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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Describe the characteristics of information age. Justify the technology plays an important

role to unmask old social problems. [4+4)
Describe the LEP approach with suitable examples and list out the advantages and
disadvantages of the LEP approach. ‘ [8]

List out the major environmental issues in Nepal. Describe briefly the causes and
mitigation measures. Also discuss how those environmental issues need global effort and

what are those effort. [4+4]
Define indoor air pollution. Explain the severity of environmental and health problems

due to air pollution in Kathmandu. [3+5]
Write short notes on: (Any Two) ' [2x4]

a) Human induced climate change
b) Acid rain and its consequences
¢) Conflict of resources
d) Biomass to Biogas
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. “Descrtbe about the appropnate technology and 1ntermed1ate technology w1th su1table -

Candldates are required to give the1r answers in their own words as far as pract1cable
Attempt AU questions. : s
The figures in the margin indicate Full Marks.

Assume ‘suit'qble data if necessqify.f

- examples.

. Justify the statement "Chmate ohange is htghly threatemng to Human 01v1l1zatlon” with

‘Describe the LEP approach w1th sultable examples and list out the »2 advantages and

d1sadvantages of the LEP approach

‘Dlscuss about maJor technolog1cal developments durmg 1n1t1al 1ndustr1al revolutlon and
" how industrial revolution lead to major environmental issues.

Define on-site samtatton And discuss the cruc1al role of health educatlon regardmg the

sanitation problems in the context of Nepal

suitable examples

8]

(8]

[2+6] -
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v Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt Al questions.

v’ The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. Define technology. Discuss the impacts of technology on society and environment. [2+6]

2. Discuss the participatory development approach with suitable examples. [8]

3. Discuss the key reasons those caused to happen world war II with its political and
economic effects. [8]

4. Describe about fecal oral infection route and their preventive measures. (8]

5. Write short notes on: (Any Two) [2x4]

a) Causes and impacts of climate change
b) Deforestation and its consequences
¢) Appropriate technology
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions. :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

- What are the characteristics of the information age? Describe how the digital technology

is being utilized in the fight against-COVID-19 pandemic? : [4+4]
What are appropriate and intermediate technologies? Why is labor based or labor
intensive technology necessary for LDCs like Nepal? ‘ [4+4]
. What are the key features of infrastructure development policies of Nepal? Are these
features reflected in the fiscal year 2078/79 B.S. budget? , (8]
What is population explosion? What are the reasons for it? How do you view the current
trend of decreasing population in the developed countries? [2+3+3]
‘What are the major immediate environmental issues for Nepal? How can the use of
technology be beneficial in solving them? . [4+4]
Write short notes on: ' [2x4]

a) On site sanitation
b) International efforts to mitigate climate change /
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‘Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
All questions carry equal marks.
Assume suitable data if necessary.

How does technological advancement shift employment? Explain with suitable examples.

What is LEP? Discuss about ethnographic approach and part1cxpatory approach for

commumty management.

Write down the major economic, soc1al and political impacts of the World War II.

Discuss the characteristics of information society. How has 1ndustr1al society entered into

information society?

a) Briefly discuss on severity of Indoor Air Pollution problem in Nepal.

b) What do you mean by organic farming? Write down the advantage of typical organic

farming practice.

Define climate change. Elaborate on the usefulness of alternatwe (renewable) energy

regarding climate change issues.
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v" Candidates are required to give their answers in their own words as far as practicable.
v Attempt any Five question.

v AUl questions carry equal marks.

v’ Assume suitable datq if necessary.

1. Write short notes on:

a) Technology is irreversible, .
b) Conflict of technology with examples.

2. Discuss about components of sustainable development. How do you relate LEP
approaches with sustainable development? _ B

3. State and explain environmental sanitation. Also &iscﬁss pathways of fecal-oral infection
Transmission route, ~~ ‘ " - '“

. Differentiate between information age and industrial’hage.l Also -explain‘infonnaﬁon is

powerand wealth. B

. What are current environmental issnes? Compare the environmental issue‘s_'f‘of }Ncpal to
- .+ globalissues. : R : S ,
6 What are the impacts of climate change in Nepal? Explain briefly the intemaﬁﬁ@ne;} efforts
- towards mitigation of climate change impact, ‘ T
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions. :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain the differences between Industrial age and Information age. Also explain

knowledge is wealth. [8]
Describe the pros and cons of using structured questionnaires. In what situations should
you conduct this procedure? Also write about focus group meeting. A (8]
What do you mean by conflict of resources? What are the main causes of conflict of
natural resources? Also explain ecology ecosystems. [8]
Explain differences between on-site and off-site sanitation. Describe fecal-oral
transmission route and list out preventive measures against fecal-oral infections. [8]
a) “"Ei(plain what is global warming? Write down international effects to mitigate it. [4]
b) Describe causes and impacts of deforestation in Nepal. [4]

Write notes on: (Any two) [4+4]

a) Furopean Renaissance

b) Industrial Revolution

¢) Impacts after World War 1I

d) Major global environmental issues
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Candidates are required to give their answers in their own words as far as practicable,
Attempt any Five questions.

AU questions carry equal marks.

Assume suitable data if-necessary. .

. Write short notes on:

a) Technology both as a curse and a blessing
b) Significance of appropriate technology in Nepal

a) What is Ethnography study? Explain how information is collected in this approach,

b) Explain why Resource Mapping is carried out,

Summarize the impacts of World War I and II. Also describe popiilation explosion,
Discuss all the major environmental issues of Nepal. Also write down probable strategies

to mitigate those issues.

. 'What aré‘j'fvbauses of air pollution in Kathmandu Valley? Describe its effect and possible

mitigation measures.

What is climatevchange? State and explain gases which causes climate change. Also Write

- major symptorns of climate change in Nepal. ‘
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Candidates are required to give their answers in their own words as far as practicable.

Attempt any Five questions.
All questions carry equal marks.
Assume suitable data if necessary- .

“What do you understand by the term technology? How it changes culture and traditions of
a society?

Define participatory appraisal. Explain focus group discussion and resources mapping.
What is environment sanitation? Discuss fecal oral infection transmission route.

Why knowledge is important in the information age. Also write down characteristics of
the information age:

What are climate change gases? Write down the probable impact and mitigation measures
of the climate change.

Write down causes, effects and mitigation measures of air pollution.
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Candidates are required to give their answers in their own words as far as practlcable
Attempt any Five questions.

