Course Code: EEE 310 Time: 2:30FM o 313
Course Name: ELECTRICAL POWER GENERATION Max Marks: 40
Program & Sem: B Tech. (EEE) & V DE Weightage: 20%
Instructions:
The Question papers consists of three parts.
i Answer ali the guestions according to the marks.
. Al the diagrams are to be sketched legibly.
Parf &
Answer all the Questions. Each Question carries two marks. {(10x2Mi=20M}
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What are the factors to be considered for the selection of thermal power plant?
(C.O.NO.2) [Knowledge]
What are the types of Nuclear Reaction? (C.0.NO.2) [Knowledge]

Skeich the single line diagram of the electrical power system?

(C.0.NO.2) [Knowiledge]
Define commercial and non-commercial energy sources?

(C.0.NO.2) [Knowledge]
Define Power plant and its importance? (C.0.NG.2) [Knowledge]

Define Mass Curve and its importance in Hydro power plant?
(C.O.NG.2) [Knowledge]

What is the advantage of using surge tank in hydro power plant?

(C.0O.NO.2) [Knowledge]
Define Boiler and Give the types of boilers in steam power plant?

(C.0O.NO.2) [Knowledge]
List out stationary and non-stationary solar plate coliectors?

(C.0.NO.2) [Knowledge]

10.List different types of water turbines and its usage in hydro power plant?

(C.O.NO.2) [Knowledge]
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o carries five marks, (20Qx5M=10M)

: wOKIng ©f epeed govemning system.
(C.C.NG.2) [Comprehensior]

are in detail ahout the cho ¥ site for thermal power plant and hydro power
plant. (C.O.NO.2) [Comprehensiorn]

Answer the Question. The Question carries fen marks. (1GX10M=10M)

13.Skeich and explain any two of the solar thermal energy conversion system.
(C.O.NO.2) [Application]
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PRESIDENCY UNIVERSITY
BENGALURU

SCHOOL OF ENGINEERING

Semester; 5™ SEM
Course Code: EEE 310

Course Name: Electrical Power Generation (D)

Program & Sem: B.Tech & 5"

Pate: 30-9-2019
Time: 11y
Max Marks: 40M

Weightage: 20%

Extract of question distribution [outcome wise & level wise]

‘ Memory recall Thought ;
Unit/Module ype provoking type Problem Solving | Total
a.NG | C.oNO Number/Unit | [Marks allotted]| [Marks allotted] i type Marks
/Module Title | Bloom’s Levels| Bloom’s Levels l [Marks allotted]
K . Cc | A
1, CO2 | Module1&2 | 2 - 2
2. | CO2 | Module1&2 | 2 2
3. CO2 Module 1 &2 | 2 z N 2
4. | CO2 | Module18&2 2 | ] B 2
5. CO2 | Module18&2 | 2 - 2
6 Coz | Moduei&2 | 2 | | T 2
7 CO2 Module 1 & 2 2‘ o ‘ * A 2
8 CcO2 Module 1 & 2 | 2 2
9 CcO2 Module 1 &2 | 2 2
10 | CO2 | Module1&2 | 2 | N ) 2







11, CO2 | Module1&2 . | 5 | 5
”1_2“ © CO2 | Module1&2 5 ’ 5"}‘
13 COZ | Woduei&2 | || ; o
Total 20 , . 10 F | 10 o * 4oﬁ7
Marks § | . |

K =Knowledge Level C = Comprehension Level, A = Application Level

Note: While setting all types of questions the general guideline is that about 60%

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students must
be able to attempt and finally 20% of the questions must be such that only the bright
students must be able to attempt.

[l hereby certify that All the questions are set as per the above guide lines. ]

Reviewers’ Comments

Annexure- II: Format of Answer Scheme

Semester: 5"

SOLUTION

Course Code: EEE310

Course Name: Electrical Power Generation (DE)

Part A

> SCHOOL OF ENGINEERING

g
T o,

Date: 30-9-2019
Time: 1Hr.

