%:

D|esel

Total Fo?sil Fuél :

242 997 4 6%

0.1%

RES (Incl. Hydro) : ;
‘Hydro : ; 46.928

Wlnd § : -46.422

BM Power/Cogen : :10.355
Waste to Energy : - 0.591

Non-Fossil Fuel

193. 580

Wlnd Solar&OtherRE R T R SR o

..Solar P T S, 7. 7 5 (N I N— ST——— ) §

"SmaHHydroPower"";""""'E'S'.OO'S'

- 43, 5%
10.6%

10.4%
2.3%:

0. 1%:
. 1%

,,3,3,;0%.........

Ao |

Nuclear

8.180

Totai Non- Fossnl Fuel

| 201.760

Totalﬁlnstalied Caﬁpacityﬁ
 (Fossil Fuel & Non-Fossil Fuel)

|| - 444.757 |

1100%

> Nu_clear power is the seventh—la_rgest source of e]ectr_icity in: India. :

F As of November 2024, Indla has 25 nuc]ear reaetors m operallon 111 8 nuclear power

plants w1th a tota] 1nstal]ed capacrw of 8 180 MW

é'b“Billk'pfo“-"elf'gri'(l;"""'5' O SO FOSO PP RRUUE SOPRUUUE OUPIPIPE SO
:I ‘A bulk power grld also known as a| bulk power system (BPS) s a ]arge,

1nterconnected network of electrlcal generatlon transmlssmn and dlstrlbutlon

" facilities de51gned to supply e]'ectr1c1ty toa ]arge area or entire natlon, transportlng

~ high-voltage electricity from power plants to substations. .~~~ . -

Q Th}e faciliéties and control systems are neceesary for operéating an integral e]eetric

energy transmission network and maintaining transmission system: reliability.

. Together these components generate and deliver electricity to customers :

N
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O Example Microgrid

E E Microgrid Controller

N

Combined Heat
and Power

1z B o
T Load (Homes and Facilities

Generator

Utility Grid

)

Renewable Energy

Energy Storage

Microgrid

» A microgrid 1s a small, localized power grid that can operate mdependently or in
conjunction with the mamn electrical grid. It consists of distributed energy
resources (DERs) such as solar panels, wind turbmes, batteries, and backup
generators, along with smart controls to manage electricity flow efficiently.

Key Features of a Microgrid--

» Self-Sufficient — Can function autonomously (off-grid mode) or connect to the
main grid (grid-tied mode).

» Distributed Generation — Uses local energy sources like solar, wind, or diesel
generators.

» Energy Storage — Often includes batteries for backup and load balancing.

» Smart Control Systems — Monitors energy production, consumption, and grid
stability.




Yy Yy vYVvY QO

Types of Microgrids

Grid-Connected Microgrids — Work alongside the main power grid but can disconnect
during outages.

Oft-Grid Microgrids — Completely independent, used mn remote areas without access
to national grids.

Hybrid Microgrids — Use multiple energy sources (renewables + diesel generators) for
reliability.

el

Benefits of Microgrids
Enhanced Energy Reliability — Provides backup power during grid failures.
Integration of Renewable Energy — Supports cleaner and more sustainable energy use.

Energy Independence — Usetul in remote or disaster-prone areas.

Reduced Transmission Losses — Localized generation means less energy lost m
transmission.

Microgrids are widely used m rural electrification, military bases, industrial parks,
hospitals, and smart cities, offering a resilient and sustainable power solution.

i

Generation
Installed Capacity Resource Wise
(Nov-2024)
Total Installed Capacity : 456757.5 MW
@ Coal (211029.51 MW) @ Gas (24818.2 MW) Diesel (589.2 MW) & Nuclear (8180 MW) @ Hydro (46968.17 MW)

@ RES (158552.4 MW)
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Conventional Energy Sources

1. Thermal Power Generation (Coal, Oil, and Gas)

» Thermal power plants burn fossil fuels (coal, oil, or natural gas) to produce heat,

which converts water into steam to rotate turbines and generate electricity.
(a) Coal-Based Power Plants
Major Contributor: ~50% of India's electricity generation.

Examples:

» Vindhyachal Super Thermal Power Station (Madhya Pradesh) — Largest in
India (~4,760 MW).

» Korba Super Thermal Power Station (Chhattisgarh).- 2600MW

(b) Oil-Based Power Plants

» Less common due to high costs and dependence on imports.
» Mostly used in remote locations and as backup power.
Examples:

» Barauni Thermal Power Station (Bihar). — 720MW

(¢) Natural Gas-Based Power Plants
» Cleaner than coal but limited availability.
» Uses gas turbines instead of steam turbines.
» Examples:

» Dabhol Power Plant (Maharashtra).

» Kawas Gas Power Plant (Gujarat).
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2. Nuclear Power Generation

» Uses nuclear fission (splitting urantum/plutonium atoms) to produce heat,

generating steam to drive turbines.
» Only 3% of India's total electricity .
Examples:
» Kudankulam Nuclear Power Plant (Tamil Nadu) — 2000MW.

» Tarapur Nuclear Power Plant (Maharashtra).- 1400MW.

|

3. Hydroelectric Power Generation
» Uses the flow of water to turn turbines and generate electricity.
» About 10% of India's electricity comes from large hydro projects.
Examples:
» Bhakra Nangal Dam (Punjab/Himachal Pradesh).- 1325MW

» Tehr1 Dam (Uttarakhand) - 1000MW.

Challenges of Conventional Electricity Generation in India

Advantages: Reliable, large-scale power production.

Disadvantages: Pollution (coal/oil), resource depletion, high costs, and environmental

concerns.
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Cumulative Achievements (as on

Sector 28.02.2025)
I. Imstalled RE Capacity (Capacities in MW)

Wind Power 48588.56
Solar Power* 102566.02
Small Hydro Power 5100.55
Biomass (Bagasse) Cogeneration 9821.32
Biomass(non-bagasse)Cogeneration 921.79
Waste to Power 309.34
Waste to Energy (off-grid) 401.95
Total 167709.53

*Solar Power (Cumulative) : 102.57 GW
*Ground Mounted Solar Plant : 78.47 GW
+Grid Connected Solar Roottop: 16.66 GW
sHybrid Projects(Solar Component) : 2.85 GW
*Off-Grid Solar: 4.59 GW

Non-Conventional Energy Sources

1. Solar Energy
> Process: Solar panels convert sunlight into electricity using photovoltaic (PV) cells.
b Capacity: ~102 GW (as of 2025).
» Major Solar Power Plants:
» Bhadla Solar Park (Rajasthan) — World's largest (~2,245 MW).

b Pavagada Solar Park (Karnataka).