Al questions carry equal marks.
Assume suitable data if necessary.

1.. Discuss how technology changes people values, culture and tradition of a society.

Explain, what is information age? Also write down how the industrial society entered into
‘information society. '

Explain water pollution.‘ Write down fecal oral infection route and discuss their mitigation
measures.

What is climate change? State and ex xplain gases which cause chmaie change Discuss all

" the possible interventions to mitigate climate change.

."a) Explain conflict of technology.

)"‘iibi'ééuss technology can unmask old social problems.

F‘Wﬁte‘notes on;

.-a) Focus group discussion
b) Major environment issues of Nepal
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Candidates are required to give fheir answers in their own words as far as practicable.
Attempt any Five questions. : ‘
All questions carry equal marks.

 Assume suitable data if necessary.

Explain technology can unmark social problems of a society.
What is the role of a users” committee? Also explain participatory techniques to collect
information from a community.

What is organic pollution in drinking water? Discuss in detail aerobic and anaerobic
decomposition process. : o

Write down causes, effects and mitigation measures of air pollution.

5. What is information society? Explain how agricultural society entered into information

- society.

: Wnteshort notes on any two:

o a) Climate change
~ b) Conflict of technology

~¢). Impact of World War Land II
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v Ca,nchdates are required 1:0 glve thelr answers in their own words as far as practicable.
v Attempr any Five questions:: - - o T '
V' Al questions carry equal marks.

v Assume suzz‘able data if necessary

L 1Dlscuss technology prov1des Shlft in employment opportumty

2. Whatis parumpatory approach? Also explain ¢ approprlate technology and Iabour intensive

technology.

3. Explain in detail why 13,14,'15 centuries are called Great Renmssance or lntellectual

- revival of Europe. ‘
4. What are climate change gaseS‘?‘ Write down its mitigation méasures. Also explain
e 1nternat10nal efforts to tackle its problem : - Pl '

+. preventive measures

+ Write short notes on any two

it a) Air pollutlon
~ by Informatlon age
¢) Focus- Group Discussion
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v' Candidates are required to give their answers in their 0\;vn words as far as practicable.

v’ Attempt any Five questions.

v’ All questions carry equal marks.

v’ Assume suitable data if necessary.

1. What do you mean by technology? Discuss about its benefits in education sector. [2+6]

2. Describe the LEP approach for the development of Nepal. Explain community |
‘empowerment process of participatory approach. : [4+4]

3. What do you mean by climate change? Discuss about its cause, impact and mitigation
measures. ‘ | , ' [2+6]

4. Discuss about the global environmental issues. Also discuss key environmental issues of
Nepal. [4+4]

5. What are characteristics of agriculture, industrial and information age? (8]
Explain how does technology change culture and tradition of a society? ~[8]
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Candldates are required to give their answers in their own Words as far as practicable.
Attempt any Five questions.

All questions carry equal marks.

Assume suitable data if necessary.

What are appropriate and intermediate technologies? Why is labor based or Iabor
intensive technology necessary for LDCs like Nepal? ’

What are resources mapping? How is wealth and poverty ranked?

3. What is popillation explosion? What are the reasons for it? How do y0u view the current

trend of decreasing population in the developed countries?:

What are the major immediate environmental issues for Neﬁal‘? How can the use of
technology be beneficial in solving them? :

OR

iscuss the aeva,uty of i 1norgamc water pollution problem in Nepai'?_ Give?our- plans to
mmgate their problems. . : PR T

‘What are the curent international efforts being made to xhitiga‘te' the problems caused by -
. climate change? Are they enough? : L : :

LT T ' L ks




16 TRIBHUVAN UNIVERSITY Exam. ew B 066 & er Bateh
INSTITUTE OF ENGINEERING Level ~ IBE Full Marks | 40
Examination Control Division | Programme | BEL | Pass Marks | 16
2072 Kartik Year/Part (IV/I | Time * 1Y% hrs.

Subject: - Technology Environment and Society (CE708)

v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. How does technology impact on culture, traditions and society? ‘ - [5]
2. Elaborate the statement that "Information is wealth and power in modern society." - I5] !
3. What is community management? How can an engineer facilitate it? - 4] ;
4. What is participatory approach and how can it empower the community? [4] r,
5. What was the role of the two world wars in advancing technology? How did they shape '
the new cultural values? o , 3]
/6. Whatis t he conservation of environment? How can it be done without hindering the
o devé‘lopmeﬁt? : v [4]
. 7. Discuss the severity of water and air pollution problem in Nepal? Give your plans to
solve this problem effectively and in short time. , (8]

1 " -8 "Nepal is one of the least responsxble countries for global chmate change but it is one*ci_f
the most affected." Elaborate the statement. N &)
sekok ‘ '

L T - T



16 IRIBHUVAN UNIVERSITY . f};:%J‘"ffegul‘u o e
INSTITUTE OF ENGINEERING Level , Full Marks 40

Examination Control Division Programme | BEL Pass Marks | 16
- 2071 Chaitra Year/Part | IV/1 Time {17 hrs,

Subject: - Technology Environment and Society (CE708)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. o
The figures in the margin indicate Full Marks

Assume suztable dam if necessary. :
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Explain how technology can unmask old sacial problems. , . | , [6]

am—

" 2. Why climate change is a threat to civilization? Explain its impact and mitigation measures in .
detail. ‘ : : [6]

3. Cornp’ére and contrast industrial age and information age. o : - [4]
4. W

is ecosystem? What are the primary reasons of human mterventlons in the_ e_cosystem? -
mend feaSLble solution regarding these. issues. = - : B ]

it ‘f;-‘,‘pol lution? ‘What is onsite sanitation and- health education? DISCUSS on fecal oral
: m u;ctxon transmission route and effectwe preventlon measures. » 6]

6. Write notes on: (any three) - - ' o ;  i 7.[12] :

. a) Focus Group Discussion
b) Resources Mapping
c) ‘Appropriate Technology
- d) Renewable and Non renewable resources

sk
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1, Define technology and its impact on societies. Define appropriate technolegy and its (7] :

relevancy to LDC.
Or
Technological innovation reveal the old social problem but “science without humanity” is

sin, discuss.