Max Marks: 40M
Weightage: 20%

(10 x 2M = 20Marks)

Max. Time

Q No
Solution Scheme of Marking required for
each Question
Supply of Fuel. availability of water.
Transportation facilities. Cost and type of land. - )
1 d C b 4%1/2= 2M [Min
Nearness to the load center and Distance {rom the )
populated area.
Nuclear fission is a process in nuclear physics ,
o | Nucle P crear phy 2%1 = 2M IMin
in which the nucleus of an atom splits into two or N







LIore SINAalien nutier as nsolon produtis. Bnd
usuaily sonie by-product caricles
Hence. fissionis a form  of  elemental |
transmutation. ‘
Nuciear fusion is the process of making 2 singie |
heavy nucleus (part of an aom) from two hohter |
nucler This process is called 2 nugi |

It releases alarge amount of energy The niuclel
made by fusion is heavier than either of
starting nuclei

Single line diagram including the generation.

2 )
0 transmission and distribution 2=z [Min
« The commercial energy sources are the | S
one available in marke! for a definiie price |
(thermal power, Nuclear Power. Hydro}
power) | .
s The non-commercial ES are not available ! 251 =M [Min
in market for price (Solar Wind. Dung ;
Cake). l
|
= A power plant is an as'semb!y df—é—y'siéms ; o — o o
or subsystems to generate and deliver |
mechanical or electrical energy. !
= The power plant must be efficent %
economic and environmental friencaly 1#%2=2M i IMin
2 The main pieces of equipment for *he
generation of power i a PP are prnime ‘5
mover and generator
Mass curve is the curve that indicates volume of - o )
flow versus the time in months. in case of mass
curve, the mean monthly flow in second meter is |
recorded and then accumulative flow in second | )
1%2=2M IMin

metre month is caiculated. Generally the mean
monthly flow in second metre is calculated by
taking the average flow in second metre from the
dally records of the month.

A surge tank is just built just before the valve
house and protects the penstock from bursting in
case the turbine gates suddenly closed due to
electrical load being thrown off. When the gates
close there is a sudden stoppage of water at the 1%2=2M 1Min
fower end of the penstock and consequently the
penstock can burst like a paper log. The surge
tank absorbs this pressure by increasing in its

level of water
A boiler is a closed vessel in which water is . 1%229M ‘M
converted into steam by utilizing the heat of coal | m







[

i combustion. They s water ube
| hoilers and fire wive ‘
: ~» Norn-conce 2%] = 2M I Nin :
Il "

=~ ‘;K 14 \E\);) !

»  Stalionary compound  parapolc
coliectors (CPC):

9 §  Evacuated tube collectors (ETC)

& Concentrating solar collectors:

»  Parabolic trough coilector

i

o ralanoic disn

¥ Central receive:

i

10 | Impulse Turbine. 241 =2M 1 Min :
Reaction Turbine : Kaplan and Francis Turbine 1
Part B (Any Two Questions) (20 x 3M - 10Marks)
Q No - RE ‘ Scheme of Mia lr'{\'il]g - - E N I\'i:l\ ]lll;(’ o
Solution required for
e cach Question
11 Diagram and 3M+2M = 5M [0Min

working of speed
governing systen. e R
12 Diagram of PWR 3MH42M - 5M 10Min
and 1ts working,

13 Five aspects in each 2RI2M #2712 M - 5M 10Min
site selection of
|  TPP and HPP. e ]
Part C (any one to be answered) (1 x 1OM - 10Marks)
Max. Time
Solution Scheme of Marking rf:;(‘]_u‘l;:}(]l
B Question
Solar water Heating.
Solar Distillation.
Solar Wax Melter.
Solar Swimming pool.
Solar ponds. Any two to be explained with neat diagram. SOM
: e 20Min
Solar pumping system. 2*5 M= 10M

Solar Crop drying.
Solar Air-conditioning and
Refrigeration.

Diagram NPP.
Explain the working of AM+3M+4M-+4M = 15M 20Min
Nuclear power plant. o







S Advantages. disadyantages and

site selection aspects.
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e,  PRESIDENCY UNIVERSITY
REACH GREATER HEIGHTS BENGALURU
SCHOOL OF ENGINEERING
TEST -2
Semester: 5% SEM Date: 16-11-19
Course Code: EEE 310 Time: 1Hr
Course Name: Electrical Power Generation (DE) Max Marks: 40M
Program & Sem: B.Tech & 5" Weightage: 20%
Instructions:

(i)  The Question papers consists of three parts.
(i)  Answer all the questions according to the marks.
(iii)  All the diagrams are to be sketched legibly.