2. Wind Energy

> Potential: India has a wind energy potential of around 302 GW, particularly in states like Tamil Nadu,

Guyjarat, Maharashtra, and Karnataka.
» Installed Capacity: Over 48 GW as of 2025.

» Muppandal Wind Farm (Tamil Nadu) - Largest in India (-1,500 MW).
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3. Hydropower (Small and Mini Hydel Projects)

»  Small and mini hydel projects (up to 25 MW capacity).

» Installed Capacity: Over 5.1 GW from small hydro projects.

4. Biomass Energy

» Large amounts of agricultural and organic waste, which can be used for biomass energy.
» Installed Capacity: Around 19 GW.

5. Geothermal Energy

»  Limited but identified in regions like the Himalayas and the West Coast.
> Installed Capacity: Still in the research and development phase.

6. Tidal and Wave Energy

» Identified along the coasts of Gujarat and West Bengal.

» Installed Capacity: Experimental projects are underway.

7. Waste-to-Energy

» Potential: Urban and industrial waste can be converted into energy.

» Installed Capacity: Around 700 MW.

Distributed Energy Resources
» Types of Distributed Energy Resources (DERs)
1. Solar Photovoltaic (PV) Systems:
» Rooftop solar panels or small-scale solar farms.
» Generate electricity directly from sunlight.
2. Wind Turbines:
» Small-scale wind turbines for localized power generation.
3. Battery Storage Systems:
» Store excess energy generated by DERs for later use.
» Examples: Lithium-ion batteries, flow batteries.
4. Microgrids:

» Localized grids that can operate independently or in conjunction with the main grid.

» Often integrate multiple DERs for reliable power supply.




5. Combined Heat and Power (CHP) Systems:
b Generate electricity and useful heat simultaneously, improving efficiency.

6. Fuel Cells:

b Generate electricity through electrochemical reactions, often using
hydrogen.

7. Small Hydropower Plants:
» Small-scale hydroelectric systems for localized power generation.
8. Biomass Generators:

» Convert organic waste into electricity or heat.

4

Transmission and Distribution voltage levels
1. High Voltage (HV) Transmission

p 33kV - Last-mile transmission to distribution substations

» 66 kV - -Used m some state transmission networks (e.g., rural electrification, older

systems).
» 110 kV - Found in regional grids (less common, mostly in legacy systems).
2. Extra High Voltage (EHV) Transmission
» 132 kV - Common in state transmission networks (e.g., intra-state power transfer).
» 220 kV - Widely used for inter-state power transmission and sub-transmission.

» 400 kV - Primary voltage for national grid (ISTS - Inter-State Transmission
System).Connects regional grids (Northern, Southern, Western, Eastern, and North-

Eastern).
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W

. Ultra High Voltage (UHV) Transmission

» 765 kV

» Used for long-distance bulk power transfer (e.g., from pithead coal plants in

Chhattisgarh to distant states).

» Operated by Power Grid Corporation of India (PGCIL).

v

HVDC (High Voltage Direct Current) £800 kV

» Used for very long-distance transmission (e.g., Raigarh (Chhattisgarh) to

Pugalur (Tamil Nadu) — 1,830 km).

b Reduces transmission losses over AC for distances >800 km.

4. Future & Experimental Levels

» 1,200 kV (UHVAC — Under Pilot Testing)

» India is testing 1,200 kV AC transmission (world’s highest voltage level) for

future ultra-long-distance power transfer.

Used for direct distribution to industries, commercial areas, and consumers.

Voltage Level Usage

11 kV Supphes power to small industries, rural
feeders

66kV/33kV Industrial loads, mines, and special

415V (3-phase) / 230 V (1-phase)

consumers

Domestic, commercial, and small-scale
users
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Topologies
» Radial distribution system

» This system 1s used only when substation or generating station 1s located at the
center of the consumers. In this system, different feeders radiate from a substation
or a generating station and feed the distributors at one end. Thus, the main
characteristic of a radial distribution system 1s that the power flow is in only one
direction.

» A major drawback of a radial distribution system is, a fault in the feeder will result
in supply failure. @ ko

substation

service drops
|
& & & i
=2 | (overhead)
s
T
@
Q
]
ﬂia@ LV feeders

i i@ @
(cable)
= =l

» Parallel feeders distribution system

» The disadvantage of a radial system can be minimized by introducing parallel
teeders. The mitial cost of this system 1s much more as the number of feeders 1s
doubled. Such system may be used where reliability of the supply is important or

tor load sharing where the load 1s higher.

" feeder 1 "l

ﬁ( ﬁ( % feeder 2 xq-GD-
ol
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» Ring main distribution system

» A similar level of system reliability to that of the parallel feeders can be achieved
by using ring distribution system. Here, each distribution transformer is fed with
two feeders but in different paths. The feeders in this system form a loop which
starts from the substation bus-bars, runs through the load area feeding distribution
transformers and returns to the substation bus-bars.

Substation

Distributor

Distributor

Distributor

» Interconnected/Meshed distribution system

» When a ring main feeder 1s energized by two or more substations or generating
stations, 1t 1s called as an interconnected distribution system. This system
ensures reliability 1n an event of transmission failure. Also, any area fed from
one generating stations during peak load hours can be fed from the other
generating station or substation for meeting power requirements from

mcreased load.
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Key Differences

Parameter Radial System Meshed System
Reliability Low High

Cost Low High

Complexity Simple Complex
Scalability Poor Excellent

Voltage Control g}};eijllt)enging (voltage Efficient

Fault Recovery Manual restoration Automatic rerouting

Conclusion
*Radial - Cheap but unreliable (good for small-scale power supply).
*Meshed -Expensive but robust (essential for large-scale, reliable power

transmission and distribution).

Grid

» Electrical grid or power grid 1s defined as the network which interconnects the
generation, transmission and distribution unit. It supplies the electrical power from
generating unit to the distribution umt. A large amount of power is transmitted

from the generating station to load centre.

The electrical grid 1s mainly classitied into two types. They are-

» Regional Grid — The Regional grid 1s formed by interconnecting the different

transmission system of a particular area through the transmission line.

» National Grid - It 1s formed by interconnecting the different regional grid.
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>
>

Reason for an Interconnection-

The interconnection of the grid provides the best use of power resource and
ensures great security to supply. It makes the system economical and reliable. The
generating stations are interconnected for reducing the reserve generation capacity
in each area.