9. What is LEP? Discuss about ethnographic approach and participatory approéch for
;-;gpmmuni{ty management. What is the role of an engineer in community development? [6.5]

3, The great renaissance of Burope in 13% 14" and 15" century is foundation fo enter the 4
mdusmal society from agricultural one. Discuss [6.5]
‘ or

~~How do you enlighten the civilization? Compare agriculture society with industrial society
‘and how industrial societies enter into information society? o

4, What is ecosystem? What are the main causes of human interventions in the ecosystem? Make clear

the term conservation and preservation of natural resources. (71
5. Describe the fecal oral transmission route. How you evaluate the health education regarding

the water and air poltution in environment. [6.5]
6. What is climate change and what are the cause and impacts of CC? What can be feasible

solution to preserve the climate change effects in LDC? , [6.5]

ek



o

Examination Control Division

13 TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING

2076 Chaitra

......................................................... Zial
Level BE Full Marks | 40

Programme | BEL ' Pass Marks | 16
Year/Part [IV/I Time 1% hrs.

 Subject: - Technology Environment and Society (CE708)

Attempt All questions.

Assume suitable data if necessary

CRAULGETES 0% eglised B0 give their answers in their own words as far as practicable,

The figures in the margin indicate F, Full Matm

a) Write down impact of tea?moluw on environment and society,

'b) Compare the characteristics of information society with industrial society.

What are the key features of infrastructure devel lopment polices of Nepal?

a) Explain Stone Age cw;hzatmn

b) Explain conservation and protection of e:mflronmem

a) What are the sources and types of water pollution?

W nte b}mrt motes on:{any thr@e)

" i) - Teclmﬂlogy isirreversible

o i) Importance of health education

- 1if) Organic farming

. iv) Participatory ,approélch :

by What is the relation of air pollution and chmate charge"

[4]
[4]
[7]
[4]

‘4

[4]
M
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a)

b)
a)

b)

Explain the working of power diode with the help of V-I curve. What do you mean by
reverse recovery characteristic of a power diode?

Explain gate triggering circuit of a Thyristor.

Draw the circuit diagram of a single phase full controlled rectifier having supply Input
RMS voltage of 230 V, 50 Hz. with a highly inductive load so that load current is
constant and equal to 25 Amp.

i) Explain its operation for firing angle o = 30°.

ii) Derive the expression for average and RMS values of the output voltage

iii) Caleulate the value of average output voltage.

Explain the symmetrical angle control method for improving input power factor in
single phase controlled rectifier.

Explain the operation of step up chopper and obtain the expression for output voltage.

With the help of suitable circuit diagram, explain the operation of three phase inverter
with six steps output voltage.

With the help of suitable circuit diagram and waveform, explain the operation of
single AC voltage controller with R load. Do the same circuit could be modified to
control the load at micro ~hydro power as ELC controller? Justify.

Explain the working of single phase cyclo-converter which will double the time
period of input AC voltage with suitable circuit diagram and waveforms. Also
calculate the rms value of output voltage.

Explain the series connection of two single phase full converter with necessary circuit
diagram and waveforms. Also, explain their operation in rectification and inversion
mode. '

Why HVDC line is preferred over HVAC line to transport large power over a long
distance? Make a mathematical comparison between above two system in terms of

saving in line conductor.
Fopk
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Candidates are required to give their answers in their own words as far as practicable,
Attempt All questions. v P

The figures in the margin indicate Full Marks,

Assume suitable data if necessary. '

a) Explain the V-I characteristic of thyristor. Also compare latching current with holding

current with suitable examples. : [6+2]

'b) For the circuit shown below, calculate

i) Average value of charging current.
ii) Efficiency of the charging system.

= R

ERE

] TR ahm
Vs =20 (rme) » A 5 e gy

a) Explain. the operation of a single phase full converter circuit with highly inductive
load with neat circuit diagram and associated waveforms. If the load current ‘is
constant and equal to 20Amp, draw the waveform input ac current ig for firing angle
of 30° and calculate the fundamental component of is.

- b) Explain the operation of step up dc chopper and derive the equation for output

voltage.

a) Explain the operation of a three phase single way controlled rectifier circuit with
highly inductive load. Derive the expression for Average value of the output voltage.
Also draw the waveform of output voltage for firing angle of 90°, ' ‘

b) Describe the series operation of two single phase full converter to obtain high output
voltage. _ ,

a) Explain the principle of AC voltage controller with resistive load along with
derivation of expression for rms output voltage.

b) Explain the operation of series connection of two single phase full converter. How it
can be used in rectification mode and inversion mode?

a) Explain the operation of single phase inverter with square wave output voltage and
single phase AC motor as load,

b) Explain the operation of 3-phase sinusoidal PWM inverter with neat circuit diagram
and associated waveforms.
ok
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. ’ '

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a)

b)

a)

b)

b)

b)

Define Commutation Techniques. Differentiate between Natural and Forced
Commutation with suitable circuit examples. '

Explain Switching Charactetistics of BJT. Explain a gate signal Generating signal for
BJT.

Figure below shows a single-phase controlled rectifier with 4 nos of GTO switches.
The average value of the output voltage is controlled by extinction angle control
method. The load current is constant and equal to 20Amp due to highly inductive
load. For an extinction angle of 30°.

i) Draw the waveform of load voltage, load current and input ac current.

ii) Average and RMS value of output voltage.

iii) Calculate the magnitude and phase of fundamental component of the input ac
current.

_—
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With the help of suitable circuit diagram and waveforms, explain the operation of
three phase full wave bridge rectifier using diodes, Derive the expression for average
value and rms value of the output voltage. .

Explain the operation of a single phase inverter with ac motor as load. Derive the
equation for current drawn by the motor of positive half cycle.

Explain the operation of a three phase sinusoidal PWM inverter with neat circuit
diagram and waveforms.

A single-phase inverter with resistive load Rg = 5 ohms and Lo = 20mH and the input
voltage is 200V dc with a centre point of dc source grounded. The inverter is operated

to give an output ac voltage of 50 Hz. Fond the time domain equation of the load
current using Fourier series up to 3 order. Also, find the Harmonic factor and THD

of output voltage.

Explain the operation single phase AC voltage controller. Derive the expression for
RMS value of the output voltage. How it can be used on Elc of MHP scheme?

Explain the working of three phase to single phase cyclo-converter with suitable
circuit diagram and waveforms.

Make a mathematical comparison between HVAC and HVDC lines to justify line
conductor saving in HVDC line.
L
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate F ull Marks.

Assume suitable data if necessary

a)

b)
a)

b)

b)

Explain how a transistor can be used as a static swrnch Describe how gate signal for
the base of a transistor can be generated to turn ON and OFF a transistor.