Part A

Answer all the Questions. (5x3=15M)

1. Define (a) Domestic Load (b) Irrigation Load and (c) Commercial Load (CO3).

[Knowledge] [IM+1M+1M]

2. List out classification of wind turbine and the importance of lift and drag type turbines.
(CO2) [Knowledge] [IM+2M].

3. Discuss the key benefits of fuel cells? (CO2) [Knowledge] [6%1/2 = 3M]

4. List out the classifications of energy storage system? (CO2) [Knowledge] [6*1/2=3M]

5. Briefly explain the significance of power duration curve and velocity duration curves?

(CO2) [Knowledge] [3M]
Part B

Answer the following Questions. (3xSM=15M)

6. Illustrate the concept of a wind farm when integrated with grid. (CO2) [Comprehensive].

[3M+2M=5M]






7. Compare the technical characteristics of energy storage technologies (CO2)
[Comprehensive]. [SM]
8. Define Load Curve and predict the effects of variable load. (CO3) [Comprehensive]

[2M+3M=5M].

Part C
Answer any one of the following Questions. (1*10M=10M)
9. Obtain the Expression for basic principle of wind energy conversion system (CO2)

[Comprehensive] [10M]
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GAIN MORE K HQWLEDGE
REACH GREATE R HEIGHTS

Semester: 5 SEM
Course Code: EEE 319

Course Name: Electri~al Power Generation (DE)

Program & Sem: B.Tech & 5t

Date: 16-11-2019
Time: 1Hr

Max Marks: 40M

Weightage: 20%

Extr=ct of question distribution [outcome wise & level wise]

Memory recall Thought
Ur*/Module type provoking type Problem Solving | Total
aNo | c.ono Nu ber/Unit | [Marks allotted]| [Marks allotted] Marks
/N ~dule Title | Bloom’s Levels| Bloom's Levels | [Marks allotted]
K C

1. CO3 ~dule 3 3 3
2. CO3 Module 3 3 3
3. Cco2 . Hdule 2 3 3
4 CC2 ~dule 2 3 3
5 CO2 i odule 2 3 3
6 Co2 " ~dule 3 5 5
7 CcCc dule 3 5 5
8 cc2 “dule 2 5 5
9 ce2 - ~dule 2 10 10







Total

Marks 16 25 40M

K=Knowledge Lev-! C = Comprehension Level, A = Application Level

Note: While setting -l types of questions the general guideline is that about 60%

Of the guectiors r st be such that even a below average students must be able to
attempt, /" Lut 209 f the questions must be such that only above average students must
be able to attempt ~nd finally 20% of the questions must be such that only the bright
students must be 2" '2 to attempt.

Annexu: - II: .° uat of Answer Scheme

~  SCHOOL OF ENGINEERING

p n SOLUTION
o s Date: 16-11-2019
Semester: ~" SEM Time: 1Hr
Course Cole: ET'E 200 Max Marks: 40M
Course Name: Elc - 1] Power Generation (DE) Weightage: 20%
Part A (5 x 2M = 10Marks)
Q Max.
No Solution Scheme of Time
Marking required
for each
) Question
) <sils uestic load consists of lights, fans. refrigerators. heaters, television,
smallmer. Jor pu irerete. Most of the residential load oceurs only for some hours during
theday (7. . 1how :hting load occurs during night time and domestic appliance load occurs
foronly a :-v hows ¢ - reason, the load factor is low {10% to 12%).
(ffy Cuommerci, -ommereial load consists of lighting for shops, fans and electric appli-
1 ances used i restaw This class of load accurs for more hours during the day as conipared to IM+IM+1M IM
the domes::c load. neretal load has seasonal variations due to the extensive use of air- =3M
conditionz - md e
) i e “vpe of load is the electric power needed for punps driven by motors
to supply o <rally this type of load is supplied for 12 hours during night.
WT are clussific \z'izpntal and vertical axis turbines depending upon the Classification:
orientation of ax tation of rotors. M
2 | ZERTERI T ics principles: Lift and Drag. Any four M
> “rotor of a WT either by lifting the blades (Lift) or by By .
_ ‘he plates (Drag). points in
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M.

g Pumpey
!

| Compre...
[ S——

\ A 4

}

>

The po:

operati-

he equivalent PD curve can be constructed.
provides the expected power generation over the

ed.