Distribution
System

Distribution  402¢

Transmission
System

Transmission

System Distribution

System

Electrical Grid

Disadvantages-

>
>

HVAC (High Voltage Alternating Current)
Interconnection

In HVAC link the two AC systems are interconnected by an AC link. For
interconnecting the AC system, 1t 1s necessary that there should be sufficiently close
frequency control on each of the two systems.

For the 50Hz system, the frequency should lie between 48.5 Hz and 51.5 Hz. Such an
interconnection 1s known as synchronous interconnection or synchronous tie.

The frequency disturbances m one system are transferred to the other system.

The power swings in one system affect the other system. Large power swing in one
system may result in frequent tripping due to which major fault occurs m the system.
This fault causes complete failure of the whole mterconnected system.

There 1s an increase n the fault level if an existing AC system 1s connected with the
other AC system with an AC tie line. This 1s because the additional parallel line
reduces the equivalent reactance of the interconnected system.
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Skin effect

» The skin effect is a phenomenon where alternating current (AC) tends to flow
mostly near the outer surface (skin) of a conductor, rather than uniformly
across 1its cross-section. This effect increases the effective resistance of the
conductor at higher frequencies.

Current flows over the

Very little or no current surface of the conductor

flows through the core of
the conductor

\ Cross-sectional
area of conductor

Fig. - Cross-sectional view of a conductor
having Skin Effect

Cause of Skin Effect
1. AC Current Creates a Changing Magnetic Field

»  When AC flows through a conductor, it generates a time-varying magnetic field around and inside it (Faraday’s
Law).

»  This changing field induces eddy currents inside the conductor (Lenz’s Law).

2. Eddy Currents Oppose the Main Current

» The induced eddy currents oppose the original current flow (due to Lenz’s Law).

» Near the center of the conductor, this opposition is strongest, pushing electrons outward.
3. Current is Forced Toward the Surface

» The resulting current density becomes highest near the surface and weakest at the center.

»  This means most of the current flows in a thin "skin" layer, while the inner part of the conductor

»  Skin Depth (3)
» The depth at which current density drops to 1/e (~37%) of its surface value.

» Formula:

2
§ =2

wh

b p = Resistivity of conductor (Q-m)
b w=2nf = Angular frequency (rad/s)

» pp = Permeability (H/m)
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Effects of Skin Effect

>

Practical Implications

Increased Resistance (AC resistance > DC resistance).
Reduced Effective Conductor Area (less metal is used efficiently).

Higher Power Losses (I°R losses increase with frequency).

Application Impact of Skin Effect Solution
Power Transmission (50/60 Moderate increase in Use stranded conductors
Hz) resistance (ACSR)

High-Frequency Circuits
(MHz-GHz)

Transformer Windings

Severe resistance icrease Litz wire, hollow tubes

Losses increase with

Laminated or foil windings
frequency

Ferranti effect

>

The effect in which the voltage at the receiving end of the transmission line 1s more
than the sending voltage i1s known as the Ferranti effect. Such type of effect mainly

occurs because of light load or open circuit at the receiving end.

Long transmission lines (typically over 200-300 km) have significant capacitance
between the conductors and ground or between the conductors themselves. This
capacitance acts like a capacitor in the circuit. On such transmission lines, the
capacitance is not concentrated at some definite points. It 1s distributed uniformly along

the whole length of the line.

When the voltage 1s applied at the sending end, the current drawn by the capacitance of
the line is more than current associated with the load. Thus, at no load or light load, the
voltage at the receiving end is quite large as compared to the constant voltage at the

sending end.
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HA It

Nominal pi model of the line at no load. V,

Phasor Diagram

Characteristics
» Occurs m long EHV/UHV lines (>250 km for HVAC, >500 km for HVDC).
» More severe in underground cables (higher capacitance than overhead lines).
» Worsens with higher voltage levels (e.g., 400 kV, 765 kV).
Effects of Ferranti Effect
» Overvoltage at Receiving End

» Can damage transformers, circuit breakers, and mnsulation.
» Increased Reactive Power Demand

» Requires shunt reactors to absorb excess VARSs.
» Voltage Instability

» May lead to uncontrolled voltage surges in weak grids.
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Assignment-|

1. Write down the following in descending order of their installed capacity (in MW).

a) Five Coal fired thermal power plants in India.

b) Five Hydro electric power plants in India.

c) Five Solar power plants in India.

d) All the nuclear power plants in India.

2. Explain the generation scenario of India in detail.

3. What is a microgrid ? Describe its types, key features and benefits.

4. Write down all the conventional and non conventional energy sources.

5. Explain all the energy storage systems used in India.
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Assignment-11

1. Explain the difference between radial and meshed transmission systems. Discuss
their advantages, disadvantages, and typical applications in power systems.

2. What is the significance of synchronous grids and asynchronous (DC)
interconnections? Explain how HVDC links help in interconnecting different power
systems.

3. A balanced three-phase load is connected to a supply. Derive the expression for
power in a three-phase system, and explain the role of reactive power in AC circuits.

4. Define skin effect and Ferranti effect in transmission lines. Explain their causes and
impact on system performance, along with methods to reduce their effects.

5. Classify transmission lines into short, medium, and long lines. Explain the modeling
of each type and derive the expressions for voltage regulation and power transfer in a

medium transmission line.
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PURNEA COLLEGE OF ENGINEERING
PURNEA-854303

gfofar - c4¥303

Mid-Semester Examination

Duration: 2 Hrs Semester: 5" (EE) Date: 23/05/2025 Time: 3:00-5:00pm
Full Marks: 20 Subject: PS-1 (100507) Session-2024-25 Batch- 2022-26

To understand the structure and operation of modern power systems including generation,
CO1 |microgrids, and energy storage

CO2 |To apply three-phase circuit concepts, power flow in transmission and distribution systems.

CO3 |To analyze transmission line parameters, performance, and compensation techniques.

To evaluate the performance of transformers and synchronous machines using equivalent
CO4 |and per-unit models.

To understand and assess solutions for over-voltage protection, HVDC transmission, and
CO5 |renewable energy integration.