Explain the di/dt protection scheme and dv/dt protection schéme for a thyristor.

Figure shows single phase full converter circuit with highly inductive load so that
load current is constant and equal to 25 A. Explain its operation for firing angle of
30°. Draw the input and output waveforms of voltages and currents. Calculate the

“fundamental component of input AC current.

A y &
I

P

Vo
230V, 50Hz

= i R R

Explain the operation of 3-phase single way uncontrolled rectifier and describe
expression for average output voltage.

A step-down chopper is connected to RLE load with R=10 ohms, I=15.5 mH and
E =20 V with an input voltage of 220 V, the duty cycle, k = 0.5 and chopping
frequency f= SkHZ. Determine,

i) Minimum instantaneous load current

i) Peak instantaneous load current

iii} Maximum peak to peak current in the load-
iv) Average load current

With the help of suitable circuit diagram explain the 180° conduction mode of three
phase inverter. And also draw the output waveforms of instantaneous phase and line
voltage for star-connected load.

Subjgct; - PowerElectmmcs(EF 701) e e e e e
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4. 2) Calculate the rms value of fundamental and 3" harmonics component of output

voltage for 180° conduction mode of three phase inverter shown in figure below.

JLVa“
. 400V0.u1-_0'u‘ ’-o——-— ----- i
200VF — 4T L7 2
L R, [T 3 3 LT A R T A N
0.!‘3 7_: 2_1{: L R R T 2n stekprsrmtals i wr-t 4
3B
-200V ’ o
_4.09‘\-['«..;'...---.. .....................
‘VA . :

b) With the help of suitable circuit diagram and waveform, explaiﬁ the operation of
- single AC voltage controller with R-load and calculate the rms value of output
voltage. : - :

- 2) Explain the operation of single phase step down cycloconverter with necessary circuit

diagram and waveform. .

b) Explain the series connection of two single phase full converter with necessary circuit

and waveforms.
ook

[8]

(8]
(8]

(8]




TRIBHUVAN UNIVERSITY ‘Exam. lar o
Full Marks

INSTITUTE OF ENGINEERING BE
Examination Control Division | Programme | BEL Pass Marks | 32
2078 Bhadra Year / Part Iv/I Time 3 hrs.

Subject: - Power Electronics (EE 701)

- SNANS

S

Candidates are required to give their answers in their own words as far as practicable.

Attempt Al questions.
All questions carry equal marks. -
Assume suitable data if necessary.

a) Explain the switching characteristics of a power transistor. How turn on control and
turn off control operation operated on base drive circuit of transistor?

b) Explain the di/dt and dv/dt protection of the thyristor with necessary diagram and
waveforms.

a) Draw the circuit diagram of single phase full wave rectifier with associated
waveforms. A single phase full wave thyristor rectifier has an input voltage of 220V
rms. The load is a resistance of 50 ohms and firing angle is 45 degree in each positive
half cycle. Find average output voltage, rms output voltage.

b) Draw and explain the output waveforms of three phase full bridge rectifier with R
load. Find the average value of cutput voltage.

a) Write down the principle of step up chopper with neat diagram and waveforms.

Derive the output value of load voltage and determine the condition for controllable

power transfer range.

b) For three phase 180 degree conduction river, draw the output waveforms for Vgy,
Vyg, Ver, Vo, and Vg, where the notation has their usual meaning.

a) Single phase full bridge inverter has an RLC load with R = 10Q, L = 31.5mH and
C = 112uF. The inverter frequency is 50Hz and dc input voltage is 220V,

(i) express the instantaneous load current in fourier series
(ii) RMS value of fundamental component of load current
(1ii)THD of load current

b) Explain the operation of single phase AC voltage controller with necessary circuit

diagram and waveforms. Derive the expression for rms value of output voltage.

a) With suitable input frequency value explain the single phase step down
cycloconverter and draw the output waveform for Vath of frequency.

b) Compare AC transmission over HVDC transmission. Justify that total power loss in-
HVDC is only 2/3th of total power loss in HVAC transmission lines. ‘
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Assume suitable data if necessary.

. a)

b)

b)

b)

b)

b)

Explain the reverse recovery characteristics of Diode with necessary waveforms, The
reverse recovery time of a diode is 3 Hs and the rate of fall of the diode current is
30 A/us. Determine storage charge and peak reverse current.

Draw the V-I characteristics curve of thyristor. What is an avalanche breakdown and
forward breakdown voltage of thyristor? Mention with its symbolic diagram.

Explain the V-I characteristics of power transistor. How it can use as a static switch?

Single phase full wave rectifier charges a battery from a single phase supply of 230 Vv,
50 Hz. The battery has interval emf of 200 volts and its internal resistance is
0.5 ohms. Calculate:

(i) Average value of charging current

(i) Power supplied to the battery

(iii) Gross power output from the rectifier

(iv) Additional resistance to be connected in series to reduce the charging current by
30%. |

Explain the operation of three phase single way controlled rectifier with purely
resistive load. Derive the expression of average and RMS value of output voltage,
Draw the waveforms of output voltage for o = 30° and 60° and calculate average
value of output voltage. : ‘

A step down chopper has an input of 200V it is feeding on RLE load having R = 2Q),
L=10mH,E=20V, the chopping cycle has a time period of 1000 ps and transistor
is on for 300 ps in each cycle. :

(1) Find weather the load current is continuous or not.’

(ii) Find the average load current.

How does modulation index change the rms value of output voltage of inverter?
Derive the Fourier series of single pulse width modulation and determine the
fundamental value,

Obtain the switch states for three phase VSI of 180 degree conduction mode. Draw
the waveform of output phase voltages of same inverter showing suitable modes of
operation. ‘

A single phase full wave inverter has a resistive load of 5 ohm. The dc input voltage is
30. Find (i) rms value of output voltage (ii) rms value of fundamental component of
output voltage (iii) output power (iv) peak current in each thyristors,

Explain the operation of three phase Cyclo-converters with necessary circuit and
waveforms.

Justify that the total power loss of HVDC transmission line is only 2/3th of total
power loss in HVAC transmission line. Make necessary assumption if necessary.
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*

.2} Explain how a transistor can be used as a static switch. Describe a base current signal
generating circuit using an opto-coupler.

oy
‘

- i) Figure 1.b shows afull wave rectifier circuit uscd to change @ 12V battery througha2

ohm resistor,

f

o i
T.~ \ AN

Vs =15 V {rms} !
f=50Hz iy h o
: . PO I,_...l- i {
3
o | | B
Fig.1.b

- (i) Draw the waveform of Gutput voltage Vo and charging current io.
(ii) Calculate the average and rms value of charging current.
(iiiyPower supplied to the battery.