2 identified based on the geometry and the manner in | Importance:
hasses over the blades. M
mainly driven by Drag forces acting on the rotor.
“he rotor shaft.
‘a1 required.
: done using the curved blades.
“ainly driven by Lift forces to move the bladed.
juires aerofoil type blades to minimize the adverse
28,
1¢ from aerofoil sections with a high thickness-to-
ler to produce a high lift relative to drag.
't of the generator requires to be driven at high speed.
‘opt area, the energy extracted by a wind turbine
“orees is several times greater than the energy from
ne.
't type turbines are more suitable compared to Drag
“» and gravimetric efficiency
‘0 istic, and thermal emissions Any Six
g flexibility among the M
Advantages
nending on type of fuel cell) 6*1/2M = 3M
‘ollutants
Energy Storage System
Chemical Electromagnetic Thermal Evk’)rid
__ A Any Four
s || o Lol N Remsind )| Batteries | 3
T R | | 4*1/2M
N . | CAES and Supercapacitor
| CAESand Batwery }
I S|
e —
"'ty duration curve — Weibulls Distribution.
rve — Wind turbine response data equivalent -
e,
vind speed exceeding any specific value is termed | PD Curve
‘ion characteristic - from these probabilities VD Importance
ructed. (1.5M)
's the annual hours of duration of wind speed and + 3M
it was likely to exceed a certain value of wind VD Curve
> the data was measured. (1.5M)







No

Part B

(3Q x 5M = 15Marks)

Scheme of Max.
Solution Marking Time
required
for each
~ Question
Overhead 66,000 volt high
-5 transmission fines tension lfines of grid
X_..  Converter
T Makes voltage Site substation for
;‘\ compatible for grid grid connection
) .
‘_.9 L L Diagram (3M)
Computerized site control +
Monitors each turbine to .
- maximize oulput and co-ordinale EXplaIlatlon SM
1 links with wind farm ~ Maintenance (2M)
icating =1
+ separately i £nd users: residential houses,
N factories offices, eic.
'nd explanation on the same is required.
‘e beew Realired sud are Currently o Use and Development
e DMFC PAFC MCTC 50FC
<3~ | Direct Methazol Phozpheric Acid Molten Carborate Salid Oxide
B0 100
=100 188320 EL0-E00 Lew tszpenanas
{300-800) powsible
. e i o | LECO R, antece Y82
.z IR |
. lizedin y-LiAID, airconis)
5 B [y o
Any Five
BEEET 4007 Technical
= H—=2+2 ) Fr0'—HD+% L
s HO+CO~2¢ Characteristics
I I — Oy O need to be SM
o YO+ T+ W —HO e B0y 3 - O
L5 -~ 34,0 L0, Compared
Anode: Ni-Y5Z 1
i : 1th any five
| assde Pupga Asode: Bt PRu LS 2 N PR, w ih any v
. Tybode Py Cathode: Pt Catiode: NIOLY) | strontinzy momganite 5*IM=5M
B {LEN
= Combined hent 2ad powsr Caeohined boat and powse for staiemary docan-
for decsomnalized stationary malized rystems and for Samporationramy,
PowRr s beats, .}
e Swabplen | Swalwsdus dmdpbot | Smdllpewwplmt | Seallpowss plas
‘E 3 EW AW MW W2 MW 100230 %W
Coenic Frel Calls
Tan Limited (Austratia)
ST Energy UTC Powsr {(US4) Fust Coll Foargy Huxis & Vailat
- {urmanyy Faji Elacais (Tapagy {Us4) (Gemzay)
SOFC Powsr (taly)
Bloem Exargy (U5
= %k >R 000k TE00-8.000 5 1a00h







1ts o

“verage load to the maximum demand during a given period is

Average load
Max. demand

B T i eI

riable load on a power station introduces many perplexities in
citects of variable load on a power station are ;
<t The variable load on a power station necessitates to have
v of illustration, consider a steam power station. Air. coal and
ror this plant. In order to produce variable power, the supply of
aed to be varied correspondingly. For instance, if the power
-es. it must be followed by the increased flow of coal, air and
- meet the increased demand. Therefore. additional equipment
Iy this job. As amatter of fact, in a modern power plant, there
aiurely to adjust the rates of supply of raw materials in aceor-
Pmade on the plant.
The variable load on the plant inereases the cast of the pro-
An alternator operates at maximum efficiency near its rated
v s used. it will have poor efficiency during periods of light
. in actual practice, a number of alternators of different capaci-
" o the alternators can be operated at nearly full load capacity.
v of generating units increases the initial cost per kW of the
rea required. This leads to the increase in production cost of

Load Curve
2M
+
Effects of
Variable Load
(3M)

SM

SM







Part C

(1 x 10M = 10Marks)

Max.