(Answer any four question. Each question carries five marks.)
1. Describe bulk power grid and microgrid in detail. Explain key features, types and

benefits of microgrid. Co1

2. Write down the conventional and non-conventional energy resources with their
examples and percentage of contribution in total power generation in India.
Cco1

3. Define Energy Storage Systems (ESS) and discuss their classification in detail,
highlighting the working principles and applications of each type. Co1

4. lllustrate and explain typical line diagrams of a power system. Discuss the
transmission and distribution voltage levels and elaborate on the differences between
meshed and radial system topologies. CO2

5. Explain Ferranti effect, skin effect and corona effect in overhead transmission
lines. Describe their causes, effects and mitigation methods. CO2

6. Derive the expression for inductance of a single-phase overhead transmission line.
CO3
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Previous Year Question Paper (2020)

Code : 100507

B.Tech Sth Semester Exam., 2020
(New Connc)

PO\VER SYSTEMS—X

Time : 3 hours = Full Marks : 70
Instructions: :

(U The marks are in.dim(cd in the right-hand margin
(if) There are NINE q ions in mr_«., P

{iii) Attempt FIVE gquestions in a.!.l‘.
(iv) Question No. 1 is con\puhgwy
1. Answer any seven of the iunowing questions :
2=x7=14
fe2) W‘hnl is the diﬂeren‘ce between bulk
power grid and lmcrng-kl?
{b) _~What do you" undcrsmnd by
synchronous grids. -_nd asynchronous
(DC) interconnections ’?
<) What is meant by' su'h-s compensation
" of ransmission lines? Give example for
the same.
}fy'%at is ‘corona in
ow is it caused?;

fe) Draw the Bew!
* overvoltage issue.

LOF IPIGIAE MY,/

—

hitps:Swww.akubibar.com

hitps:Awww akubibar.com

«(3)

The system is operating at no-load et a line
voltage of 30 kV., when a three-phase faull
occurs on the  line-just beycnd the circuit
breaker. Find— Zyset

fa) the initial symmclrlcal rn . current in
the breaker; 3 2

&)  the mnxamum’_"p'ossi'b offset
current _in the brenkcr“

<) the momecntary’ curr fating of the

breakers “

(d) the curtent to be

N fe) the sustained shoﬂ. cn.rcuil current in
— the breaker. :

WOFIPIqYt M,

3. A single-phase 50 Hz 'g'm}ralor supplies an
inductive load of 5 MW at a power factor of
0-866 lagging by m a8 of an overhecad-
transmission ‘line 20 long. The life
resistance and induct are 0-0195 ohm
and 063 mH per km/-The voltage at the -
recriving end is rcquired3o be kcpt constant
LAt 20 kv

bittps: Swww akubibar.com

{ 5 )

i
_//nnboul the following : 14

:Phere Bap arrester -
O™ gap arrester

(C) M
a20ci

y 55 Mum discharge Curn:nt

oefficient of carthing
/ (e) Ferrane Surge absorber
= »
3%153 in detsil about \hc Steady  sta
a orfo o -
s z 1: c;:rnancc characteristics of a
E coy-n Tonous machine Peration, when
= nnected to infinite bus and also real and
g reactive power capﬁbmty curve of the
= Eenerators.
£ 14
B 5
ES

-

w0 Iqroye My, sy

(W0 Qo M, -schiy

102 Sl s sy

=
=
=
&=
N
=
=
-
=

(O ITGRYE A,

(7 Which typc of fault would be severe
among the line to ground fault or
symmetrical fault, when the fault occurs
near to the generator? Consider that the
nmeutral for the generator is aolidly
grounded, also, X; = X3 << Xg.

LVC&nsider that in @& power system
_aetwork, the frequency has been
reduced significantly. What should be
done in the generator ‘to improve the

2 fr ency in the power system network?

"y at is & back up protection and why
it required?

1o Draw the I-V and P-V characteristics of.

PV panecls

A/ﬁu is o differential protection? . 3

2. A generator transformer unit is connected to
a line through a circuit breaker. The unit
ratings are 3
‘Generator : 10 MVA, 66 kV, X5 = 01 pa.,

Xg =02 pu and X, = 08 pau..

T‘ra.n-l'orlner : 10°'MVA, 69/33 kV,
= reactance = 0-08 pu.

ihascom
hitps:www akubihar com

™) Find the value of the eapncitors to be
placed in. parnllel with the load such
that the regulation is reduced to S0% of
that obtained in part (a).

fe} Compase the transmission cfliciency in

arts [a) and (5).
iscuss in detail about the line commutated
converters and voltage scurce converters for

DC wransmission systems. Also, discuss in
N___detail«bout advantages and disadvantages
of individual converters for DC v.rnnsj:{u;slon

—_—

xpl-a.ln the working of i:))zcﬁum circuit
eak-:r and é(lf $P’ circ breaker.

6. ’a/ The'line curreats in amperes in phases
a. b and ¢ respectively are S00 « j1S0,
100 - j500 and —300 + j500 referred to
(he same reference wvector. Find the
the

rical ¢ ponents of
/’.i’xrren!s, ==
hat is a neutral grounding? Explain

he’ methods of neutral grounding.

syst
/

uss in detail “about the tap changing
Atansformers. Explain how tap changing
sformer is superior than other voltage

> contrel methods ~and also discuss the
disadvantage of " the tap changing

transformer, 23
\K-21/253 :

1

2 y
(- Continus

https:www akubihar.com

-gw;‘

14

14

oy Iy s/ sdiny

oy qmyr s sdiy
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Previous Year Question Paper (2021)

Code : 100507 « =2 )
@ Draw the one-line diagram of the

B.Tech Sth S Ex 2021 typical power system.
{ New Course ) fc} Consider that in a power =system

network the voltage has been reduced
significantly. What should be done in

the generator to improve the voltage in
POWER SYSTEMS—1 the power system network?

1 _nd ] fd} Which type of fault would be scvere

among the line o ground fauft or

. = n Marks : 70 symnetrical foult, when the faule

Time : 3 hours u s occurs near to the gencrator when

. Xy =3 > Xy and Xy - 3, << Xg?
nstructions -

Comsider the neutral of the generacor
A is solidly grounded.

(i) The marks are indicated in the right-hand margin.

. What is the difference between a

tius > z <

(i) There are NINE guestions in JPapey. lightning arrester and surge absorber?
(iii) Atternpt FIVE guestions n all -
What is mecant by protective angle?

fiv) Question No. 1 is comprilsory < Give its value for reliable protection.
14 What are symmetrical componcnts and
1. Answer any severn of the following que:uof;. 7 - why are they = s PO
= hat is the difference between radial What is & neutral grounding and why is
( and meah systoems? it required?
22AK /358 { Turn Owver ) 22AK/358 ( Continued )
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}(/ Which type of circuit brealker is used fc) the momentary current rating of the
for more than S00 kV? breaker;
R e} the cusrent to be interrupted by the
Mention the advantages of DC  trans- f P
/M/ mission system over AC transmussion breaker and the intesrupting KVA;
system.
fe} thec sustained shortcircuit current in
the breaker. 14
2. A generator transformer unit is connocted
to a line through a circuit breaker. The unit =
ratings arc : /A single-phase SO Hz generator supplies
an

inductive load of 8 MW at & power factor
of 0707 lagging by means of an overhead
transmission line 1Sikm Jong. The tine

and are of 0023 ohm
Transformer - 1S MVA, 127/66 kV, and OS6mH per lon. The voltage at the
reactance = 0-06 p.u. recriving end is required to be lkept constant

at 11 kV.