(iv)Power output frorg the rectifier.
(v) Efficiency of the charging sytem.

2. a) Explain the operation of single phase half wave rectification using thyristor with
resistive load. Draw the waveform of output voltage and the voltage appearing across
the thyristor: Derive the expression for RMS value of output voitage.

b) Explain the operation of a three phase single way controlled rectifier circuit with

" highly inductive load. Derive the expression for average value of the output voliage.

Draw the wave form of output voltage for firingle of 60°.
‘Explain the principle of step up de chopper and deduce the expression for average
output voltage. 7
b) A step down de chopper has a 50 ohm resistor load and input voltage 220V, When the
converter switch is ON, its voliage drop in chopper switch is 1V and the chopper
frequency is 2K Hz. If the duty cyele is 0.8, calenlate:

L
£

(i) Average value of the output voltage
(ii) Efficiency of choper circuit

(8l
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Explamthe Qpetaﬁoﬁ of sﬂing‘1¢.ijhase' ac voltage dontroﬁer withkresis_ﬁve}‘ Ibadi»ff ‘éhe
input voltage is 220V, 50Hz, calculate the rms value of output voltage for firing angle

of 90°. -

~amount of power as transmitted by HVAC line with three conductors of same size,

What type of power electronic converter is used in HVDC line and why?

Explain the operation of a three phase Sinusoid PWM inverter with neat circuit
- diagram and associated ‘waveforms. How switching instants for inverter switch pair of

a phase are determined.

Figure 5 shows the waveform of output voltage (per phase) of three phase inverter,
C

alculate RMS value and peak valne of fundamental component of the output
voltage. ' S . ‘

Vo
k
400y ———— — ;;
wov—p—o L ,
| ; g 24 300" 3600 ‘
I T o {[ T
Fig.5
Fhk

~In which 'circuinstancé,v HVDECUtraﬁsnﬁs‘si‘cn line has advantages’qver the"H:VAC £ 3
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary. -

. a)

b)

a)

Explaining the reverse recovery characteristics of diode.

Explain the V-I characteristics of a power thyristor. How an opto-coupler can be used
to isolate the gate signal generator and power circuit.

Explain the operation of three phase single way controlled rectifier with highly
inductive load. Derive the expression of average and RMS value of output voltage.
Draw the waveforms of output voltage for o = 30° and calculate average value of
output voltage.

Explain the operation of a single phase AC voltage controller. Derive the expression
for RMS value of the output voltage as the function of firing angle. ‘

Explain class C and class E dc chopper.
Explain the operating principle of step up dc to de chopper.

With the help of suitable circuit diagram, explain the opetation of six steps three:
phase inverter. And also draw the output waveforms of instantaneous phase and line

- voltage for star connected load.

Explain the operation of a three phase ‘'sinusoidal PWM inverter with neat circuit
diagram and waveforms. :

Explain Bridge configuration of single phase cyclo converter with necessary circuit
diagram, waveform. Also tabulate the conduction sequence.

Why HVDC transmission is preferred over HVAC transmission for transport of large
power over long distance? Perform mathematical expression and make comparison
between HVDC and HVAC transmission. '
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Assume suitable data if necessary.

. )

b

wh

b).

Explain the V-I characteristic of a thyristor. Also explain a thyristor firing circuit.

For a circuit shown in figure below, Draw the wave forms of each diodes and thyristor
also derive the expression of average and RMS value of output voltage as the function
of firing angle o.. Assuming load current is constant at 10A, calculate the magnitude
all phase of fundamental component of input AC current is.

| \'

Vs=230v Highly
f=50Hz - Inductivev

Load

Draw the circuitrdiégram'-andfwaveform‘of output voltage of a single phase full bridge

diode rectifier. The input-ac voltage is 220V, 50 Hz. Calculate -average value and
fundamental component of output voltage. ' :

For the full-wave bridge rectifier circuit of Figure below; the ac source‘;fér 120 Vrms
at 50.Hz, R =2 Ohm and Vdc = 80 V. Determine the power absorbed by the dc
voltage source and the power absorbed by the load resistor ‘R’. o

The supply voltage of a step down chopper is 230V de, load resistance is 10 ohms,
Take the voltage drop of 1V across chopper when it is ON. For a duty cycle of 0.4,

' calculate the average and rms value of output voltage.

Draw the circuit diagram of Type-E four quadrant chopper and explain its operation
for all four quadrants, '

Explain the operation of three phase sinusoidal Pulse width modulation inverter.

Explain the operating principle of single phase current source inverter with necessary
waveforms.

Explain the bridge configuration of single phase step-down cycloconverter with
necessary circuit diagram and waveform. Also tabulate the conduction sequence.

What are the differences between HVAC and HVDC transmission lines? Perform a
mathematical comparison between HVAC and HVDC lines.

dokog
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Candidates are required to give their answers in their own words as far as practicable.

v
v Attempt All questions.

v’ All questions carry eqiial marks.
v Assume suitable data if necessary.

1. a) Explain how a {ransistor can be used as static switch. Also explain base signal
_generating circuit for transistor switch.

.‘\b) For the circuit shown in below:
i) Calculate the maximum value of di/dt and dv/dt of the SCR
i) Find the RMS and average current rating of SCR for firing angle delays of 90°

10Q  0.15pF

15mH

\/2.23031n314t ,0

2. é) In figure below shows a full-wave rectifier circuit used to charge at 12 V battery

through a 2  resistor.
‘ N .
o
V5=15V @ VO R=2 Ohm
C i Ep=12V
' . LG
Calculate:

i) Average value of charging current
ii) Power supplied to the battery
iii) Gross output power from rectifier

iv) Additional resistance to be connected in series with 2 Q resistors to limit the
average value of charging current to 0.5 amp.

b) Explain the operation of three-phase single way-controlled rectifier circuit with
necessary waveforms. Also derive the expression for average value of the output

voltage.




Determine the average vzilue of output voltage and the fundamental component of the
load current of step down chopper having input voltage of 220V DC, load resistance
20 Q2 and duty cycle of 45% Given: chopping frequency of chopper is 1 kHz.

Explain the Op'eration of single PWM techniques for inverter control and therefore
determine the rms value of output voltage.