" Scheme of Time
Solution Marking required
for each
ION Question
70w 0 “ .
10 i <ream by converting the kinetic euer:gy of the wind
. _ electric generator. By virtue o{ the }.:metic energy, lhz
mmi(')mll " 1t is assumed that the mass of air which passes ‘hmugh
veloC‘}y ofxi K (e from the air which does not pass t}xrough the rogg,
rotor ls.m‘["f « is drawn showing the affected air mass ang lhig
g:co:;dmg.;. ’ .« downstream as detailed in Figure 7.9.
undary i~ o

. uon(//__’\

AL

~— -

I

I tion of wind flow through turbine.

with the turbine rotor, the wind transfers part of its

As the hee o
energy inn o wind decreases to a minimum leaving a trail of
disturbe! «1]. The variation in velocity is considered fo be
smooth 1. However, the fall in static wind pressure is sharp
as depict saving the rotor is below the atmospheric pressure
(inwake o o -2ains its value to reach the atmospheric level. The

B P

gse in st ‘nergy, consequently further decreasing the wind speed.

I ’L\ .

b 2

i 8

@ | I

g T Ambient

H ap pressure

Pressure drop
(b}
.
-3 and pressure in traversing the turbine rotor.

Wi . it passes
throw = and hence the air stream flow diverges as it Pfk’shc .
ot . of wind is assumed constant at far upstream, atthe

N

e mathematical relationships, suppose:

-
S

Importance and
Derivation
10M

20Min







The kinetic .

and

Hence,

The force v

Force on th.
downstrea 1w

Applying the

; $ulv}ng Ey~

g Eﬁ]l{ariug Eqgv

158 <« Ao
Sotving t
or

Lt a wind
between v

The pow.

For maxiti.
btain

““The above gt

For power p.

Therefore,

e betore the wind front reforms and

« turhing rotor &

a.n
3 1.2y

sentum per unit time from upstream to

.3

« natream gides,
2 (7.4)
v (1.5)
R {7.6)
VLV, V) @n

(78

cqual to the difference in Kinetic energy
nit massflow, M = 1. Therefore,

iy
i 19y

Jone, using the mass flow rate equation,

— vy (7.10)

- with respect to V,; and equate to zero to

” |
Y= =V, and V, = V,

3
v % v, (.10

.1







Total powet

.ﬂn.rcforc.

© Maximumy theese
maximum o

The factor 0 °
this relation-

Availa?

Theoretic
energy in
vibrations.
G i,

7.8 I

Equation |

speed at o
awind tw
energy. 7
power ¢
Wi

of win¢
accordi

i liew o
Ty

R 1
Pt = = PA V3 (7.11a)

Py = O~593Pwml

. (also called the power coefficient C,) is the ratio of
" available in the wind, i.e.,

thicient, €, = Fmmx _ g 593 7.12)

total

"z limit (After the name of the engineer who first derived

2xtracted by a turbine rotor is 59.3% of the total wind
r. Considering the rotor efficiency to be 70%, bearing,
«or efficiency 90%, the available efficiency 1 is 60% of

1, = 0.6 x 0.593
= 355%

D TURBINE POWER

otal :%»%DZV‘?, Accordingly, for a given wind

four times if the rotor diameter is doubled. The designer of
ise the rotor diameter to optimize the extraction of the wind
vind speed and rotor diameter on the availability of wind
11.

itis necessary to know the energy needs and the availability
‘onomically, it is known that the wind system cost varies
2 1o Figure 7.11, if the rotor diameter of 40 m is selected
aaving wind speed of 10 m/s, the available power rises up

MW, ie., becomes four times more.

ias A







Roll No

=
. PRESIDENCY UNIVERSITY
BENGALURU

SCHOOL OF ENGINEERING

END TERM FINAL EXAMINATION
Semester: Odd Semester: 2019 - 20 Date: 26 December 2019
Course Code: EEE 310 Time: 9:30 AM to 12:30 PM
Course Name: ELECTRICAL POWER GENERATION Max Marks: 80
Program & Sem: B.Tech (EEE) & V (DE - ). Weightage: 40%

Instructions:
(i) Read the all questions carefully and answer accordingly.
(i) Sketch the diagrams legibly.