Generator : 15 MVA, 11 KV, X5 — O3 p.u.,
Xz —O3pu., X,=06 pu.

The systemn is operating at no load at a line
voltage of 66 kV, when a threc-phase fault fay

Find the ing end 1 and
occurs on the lime just beyond the circuit voltage regulation of the line
broalker. Find—

) Find the value of the capacitors 1o be
placed in parallel with the load such
that the regulation is reduced to 60% of
that obtained in part faj.

fa) the initial symmetrical r.m.s. current in
the breaker;

) the meacdmum POssible d.c. offsct R -
current in the breaker; Icl (= pare the tr
parts (@) and ). ia
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{ 5 ) (& )
fed from
4. Discusa in detail abou —Gurre terminala of the gansformer
and di i 1 p P gy b cu,m:; machine 2. The star points of machine 1
dimcuss in detail abour the ndv-nl-ngg-‘ and of tt:e two mn.{arrnar:t :r: ::h::z
and d4di er o The r P
= xnc:vnnWA of ‘hebot_h the protection machines and lnea referved o a
- 13 common base are as follows - @
S. Discuss in detail about the permanent Machine 7 = X, =045, X; = 0-35, X, =005
t ynch generator and
induction generator for power generation Machine 2 : X, = 0-40, X, - 0-30, X~ 004
through wind . Also discuss why
there is a requirement of using two types of Line each : X; = 0-30, X; = 0-30, X, -~ 0-64
gcnerators. What is the advantage of uming
one over the other generato:? 14
Explain in detail about the sinusoidal steady-
/{me the sequence diagrams of all state representation of short, medium and
types of 3 of a mer. s transmission Bnes. hups/ www akubihar com 14

@) A synchronous machine 1 generating
1 p.u. voltage is connected through =

YIY S 8. (a) Describe the construction, principic of
e _ of O-1 p.u. and ion of (i) rod gap

to two uUannsmission lines in parallel. and ([) expulsion sap.

The other ends of the lines are < ‘

connected through & Y/Y transformer

of reactance of 015 p.u. to a mmchine 2

generating 1 p.ou. voltage., For both ) Explain clearly how the rating of
transformers X, -« X; = 3, lightning arrester is seclected. What is
Calculate the current fed into a double the best location of lightning arrester
line to ground fault on the line side and why? S
22AK/3ISS { Turn Owver ) 22AK/358 { Continued )
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Previous Year Question Paper (2022)

Bihar Engineering University, Patna
End Semester Examination - 2022

Cownurse: B.Tech. Semester: V Tirme: 03 Hours
Code: 100507 Subject: Power Systerm-I(Apparatus and Modelling) Full Marks: 70
Instructions:-

(i) The marks are indicated in the right-hand margin.

(ii) There are VINE g fons in this paper.
(iii) Attempt FIVE questions in all.
(iv) Quesition No. I is compulsory.

0.1

BELIe

Q.3

0.7

.8

Ze

Choose the correct answer of the following (Any seven question ornly):

@) Ferranti effect on long overhead line is experienced when it is
# (1) lightly loaded (ii) on full load at unity pf
(iii) on full load at 0.8pf lead (iv) on any load.
(b) For the flue gas flow, tick the correct sequence

(i) Boiler — ID Fan — Air preheater — Economizer — chimney
(ii) Boiler — Air preheater — Economizer — 1D Fan —chimney
- (iii) Boiler — Economizer — Alir preheater — ID Fan — chimney
(iv) None of the above.
(c) Single line diagram does not represents:
(i) Ratings of machines =(ii) Neutral wire of transmission lines

2 x7=14]

(iii) Dclta connection of transformer winding (iv) Star connection of transformer winding

«d) The function of a surge tank is -
(i) To supply water at constant pressurc
« (ii) To relicve water hammer pressures in the penstock pipe

(iii) To provide surge in the pipelinec (iv) None of the above.
(e) The length of medium Transmission line
(i)0O—-—8B80Km « (ii) 80 — 160 Km. (iii) more than 160 km (iv) None of the above.
(€3] Bundled conductors arc used for EHV transmission lines primarily for reducing the:
= (i) Corona loss (it) Surge impedance
(iii) Voltage drop (iv) Skin effect
(= The inductance of the line is minimum when:
(i) GMD is [ow (ii) GMD is high
(iti) GMD is constant (iv) None of these.
(h) Transient in synchronous generator is similar to which of the following circuit?
(i) Parallel RLC circuit (ii) Series RL circuit
(iii) Series RLC circuit (iv) Parallel RL circuit

i) A 25 MVA, 33 KV transformer has a p.u. impedance of 0.9. The p.u. impedance at a new

base S0 MVA at 11 KV would be

(i) 10.4 Gi) 12.2 (iii) 14.4 - (iv) 16.2
(6] Which type of Resistor is used for over voltage protection.
(i) Sensistors « (ii) Thermistors (iii) Varistors (iv) Inductor.
(a) Three generators are rated as follows: Generator | — 100 MVA | 33 KV, reactance

10%, genecrator 2 — 150 MVA, 32kV, reactance 8%, Generator 3 — 110 MVA, 30
KV, reactance 12%. Determine the reactance of the genecrator corresponding to
base valucs of 200 MV A, 35 KV.

(b) Find the A.B.C & D parameters of Nominal —T transmission line. Also draw its

phasor diagram.

Page 1 of 2
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(n) The 3 conductor of a 3-¢ transmission lines are arranged in horizontal and 2m
apart. The diameter of each conductor is 3cm. Determine inductance per km of
each phase.

(b) Derive the expression of capacitance for a I- & transmission line. Explain the
effect of Earth on the capacitance calculation of the overhead transmission line.

() Explain the working of Thermal power based electricity generation with proper
diagram.

(b) What are the advantages of three-phase system. Explain the role of Reactive power
in AC circuit. -

(=) How DC transmission system works? Explain with suitable connection diagram
along with the function line-commutated converters and voltage source converters.