Explain the operation of a single phase current source inverter with ac motor as load.

In figure below shows the waveform of output voltage (per phase) of three phase
inverter. Calculate RMS value and fundamental component of the output voltage.

r

24 3000

¢ et 1300 1800 | wt

With mathematical aid, explain how full converters can be used for reverse power
-« flow in bipolar link of HVDC transmission. :

- Explain the operation of ac voltage controller and its application in electronic load

~ controller for Micro-Hydré power plant.

XL
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1. a
- b)
2. a)

b)

5.

- for all four quadrants. ‘ _ i

" The given waveform in figure below 1
-Calculate the fundamental component and 3’é harmonic component of the output

Explain the V-I characteristics of a thyristor. Also explain a thyristor firing circuit.
Explain the dv/dt protection and di/dt protection methods for a thyristor.

Draw the circuit diagram of single phase full converter with highly inductive load and
explain its operation. If the load current is constant at 15A, draw the waveform of
input as current and calculate the fundamental component of the input ac current.

A single phase fullwave rectifier charges a battery from 2 single phase supply of 230
¥, 50 Hz. The battery has interval emf of 200 volt and its internal resistance is 0.3

ohm. Calculate:

i) Average value of charging current
ii) Power supplied to the battery
iii) Gross power output from the rectifier
. iv) Additional resistance to be connected in series to reduce the charging current

by 30%

Expla"in the operation of stepup dc chopper.

Draw the circuit diagram of Type-E four quadrant chopper and explain its §pefatién o

P aN

is the output voltage and three phase' inverter.

voltage.

Vel

b)

2)
b)

The single phase ac controller has input voltage of 230V, 50Hz and the positive and
negative thyristors are triggered at an angle of 90° and 1+90° respectively. The series
Rl load hasR=20 Q, L = 50mH then determine the rms value of load voltage and
load current.

Explain the operation of single phase cyclo-conterter. What are its applications?
Explain the series connection of two single phase full converter with necessary circuit
diagram and waveforms. How these series connected circuit can be operated in
rectification mode and inversion mode?
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a) Discuss a method of thyristor turn ON mechanism. Also explain about thyristor force

b

a)

commutation techniques.
Explain how a transistor can be used as a power swith.

Figure shows a single phase full converter circuit with highly inductive load so that
load current is constant and equal to 25 amp, Explain its operation for firing angle =
30° Draw the waveforms of input voltage Vs, output voltage Vj and input current i
Calculate the fundamental component of input current and Input power factor.. .

SN\ sw230v, SaHz o Load
AN

RS HOR U S

xplain the operation of three-phase single way rectifier with diode with neat circuit

diagram and waveforms. Derive the expression for average and rms values of the
~output voltage.

~Explain the operation of three phase AC to DC conversion using three Thyristors.

Draw the input and output voltage waveform and find average and rms value of
output voltage expression from the obtained waveform. Assume highly inductive
load. S o

Explain the operation of step up chopper. Derive the expression for the avérage and
tms value of output voltage.

Explain the operation of single phase PWM inverter. Derive the expression for rms

value of output voltage and also write down the output voltage in the form of Fourier
expression. ‘ o

With the help of suitable circuit diagram and waveform, explain the operation of
single phase cycloconverter. '

Explain the operation of ac voltage controller and its application in electronic load
controller for micro hydro plant.

Explain the series connection of two single phase full converter with necessary circuit
diagram and waveforms. How these series connected circuit can be operated in
rectification mode and inversion mode? ’
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Candidates are required to give their answers 1 their own words as far as practicable.

v
v Attempt Al questions. o

v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.

1. a) Explain V-1 characteristics of a Thyristor and explain the meaning of latching current

and holding current. Describe a gate signal generating circuit for firing a Thyristor.
b) Below figure shows a full-wave diode rectifier circuit used to charge a 24V battery
through a 5 ohm resistor. Calculate:

(i) Conduction period of charging current 0.
(i)Average value of charging current /0
- (iii)Power supplied to the battery and gross power output from the rectifier

t pws chm
Us =30V {rms} Voo o1 - :
L B, m2a

| |l

R {
T N

2. a) Figure shows below a full wave controlled rectifier with resistive load. The load
voltage is 230V, 50 Hz and it is operated at firing angle 45°. Draw the waveform of
output voltage, output current and ac input current. Calculate average value of output
voltage, output dc power and input power factor.

() Vs=220V,50 Hz

b) Explain the operation of symmetrical angle control method for power factor
improvement. Derive the expression for average and RMS value of the output voltage.

3. a) Explain the operation of single phase inverter with ac motor as load. Derive the
equation for current drawn by the motor of positive half cycle and negative half cycle.

(8]
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b)

b)

5.9

b)

Figure below shows a step down de choppér. If it is operated in variable frequency
mode with ON time constant at 3msec. Calculate the OFF time for a duty cycle at
30% and average value of output voltage.

S o
Vde =200V - VOER
-

Explain the operation of a three-phase Sinusoidal PWM inverter with circuit diagram
and associated waveforms. How the switching instants of the switch pair of a phase

are determined.

The following figure below shows the waveform of the output voltage of a single
phase inverter with an inductive load of R =5 ohm and L = 10mH connected in series.
Calculate the magnitude and phase of fundamental component of the output voltage

and write down the time domain equation of the load current considering Fourier -

series up to 5™ Order.

&

BTI1) A ——

et

1= (.02 sec

A single phase full wave ac voltage controller feeds a load of R ='10Q with.an ac

input voltage of 230 'V, 50Hz. Firing angle for both the thyristors is 45°. Calculate rms
value of output voltage, load current, input power: factor :and average value of current
of thyristors. -

Justify that the total power loss of HVDC transmission line is only 2/3 th of total
power loss in HVAC transmission line. Make assumption that the power loss per
conductor is same for both lines and also the transmission capacity of both lines are
same. : : ’

et
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b) Explain how a BJT can be used as a switch in power circuit.

a) Draw a snubber circuit for an SCR. How does it provide dv/dt protection?

Candidates are required to give their answers in their own words as far as practicable.

2. a) The average value of output voltage of single phase full converter with 4 GTO
switches is controlled by extinction angle control method. The load current is constant
and equal to 20Amp due to highly inductive load. For the extinction angle of 30°,

draw the waveforms of load voltage, load current and input

ac current. Also find RMS

value of output voltage, magnitude and phase of fundamental component of the input

ac current.
is
—» .
v L
= 7
PN LA gy
f”"\\ ;
(~) vs=230 V,50Hz
-
J‘/"“".
s

¥ 3
} o

load

1 Highly
Vo H inductive

b) Explain the operation of three phase single way controlled rectifier with thyristor with
neat diagram and waveforms. Derive the expression for average and RMS value of the

output voltage.