Part A [Memory Recall Questions]

Answer all the Questions. Each Question carries 2 marks. (10Qx2M=20M)
1. Briefly list out the problems with india’s power sector (C.0.No.1) [Knowledge]
2. Recall any four Nuclear Power Plant which are under construction in India with the total capacity

(C.0.No.1) [Knowledge]

3. List the factors for site selection of Nuclear Power plant. (C.0.No.2) [Knowledge]
4. Define Runoff and Mass Curve (C.0O.No.2) [Knowledge]
5. Define Beam and Diffused Radiation (C.0.No.3) [Knowledge]
6. List out any eight components of Wind mill (C.0O.No.3) [Knowledge]
7. Define and Express Plant capacity factor and Plant use Factor (C.0.No.4) [Knowledge]
8. Recall and brief the importance of high load factor (C.0.No.4) [Knowledge]
9. Define and give the expressions of two part tariff and three part tariff. (C.0.No.5) [Knowledge]
10. Brief the causes of Low power factor (C.0O.No.5) [Knowledge]
Part B [Thought Provoking Questions]
Answer all the Questions. Each Question carries 10 marks. (4Qx10M=40M)

1

1. (a) Explain if using nuclear power really the answer to clean, environmentally friendly energy
[2M]

(b) What kind of resources does nuclear energy require? With this in mind, is it worth the effort

and the investment to acquire nuclear energy? [2M]

Page 1 of 2



Semester:

PRESIDENCY UNIVERSITY
BENGALURU

s W
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Py i,

SCHOOL OF ENGINEERING

Odd Semester: 2019 - 20

Course Code: EEE 310
Course Name: ELECTRICAL POWER GENERATION

Program & Sem: B.Tech (EEE) & 5.

Date: 26" Dec 2019
Time: 9:30 AM - 2:30PM
Max Marks: 80
Weightage: 40 %

Extract of question distribution [outcome wise & level wise]

Memory recall Thought
type rovoking type
Q.NO. C.O.NO| Unit/Module P P 9P Problem Solving | Total
Number/Unit [Marks allotted]| [Marks allotted] type Marks
(% age
of CO) | /Module Title | Bloom’s Levels| Bloom’s Levels | [Marks allotted]
K C C
PARTA | CO01
CO 02
Q. NO CO 03 All the 5 [10*2 = 20M] 20
modules
1-10 CO 04
CO 05
PARTB | CO 02 - [2+2+6 =10M] - 10
MODULE 02
Q.NO.11
PARTB | COO03 - 5+5 =10M - 10
MODULE 3
Q.NO.12
PARTB | CO04 - 4 6 10
MODULE 4

Q.NO.13




PARTB | CO05 | MODULE 5 - [4+6 = 10M] -
Q.NO.14
PARTC | CO04 | MODULE 04 - - 10
Q.NO.15
PARTC | CO05 | MODULE 05 - - 10
Q.NO.16

Total Marks 20 34 26

K =Knowledge Level C = Comprehension Level, A = Application Level
C.O WISE MARKS DISTRIBUTION:

CO 01: 4 MARKS, CO 02: 14 MARKS, CO 03: 14 MARKS, CO 04: 24 MARKS and CO
05: 24 MARKS

Note: While setting all types of questions the general guideline is that about 60%

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students must
be able to attempt and finally 20% of the questions must be such that only the bright
students must be able to attempt.

| hereby certify that all the questions are set as per the above guidelines.

Faculty Signature:

Reviewer Commend:

A\ Co's afe ested

e




Annexure- II: Format of Answer Scheme

SCHOOL OF ENGINEERING

o
<=
SR O,

SOLUTION

REACH GREATER MIIGHTS

Semester: Odd Semester: 2019 - 20

Course Code: EEE 310

Course Name: ELECTRICAL POWER GENERATION
Program & Sem: B.Tech (EEE) & 5.