(b) Draw the I-V and P-V characteristics of PV pannels. Also draw the power curve of
wind turbine with their application.

() What are the possible connections for a 3-phase transformer bank? State the
significance of the three-phase transformer group.

(b) Explain the working of Tap-changing transformers. Write its application in power
system.

Discuss in detail about the steady state performance characteristics of a synchronous
machine operation, when connected to infinite bus and also real and reactive power
capability curve of the generators.

A generator transformer unit is connected to a line through a circuit breaker. The
ratings are:
Generator - ISMVA, 11KV, X, =0 -3 p.u.,
Xg=0-3p.u. ,Xgq =0-6p.u
Transformer = 1S MV A, 12 -7/66KkV,
reactance = 0- 06 p.w.
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71

171

171
71

171
171

171
71
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List of Weak Students

LIST OF WEEK STUDENTS

S| No Registration No Name Mid Term Marks (20)
1 Raj Kumar 21103131004 6
2 Supriya Kumari 21103131024 6
3 Raj Kumar 21103131004 6
4 Supriya Kumari 21103131024 6
5 Shivani Kumari 22103131018 6
6 Abhinay Kumar 22103131020 6
7 Satimala Kumari 23103131903 6
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COURSE END SURVEY

Power Q\(E-Iem-f [2022-24 bateh )

COURSE END SURVEY

|
. ; Registrati
|S1No N °g';;;“"°" co1 | coz [ cos [ coa [ cos Signature
5 5 5 5 5 o
' | Sahil Kumar | 21103131001 A S | Kumar
, 4 a a 5 5 R
2 | Nitish Kumar | 21103131002 — D
5 5 5 5 5 |
3 Raj Kumar 21103131004 Koy Knwaors
4 4 4 4 4
4 Saurav Kumar 21103131007 (’(JVUJ?_C‘ v Kusan
B 4 5 5 5 5 :
2 Neha Kumari | 21103131012 Neha Kumeni
a a a 5 5
® | Hariom Kumar | 21103131017
5 5 5 5 & 1 N s Vo
- i gle | @ P :
Sandhya Kumari | 21103131021 IR FRrrian
i 4 4 4 4 4
8 | Supriya Kumari | 21103131024 \5“‘%"“&'“ Y|
9 5 4 5 5 5 . é ’
Pankaj Kumar 21103131030 =
" 5 5 4 2 4 \
1 Vivek Kumar | 21103131033 e
4 5 5 5 5
1| Md Danish Jamal | 21103131045 M) W
4 4 4 5 5
12 | yjjwal Kumar | 21103131046 UJano- k- |
5 5 5 5 5 \
13 | Harshit Kumar | 21103131047 Honblh um,\\
5 4 4 5 5 o 2
14 Anjali Priya | 21103131053 AM'{“J\'\ % 40
5 5 5 5 5 | . . _
15 Rohit Raj 22103131001 Rolui+ Ra,
5 5 4 4 5= '
- Sameer 22103131002 Savreen
4 4 5 5 5
171 Asrar Ahmad | 22103131003 AsEes  Maaa
8 5 5 4 4 4
Anubhav Kumar | 22103131004
19 5 4 4 4 4
Vikash Kumar | 22103131006
20 a 5 5 5 5
Ashish Aman | 22103131008
21 5 4 4 5 5
Anukriti 22103131009
22 5 5 5 5 5
Sadan Kumar 22103131010 9:‘;&0 bumal_
4 5 4 4 a 5
23 | Mannu Kumar | 22103131011 Manny Shel

%
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" | AnshuPriya | 22103131012 Aribu Oriiisa
25 Ravishankar <
| Kumar 22103131013 ot it honedn i Vit
2
0 | Manish Kumar | 22103131014
27 | Monu Kumar | 22103131015 Meorw Murmo2
% | Aman Kumar | 22103131017 Proca i
0 S vard Kirrnouu
Shivani Kumari 22103131018
30 Badal Kumar | 22103131019
31 Abhinay Kumar | 22103131020 ; ] oh “af:} k“"“’T
Shagl
32 | Anushka Singh | 22103131023 4“"5""“ s e
> P
J =7 =4 ~
33 Utkarsh Jha | 22103131025 #4" 102 |
3 | Komal Kumar | 22103131027 |
2 Soni Priya 22103131029 Do F Ly
3 Ghanshyam Gho nf::?,a <
36 Kumar 22103131030 o um |
m?h ‘c,[‘fe\\;
37 | Suman Kumar | 22103131032 Sy k
Shsveem KomsZ—|
38 | Shivam Kumar | 22103131033
IC—L\.V"\\'
39 |  vijay Kumar | 22103131034 pandl|
‘ ¥l Kuman |
40 | Ashish Kumar | 22103131035 AU v Hu
41 | Ankit Raj Prince | 22103131036 ANy
42 | Nisha Kumari | 22103131037 nlicho Klt‘“\%".
- Rols A yvroim
43 Rohit Kumar | 22103131038 & |
44 | SakshiSuman | 22103131039 Qlckohs j}i""‘““
; QAN ANMAGA
45 | Aryan Kumar | 22103131040 & 2\ 4\
46 Pintu Kumar ()C\'\_\(o\ ,\@B@&
Yaday 22103131042
47 Parmeshwari Parxmeshroosd
Bharti 22103131043 B havedy
ha
48 | Abhay Kumar | 22103131044 g Kavnay
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CO ATTAINMENT ANALYSIS AND PO/PSO ATTAINMENT

CO Attainment through Mid Semester Exam

CO COl1 | CO1 | CO1 | CO2 | CO2 | CO3 Total
QUES 1 2 3 4 5 Marks
Name Reg. No. (20)