3. a) Explain the operation of a step down chopper with dc motor as load.

b) With the help of suitable circuit diagram explain 180° conduction mode of three phase
inverter? And also draw the output waveforms of instantaneous phase and line voltage

for star connected load.



. a) A single phase full bridge inverter with dc input voltage of V=400V and generating

output square wave of 50Hz is connected to inductive load having R=10 Q and
L=50mH. Calculate the magnitude and phase of fundamental component and third
harmonic component of output voltage and load current.

+ Bridge ‘
Ve=a00 v ———— inverter - Vo .
ST l Load

b) Explain the operatioﬁ of ac voltage 'controller with purely resistive load. Also explain
the use of ac voltage controller in ELC ' :

. a) With the help of suitable circuit diagram, describe the operation of reversible power

flow on DC line.

b) What are the advantages of HVDC transmission line with éompare" the HVAC
transmission line. Perform a- mathematical analysis to--compare power transfer
- capacities of these lines. e

ko
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1. a) Explain the V-1 characteristics of a power thyristor and illustrate its application in
power circuit. How an opto-coupler can be used to isolate the gate signal generator

and power circuit? ‘ ‘
b) Explain the V-I characteristics of power transistor and illustrate how it can be used as
a static switch? . i
2. a) With the help of suitable circuit diagram‘ and waveforms, explain the operatibn 3of
extinction angle control for power factor improvement in rectifier circuit. Derive the
expression for average value and rms value of output voltage.

b) For the circuit shown in figure below, the battery voltage is E = 12 V. The average
- charging current should be 10A.
. =5 ~
JU 7V I S —

L
- 50Hz °

Calculate: ,

“i). - The conduction angle of the diode
ily Power supplied to the battery

iii) Average value of charging current.
iv) The rectifier efficiency

3. a) Describg‘the principle of step up chopper. Derive an expression for the average output
voltage in terms of input voltage and duty cycle.

b) Explain the operation of a three phase inverter for 180 degree conduction with neat
" circuit diagram and waveforms. How the fundamental component of output (per

phase) voltage can be calculated? s
4, a) Explain the operation of signal phase square wave inverter. Derive the eXpré%sibﬁ; for

rms value of output voltage and fundamental component of output voltage.

b) With the help of suitable circuit diagram and waveform, explain the operation of
single phase ac voltage controller using resistive load. Derive the expression for rms

value of output voltage.

5. a) Explain bridge configuration of single phase cycloconverter with necessary circuit
diagram, waveform. Also tabulate the conduction sequence. :

b) Justify the statement "HVDC power transmission is only economical than HVAC
transmission if bulk amount of power has to be transmitted over a long distance". And

also justify that the power transmission capacity of HVDC and HVAC lines are equal.

%
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Candidates are required to give their answers in their own words as far as practicable.

Attempt AUl questions.
All questions carry equal marks.

Pt

Assume suitable data if necessary.

a) Explain the di/dt and dv/dt protection schéme of a thyristor. What factors should be

43

considered while designing gate control circuit.

'b) Explain the operation of pulse train generation for gate firing circuit for thyristor

showing all the necessary components.
a) In figure below shows a full-wave rectifier circuit used to charge a 12V battery
through a 2 ohm resistor. . : _ :

C?f‘,"*‘“—'**;ﬁ{ | [

;)_..._.—--

- 1 e §R=2uhm
f=50Hz | — —% _*L B,=12V
| - x|

DO

i) Draw the waveform of output voltage Vo and Charging current i
ii) Calculate the average and rms value of charging current

iii) Power supplied to the battery

iv) Power output from the rectifier -

v) Efficiency of the charging system

| b). Explain the operation of three-phase single way controlled rectifier with highly

inductive load. Derive the formula for average value of output voltage. Draw the
waveform of output voltage for firing angle equal to 60°. ‘ ' '

a) Explain the operatibn of step up chopper with necessary diagrams and expressions.

b) Explain the operation of type E chopper with armature of dc motor as load.



. a)

b)

,»'5)

Explain the operation of three phase inverter consisting of three sets of single phase
inverter and each set is conducted with a phase difference of 120° to each other. Take
the loads to be purely resistive. Draw the waveform of each phase voltage {Vg, Vy

‘and V) along with the neutral voztage (V). Also draw the wavéform of Yry

Draw the circuit of a three phase to single phase bridge type cycloconverter and
explain its working. :

Explain the opemtion of single phase ac voltage controller with resistive load. If the
input voltage is 220V, 50 Hz, calculate the RMS value of output valtage for ﬁnng
angle of 90°, .

In which circumstance, HVDC transmission line has qdvemtages over the HVAC
transmission line? Prove that a HVDC line with two conductors can transmit same
amount of power as transmitted by HVAC line with three conductors of same size.

What type of power electronic¢ converter is used in HVDC line and why‘7 :

*kk
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1. a) In which circumstances, a thyristor may subjected to-high di/dt and dv/dt. Why these are
harmful to thyristor. Explain how a thyristor can be protected against high di/dt and dvidt.

b) Explain how a transistor can be used as a static switch. Describe how gate signal for the
base of a transistor can be generated to turn ON and OFF a transistor.

| 2. a) In figure below shows a full wave rectifier circuit which is used to charge a 24 V battery
: through 5 resistor. Draw the necessary waveforms related with the operation of this 0
b circuit and hence determine: ' o

; ! i) Average value of charging current
| 1 SR i) Power supplied to the battery

’ iii) Gross output from rectifier
iv) Efficiency of rectifier '

5

50V

50 Hz

Vo

b) Explain the operation of three phase single way controlled rectifier for firing angle .
' o = /6 with associated waveforms and hence deduce the expression for average and root
: mean square value of the output voltage assuming highly inductive load.

i ey o

R



3. a) With the help of suitable circuit diagram and waveforms, explain the operation of 3 phase
full wave bridge rectifier using diodes. Derive the expression for ‘average value and rms
value of output voltage. T R

b) Explain the operation single phase full converter with highly inductive load. How it can -

be operated in rectification as well as in inversion mode?