Date: 26" Dec 2019
Time: 9:30 AM - 12:30PM
Max Marks: 80
Weightage: 40 %

Part A (10 x 2M = 20Marks)
Q Max.
No Solution Scheme | Time
of 1;equ1rel(11
. or eac
Marking )
Question
Inadequate last mile connectivity, Demand build up measures, Unequal electricity distribution,
Erratic power pricing, Over-rated capacity. Lack of timely information on load and demand, Lack Any four
1 of adequate coal supply, Poor gas pipeline connectivity and infrastructure. Transmission, robl AMi
e . . - . . . - €ms n
distribution and consumer-level losses. Resistance to energy efficiency in the residential building p
sector. Resistance to hydroelectric power projects. Resistance to nuclear power generation. 2M
Theft of power.
500x1 5§00 2020
2 700 x2 1,400 2022 2M 3M1n
0ox2 1,400 2025
ox2 1,400 2022
RregaaE oper e VO 00x2 2,000 2026
TOYTEITY . TG Urodin s ALRCF DR EisTs.
2.15 Selecton of Site for Nuclear Powsr Station
The following pon onld be kept in view while selecting the sire for 5 nuclear powser station
deep treuch or disposed off 1 ¢ quits away from tl;-
od for such 2 plant shonld have adequate aivangement for the dis- 3M
m
3 The size selected for 4 nuslesr power station should be 2M
e of presence of radinseriviry in the
ayf utionary measuwre. ¢ dome 1s used in the plant
spread by wmd or undergromnd waterways,
(i} nuclear power station should have adequace
+ equipment duning srection and to factlitare e move-
d 1 the plant
t becomes apy har ideal choice for o nuclear power
g opulated areas,




§ . N Slponrieioag ] a7 s it P . 0 Ty
ot bl e the raic of elecrrical energy is charged o the basis of naxinnan

deiiand of the conswmer and the wirs consianed. 11 is called a v

Total charges = R (0 x kW~ oxkWhy

where 5 = charge per kKW of masmum demand
¢ = charge per kWh of enerey consumed
This type of taritl is mostly applicable to industrial consumers who have appreciable maxumum
demand. .
9 ) R . . ) ™M 3Min
T Theeepart tanifl Whew the ord charge to be made from ithe consiomer is split into three
pares viz., fived churge, semi-fixed charge and rsming charge. it is knovn as o thwee-part il fe.,
Total charge = Rs (g~ hx kW + o xkWh)
where o = lixed charge made during each billing period. It meludes
interest and depreciation on the cost of secondary distribu-
tion and labour cost of collecting revenues.
b = charge per KW of maximum demand,
¢ = charge per kWh of energy consumed.
8.4 Causes of Low Fower Factor
Low power factor §s undesirable from econoniic point of view  Normally, the power factor of the
whole foad on the supply svstem mlower than -8 The following are the canses of low power factor:
iy Mostof the a.c. motors are of mduction type (16 and 3¢ induction motors) which have low
lagging power factor. These motors work at a power factor which 15 extremely small on 3Min
1C light Ioad 10 2 to 0-3) and rises 10 -8 of 09 at full load 2M
(i Are lamps. electric disclinrge lamps and industrral heating thrnaces operate at low lagging
power factor.
¢y The load on the power system is varving | being high during morning and evening and low at
other times. During low load period. supply vohage i3 mereased which increases the
mrgnetisation current. This results i the decreased power factor
PartB (4Q x 10M = 40Marks)
Q Scheme of Max.
No Solution Marking Time
required
for each
Question
11 (a) No. There is nothing environmentally friendly about nuclear power. It only
creates different environmental problems than fossil fuel energy sources.
But neither fossil fuels nor nuclear power are safe, sustainable, or healthy
for humans and the environment.
(b) Nuclear power requires a lot of uranium to make the fuel and produces a
lot of radioactive waste in the process. Building and constructing reactors
requires a lot of steel, concrete, and rare earth metals; there is a large
carbon emissions footprint associated with just the construction of nuclear
power plants. There is also the question of what to do with nuclear reactor
sites once they close down. These reactor sites become highly | 2+2+6=10M | 15Min

contaminated with radioactive and chemical waste and byproducts. After
they shut down, the equipment must be dismantled and the heavily
contaminated and radioactive steel, concrete, machinery, clothing, etc., is
removed to be “disposed of.” Frequently, the government and energy
companies are looking for places to dump radiocactive waste. These dump
sites often times end up in communities of color or indigenous communities
specifically targeted due to their lack of politica! power.