Sahil Kumar 21103131001 4 2 2 8
Nitish Kumar 21103131002 2 1 3 3 )
Raj Kumar 21103131004 1 2 3 6
Saurav Kumar 21103131007 4 4 5 5 18
Neha Kumari 21103131012 1 1 4 4 10
Hariom Kumar 21103131017 1 1 4 2 8
Sandhya Kumari 21103131021 5 4 3 4 16
Supriya Kumari 21103131024 2 2 2 °
Pankaj Kumar 21103131030 4 2 4 5 >
Vivek Kumar 21103131033 4 3 2 2 1
Md Danish Jamal 21103131045 3 2 4 2 1
Ujjwal Kumar 21103131046 3 2 3 3 1
Harshit Kumar 21103131047 2 2 2 2 8
Anjali Priya 21103131053 3 2 2 1 8
Rohit Raj 22103131001 3 3 3 )
Sameer 22103131002 1 2 2 5 10
Asrar Ahmad 22103131003 3 2 2 4 1
Anubhav Kumar 22103131004 4 5 4 5 18
Vikash Kumar 22103131006 4 4 5 5 18
Ashish Aman 22103131008 5 5 5 4 19
Anukriti 22103131009 4 3 4 4 >
Sadan Kumar 22103131010 2 1 5 5 13
Mannu Kumar 22103131011 5 3 5 5 18
Anshu Priya 22103131012 4 5 5 5 19
Ravishankar 12
Kumar 22103131013 3 1 3 5
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Manish Kumar 22103131014 2 3 5 2
Monu Kumar 22103131015 3 4 1
Aman Kumar 22103131017 5 2 4 1
Shivani Kumari 22103131018 1 5 0
Badal Kumar 22103131019 4 4 4 13
Abhinay Kumar 22103131020 4 2 0
Anushka Singh 22103131023 3 4 5 4 16
Utkarsh Jha 22103131025 5 4 5 18
Komal Kumar 22103131027 2 2 3 !
Soni Priya 22103131029 5 5 5 20
Ghanshyam Kumar 22103131030 4 2 1 !
Suman Kumar 22103131032 2 3 4 5 14
Shivam Kumar 22103131033 4 3 5 5 17
Vijay Kumar 22103131034 5 5 14
Ashish Kumar 22103131035 3 4 5 13
Ankit Raj Prince 22103131036 3 4 4 15
Nisha Kumari 22103131037 3 5 5 4 17
Rohit Kumar 22103131038 3 2 5 5 15
Sakshi Suman 22103131039 2 1 5 5 13
Aryan Kumar 22103131040 3 4 5 10
Pintu Kumar 8
Yadav 22103131042 1 3 4
Parmeshwari 14
Bharti 22103131043 3 3 4
Abhay Kumar 22103131044 4 3 5 14
Rajeev Ranjan 15
Kumar 22103131904 2 4 5
Siddhant Singh 13
Tomar 22103131907 2 3 5
Silki Kumari 22103131911 5 5 5 18
Neha Kumari 23103131901 3 3 5 15
Yash Raj 23103131902 3 5 5 1
Satimala Kumari 23103131903 1 1 2 °
Avinash Kumar 23103131904 2 3 5 12
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Priyanshu Bharti 23103131905 5 3 4 5 1
Shivani Kumari 23103131906 2 2 2 5 1
Vijay Kumar 23103131907 4 3 2 5 14
Khushi Anand 23103131908 4 4 5 5 18
Anupriya Kumari 23103131909 2 3 2 !
Muskan Kumari 23103131910 4 5 4 5 18
Rajlakshmi 23103131911 5 5 4 5 19
Shweta Kumari 23103131912 5 5 5 5 20
Yamika Bharti 23103131913 4 2 4 5 1
Ritesh Kumar 23103131914 3 3 2 3 1
Ramesh Kumar 17
Sah 23103131915 3 4 5 5
Krishan Kumar 23103131916 4 2 3 3 12
Kundan Kumar 20
Yadav 23103131917 5 5 5 5
Kanhaiya Kumar 23103131918 4 4 2 5 15
Vikas Kumar Ram 23103131919 4 3 4 4 1

CO ATTAINMENT THROUGH ASSIGNMENT

Name Reg. No. Assignment marks (5)
Sahil Kumar 21103131001 5
Nitish Kumar 21103131002 5

Raj Kumar 21103131004 0
Saurav Kumar 21103131007 5
Neha Kumari 21103131012 5
Hariom Kumar 21103131017 5

Sandhya Kumari 21103131021 5
Supriya Kumari 21103131024 5
Pankaj Kumar 21103131030 5
Vivek Kumar 21103131033 5
Md Danish Jamal 21103131045 5
Ujjwal Kumar 21103131046 5
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Harshit Kumar 21103131047
Anjali Priya 21103131053
Rohit Raj 22103131001
Sameer 22103131002
Asrar Ahmad 22103131003
Anubhav Kumar 22103131004
Vikash Kumar 22103131006
Ashish Aman 22103131008
Anukriti 22103131009
Sadan Kumar 22103131010
Mannu Kumar 22103131011
Anshu Priya 22103131012
Ravishankar Kumar 22103131013
Manish Kumar 22103131014
Monu Kumar 22103131015
Aman Kumar 22103131017
Shivani Kumari 22103131018
Badal Kumar 22103131019
Abhinay Kumar 22103131020
Anushka Singh 22103131023
Utkarsh Jha 22103131025
Komal Kumar 22103131027
Soni Priya 22103131029
Ghanshyam Kumar 22103131030
Suman Kumar 22103131032
Shivam Kumar 22103131033
Vijay Kumar 22103131034
Ashish Kumar 22103131035
Ankit Raj Prince 22103131036
Nisha Kumari 22103131037
Rohit Kumar 22103131038
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Sakshi Suman 22103131039 5
Aryan Kumar 22103131040 5
Pintu Kumar Yadav 22103131042 5
Parmeshwari Bharti 22103131043 5
Abhay Kumar 22103131044 5
Rajeev Ranjan Kumar 22103131904 5
Siddhant Singh
Tomar 22103131907 5
Silki Kumari 22103131911 5
Neha Kumari 23103131901 5
Yash Raj 23103131902 5
Satimala Kumari 23103131903 5
Avinash Kumar 23103131904 5
Priyanshu Bharti 23103131905 5
Shivani Kumari 23103131906 5
Vijay Kumar 23103131907 5
Khushi Anand 23103131908 5
Anupriya Kumari 23103131909 5
Muskan Kumari 23103131910 5
Rajlakshmi 23103131911 5
Shweta Kumari 23103131912 4
Yamika Bharti 23103131913 5
Ritesh Kumar 23103131914 5
Ramesh Kumar Sah 23103131915 5
Krishan Kumar 23103131916 5
Kundan Kumar
Yadav 23103131917 4
Kanhaiya Kumar 23103131918 5
Vikas Kumar Ram 23103131919 5

CO ATTAINMENT THROUGH ATTENDANCE

Name

Reg. No.