Fuel-celi Temperature Efficiency Start-up
technology (Cy Aty time ()"
PAFC 200 3645 I—4
AFC <190 >S50 (dircet <0.1
MCFC 650 43-55 5-10
SOFC (planar) 1000 43 -
PEMFIC <100 3245 (indirect). <0.1

>50 (direct Hy)
DMFC <100 - <0.1

¢ HHV: higher heating value. ie. the total heat released including the
latent heat of vapourisation of the water formed by the oxidation process.

b g . . . . - N

? For fucl-stack only, t.e. does not include response time for a fuel

processor, if present.

PEMEC PAFC MCFC SOFC
e Tt Membrane Phosphorte Molien
Electrolyte Polymer Acid Mixture Ceramic
Catalyst Platinum Platinum Nickel Perovskites
Temperawre |5 gop e | 150-2000C | =650°C | $00-1000° C
Operation
Output
Power S0-2S0KW <200 KW | JOKW-2MW | < [OORW
Range
Efficiency 40-50% 40-80% 60-80% ~60%
o Membrane Phosphoriv Molten e
Electrolyte Polymer Acid Mixture Ceramic

13

(a)

Fifevts of vaotalde joad. The variable load on a power station inuoduces many perplexines m
irs operation. Sonte of the inportant effects of variable load on a power station are
(y Need of sddifional equipinent. The variable load on a power station necessitates to have

(b)

additional equupinent. By way of illusiration. consider @ stenm power station. At coaland
water are the raw materials for this plant. In order to produce variable power. the supply of
these materials will be required to be varied correspondingly. For instance. if the power
demand on the plant increases. it must be followed by the increased flow of coal. air and
water to the boiler in order to meet the ncreased demand. Therefore. additional equipment
has 1o be installed 1o accomplish this job. As a marter of fact. in a modern power plant. there
s much equipment devoted entively to adjust the rates of supply of raw materials in accor-
dance with the power demand made on the plant.

Tncresse i production cost. The variable load on the plant increases the cost of the pro-
duction of electrical energy. An alternator operates at maxinmum efliciency near its rated
capacity. If a single alternator is used. it will have poor efficiency during periods of light
foads on the plant, Therefore. in actual practice, a number of alternators of different capaci-
ties are installed so that most of the alternators can be operated at nearly full load capacity.
However, the use of a number of generating units increases the initial cost per kW of the
plant capacity as well as floor area required. This leads to the increase in production cost of

CHOTEY.

elntion.
. Average demand
4] Load factr = o
Mavinman demand
. Average demand
or 060 = TR

Avetage demand = 25 0-60 = 15 AW

Average densnd
Plant capacity
Average demand
Plant capacity factor

Planit capacry factor =

Plant capactty =

M
M

15Min
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are the advaniages of newral sonnding

¢y Nelage
costant,

{7iy The high volrages due 10 arcing grounds are eliminated

747 The protective relays can be used to provide protecton agamst eath fanlts. In case eanth

faulr ocours on any line. the protective relav will operate 1
/vy The overveltages due to lightning are discharged 1o eanih.
iy It provides greater saferv to personnel and equpment

(réy I provides improved service reliabiliny.

(i Operating and mamtenance expendinures are reduced.

s of the healihy phases do nor exceed line to gronnd voltages 7o thev remain nearly

iselate the fawdry line.

Part C

(2 x 10M = 20Marks)

Solution

Scheme of Marking

Max.
Time
required
for each
Question
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Sulntion

P = Rs 153.50.000
Salvage value of equipment.§ = Rs 60,000
Useful hife. ito= 25 vears

0 ;

Initial cost of equipment.

P-3 1560.000 - 60.000
=Rs
¥ 25
Value of equipmient after 20 vears

= P - Annual depreciation x 20

Annual depreciation =

1

tl

iy I ; i merbiod
Annual unit depreciation. x = 1 —(SF}

= Rs £60.000

13.60.000 ~ 60.000 » 20 = Rs 3,60.0040

£ e e 1023
= || B0000 1 =1-087R=0122

L 15.60.000
Value of equipnient after 20 vears
= Pl-xy"

#d gentiiod

(i

Rate of interest. o= 5% = 005
Annual deposit in the sinking fund is

g = P=8 i
fa+=m"—1

O

= {13.60.000 - 60.000) !:

= Rs 31433
Sinking fund at the end of 20 vears
4+ 009

1+ 605

15.60,000 (1 — 01227 = Ry 115418

fRS— |

—1

-1

* v ' .03

=Rs 1839362

Value of plant after 20 vears = Rs (15.60.000 — 10.39.362) = Rs 528838

10M

15Min
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