Attendance Marks (5)

Sahil Kumar

21103131001

5
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Nitish Kumar 21103131002
Raj Kumar 21103131004
Saurav Kumar 21103131007
Neha Kumari 21103131012
Hariom Kumar 21103131017
Sandhya Kumari 21103131021
Supriya Kumari 21103131024
Pankaj Kumar 21103131030
Vivek Kumar 21103131033
Md Danish Jamal 21103131045
Ujjwal Kumar 21103131046
Harshit Kumar 21103131047
Anjali Priya 21103131053
Rohit Raj 22103131001
Sameer 22103131002
Asrar Ahmad 22103131003
Anubhav Kumar 22103131004
Vikash Kumar 22103131006
Ashish Aman 22103131008
Anukriti 22103131009
Sadan Kumar 22103131010
Mannu Kumar 22103131011
Anshu Priya 22103131012
Ravishankar Kumar 22103131013
Manish Kumar 22103131014
Monu Kumar 22103131015
Aman Kumar 22103131017
Shivani Kumari 22103131018
Badal Kumar 22103131019
Abhinay Kumar 22103131020
Anushka Singh 22103131023
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Utkarsh Jha 22103131025
Komal Kumar 22103131027
Soni Priya 22103131029
Ghanshyam Kumar 22103131030
Suman Kumar 22103131032
Shivam Kumar 22103131033
Vijay Kumar 22103131034
Ashish Kumar 22103131035
Ankit Raj Prince 22103131036
Nisha Kumari 22103131037
Rohit Kumar 22103131038
Sakshi Suman 22103131039
Aryan Kumar 22103131040
Pintu Kumar Yadav 22103131042
Parmeshwari Bharti 22103131043
Abhay Kumar 22103131044
Rajeev Ranjan Kumar 22103131904
Siddhant Singh Tomar 22103131907
Silki Kumari 22103131911
Neha Kumari 23103131901
Yash Raj 23103131902
Satimala Kumari 23103131903
Avinash Kumar 23103131904
Priyanshu Bharti 23103131905
Shivani Kumari 23103131906
Vijay Kumar 23103131907
Khushi Anand 23103131908
Anupriya Kumari 23103131909
Muskan Kumari 23103131910
Rajlakshmi 23103131911
Shweta Kumari 23103131912
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Yamika Bharti 23103131913 5
Ritesh Kumar 23103131914 5
Ramesh Kumar Sah 23103131915 5
Krishan Kumar 23103131916 5
Kundan Kumar Yadav 23103131917 4
Kanhaiya Kumar 23103131918 5
Vikas Kumar Ram 23103131919 5

PO’S / PSO’S ADDRESSED BY COS & MAPPING STRENGTH WITH COURSE

PO/PSO cO No. of Sessions | % of session |Mapping Strength
PO1 CO1, CO2, CO3, CO4, CO5, 13+8+8+5+8 100 3
PO2 CO1, CO2, CO3, CO4, CO5, 13+8+8+5+8 100 3
PO3 CO1, CO2, CO3, CO4, CO5, 13+8+8+5+8 100 3
PO4 CO1, CO2, CO3, CO4, CO5, 13+8+8+5+8 100 3
PO5 CO1, CO2, CO3, CO4, CO5, 13+8+8+5+8 100 3
PO6 CO1, CO2, CO3, CO4, CO5, 13+8+8+5+8 100 3
PO7 CO1, CO2, CO3, CO5, 13+8+8+8 88 3
PO8 0 1
PO9 0 1
PO10 0 1
PO11 0 1
PO12 C0O1, CO2, CO3, CO4, CO5, 13+8+8+5+8 100 3
PSO1 CO1, CO2, CO3, CO4, CO5, 13+8+8+5+8 100 3
PSO2 CO1, CO2, CO3, CO4, CO5, 13+8+8+5+8 100 3
PSO3 C0O1, C0O2, CO3, CO4, CO5, 13+8+8+5+8 100 3

. No.|Percentage of Session|Mapping Strength
1 270 3
2 30-70 2
3 <30 1
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CLASS AVERAGE IN CONTINUOUS INTERNAL

EVALUATION
({0 Mid Term Exam (20) Assignment | Attendance Class
(5) (5) Average(%)
co1 5.3 2.4 4.7 55.21%
Cco2 4.8 2.4 4.6 67.58%
CO3 3.2 0.0 4.6 78.34%
Co4 0.0 0.0 4.6 91.82%
CO5 0.0 0.0 4.6 91.82%
PO PSO
PS-1 (100507) 112)13|4|5|6|7|8]9]100 |11 |12 ]1]2]|3
Mapping
Strength 313133333 [*1}1} 1|1 ] 3 ]3]3]3
COURSE OUTCOME TARGET
CcO Target %
CO1 60%
CO2 60%0
CO3 65%0
CO4 70%
CO5 70%
Direct CO Attainment
(30% of Continuous internal evaluation + 70 % of end
semester exam)
ESE Direct CO
(Class Avg. %) Attained
CIE (Same Value Assumed (.30 OF CIE +.70
CcoO (Class Avg. %) for all Cos) OF ESE)
co1 55.21% 59.33% 58.09%
CcCO2 67.58% 59.33% 61.80%
COos3 78.34% 59.33% 65.03%
Cco4 91.82% 59.33% 69.07%
CO5 91.82% 59.33% 69.07%

Total CO Attainment

(90% of Direct CO Attainment + 10 % of

/8




Indirect CO Attainment)

Indirectly Attained CO

Direct attained % Total CO

Cco CO% (Course End Survey) Attained%

co1 58.09% 90.57% 61.34%

co2 61.80% 91.43% 64.77%

co3 65.03% 90.29% 67.56%

Cco4 69.07% 94.29% 71.60%

CcO5 69.07% 94.29% 71.60%

CO Attainment Analysis
co Taorget Attained | Attainment gap Actic_)n Proposed to Modification _oftargetwhere

%o % (%) bridge the gap achieved
CO1| 60.00% | 61.34% -1.34% Defined 61.34%
CO2| 60% | 64.77% -5% Attained 64.77%
CO3| 65% | 67.56% -3% Defined 67.56%
CO4| 70% | 71.60% -2% Defined 71.60%
CO5| 70% | 71.60% -2% Defined 71.60%
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Poor student

Booklet Series-A
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Mediocre Student

Booklet Series - A ] 3 5 ] 6
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Remedial Action for Weak Students

1. Teaching Methodologies

- Simplified teaching
- Visual aids

- Peer learning

- Mentoring

2. Outcome of Remedial Classes

- Improved performance
- Better understanding
- Increased confidence

3. Challenges Faced

- Attendance issues
- Time constraints

4. Suggestions for

Improvement

- Continuous remedial classes

- Use of technology
- Increased mentoring
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