4. a) Explain the operation of a three phase Sinusoidal PMW inverter with neat circuit diagram

and waveforms.

b) In figure below shows the schematic diagram of a single phase inverter' giving square:
- wave AC output voltage Vo with frequency of 50 Hz. Calculate the magnitude and phase
of fundamental and third harmonic component of the output voltage and load current,

+48v . — -
o ' \ in
| E*—*“TOV | Single Phase o “R=100chm
= “"I‘  Inverter oo 3L=zo- mH
-dgy |

5. &) Why HVDC transmission is preferred over HVAC itrénsmiés}ibn for transport of large

“power over long distance? Perform mathematical: operation and make comparison

*between- HVDC and HVA Transmission.

= b) Explain the “operation of single phase AC.wvoltage controller: with: ‘nevessary circuit.
diagram and waveforms. Derive the expression for RMS value of the output voitage.
Hokok ) :
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate

Assume suitable data if necesiary.

a)

b)

. h)

b)

Describe the switching characteristics of power MOSFET. What is meant by
threshold gate voltage?

A power diode has a reverse recovery time of 2.4 us. If dvdt is 30 A/ ps, find (i)
stored charge (i) peak inverse current.

What is latching current and holding current?

A diode whose internal resistance is 2002 is 10 supply power to 1000 € load from a
230 V ac supply in case of half wave rectification. Calculate the following .

i) Peak load current
i) dc load current |
iii) dc diode volatge

A three phase full wave converter is operated from three phase star connected, 230 V,

50 Hz supply with resistance R = 10 ohm. An average output voltage of 50% of the
‘maximum possible output voltage is required. Determine (1) the firing angle (i1)
_average and rms values of load current and (iii) rectification efficiency.

‘a)

Explain the operation of a step down chopper in variable frequency mode. If it is
operated with on time constant at Smsec. Caleulate the OFF time for a duty cycle of

40% and average value of the output voltage.

Describe the series operation of two singie phase full converter to obtain high output
voltage. Also find the average value and rms-value of the output voltage waveform. ‘

Obtain the Fourier series of line fo line output voltage of square wave inverter and
hence show that all triplen harmonics are absent from it. :

What is sinusoidal pulse-width modutation? How is it obtained? Explain with the help
of neat diagram.

A single-phase full wave a¢ voltage controller feeds a load of resistance 20 chm with
an input voliage of 230 V, 30 Hz. If the firing angle for both thyristor is 45°,
calculate:

i) rms value of output voltage -
ii) Load power and input power factors
iii) Average and rms current of thyristors

A single phase bridge type cyclo-converter has input voltage of 230V, 50Hz and load
of R = 10Q. The output frequency is one third of input frequency. For firing angle of
30°, calculate:

iy rms value of output voliage

i) rms value of output current

111} rms current of each converier

iv} mras current of each thyristyor

EE 2

(8]

(8]
(8]

(8]

(8]

(8]
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1. a) Explaiéling the reverse recovery characteristics of diode and show that
’ ' 1/2 ' ST ‘
v di ‘
Ipg =| 2% =1 ' : 8
R [ re ( dtﬂ | .

b) Explain how a transistor can be used as a static switch. Describe how gate signal for
- the base of a transistor can be generated to turn ON and OFF a transistor. ‘ [8]

8]
2

Show that the fundamentai component of inputcurrg:n.i leads input voltage by a phase
angle of B/2 in case of extinction angle control method.of power factor improvement
assuming highly inductive load and B be the extinction angle. = ' ' [8]
b) Explain the oberaﬁon of three-phase bride rectifier with 6 numbers of diodes. Derive

the expression for Average and RMS values of output voltage. = - - {8]

3. a) The supply voltage of a step down chopper is 230V dc, load resistance is 'IOQ. Take
¢ L the voltage drop of 2V, across chopper when it is on. For a duty cycle of 0.4, calculate
/it average and rmsvalue of output voltage. L '

R

b) Explain the process of rreversible: power flow on HVDC line: and "bbta«in%ihea-j—rel'afiori
between firing angle of both converters, E : o

| . (8]
4. a) Explain the operation of a single phase inverter with ac motor as load. Derive the B
' equation for current drawn by the motor of positive half cycle and negative half cycle.  [8] 3
b) Figure below 'show the waveform of output voltage (per phase) of three -phase
- inverter, Calculate RMS value and peak value of fundamental component of the
output voltage. R : [8]

Vo -
T

Aoy —

200

-

- z?f.’ B?Q -3ﬁﬁ
; !

5. a) Draw the circuit of a single phase cyclocenverter using a center tapped t ansformer;
Prepare a table showing the conduction pattern of thyristors and current paths foran
output frequency of one-third the inpw: frequency. L [8]
b) Explain the role of ACYC in BLC while explaining the operating mechanism of ELC. [8]

EE]
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v Candidates are required to give their answers in their own words as far as practicable.

v Attempt All questions. _
v The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.

1. a) :Explain the dv/dt protection method for a thyristor. [6]
b) Describea micro-controller based firing circuit for a thyristor with opto-coupler as _
isolation circuit. : ' {6}
¢) Fig.lc shows the single phase half-wave controlled rectifier with di/dt protection provided "

" by the series inductor. The load is a purely inductive having an inductance of 100 mH.

Calculate the value of Lg so that di/dt is limited to 500A/sec. 4]
Ls 1 _
O.-—
Fig.1c

2 a) Fig. 2a shows a full-wave rectifier circuit used to chargé a 24V battéry through a 5 ohm resistor.
" Calculate: : . (3]
i) Conduction period of charging current io.

ii) Average value of charging current io

iii) Power supplied to the battery

b 1 i,
* 5 |
Vs =30V (rms) J: X . Vo 435';? :,:I .
x & 1
@ | —

Fig, 2a

b) Explain the operation of three-phase single way rectifier with diode with neat circuit
diagram and waveforms. Derive the expression for average and rms values of the output
voltage. ' [8




3. a) Explain the operation of Type-B and Type-C dc chopper with neat circuit diagram.

b) Explain the series connection of two sihgle phése full converter with necessary circuit
diagram and waveforms. : o :

4. @)  Explain the operation of a three-phase Sinusoidal PWM inverter with circuit diagram and

5. a) Explain the operation of ac vo

-b) Explain the operation of single phase cyclo-converter with re(juired mathematical expréssion

associated wavefomrxs7 How the 'switching instants of the switch pair of a phase are
determined. '

b) - The following Fig.4b shows the waveform of thef'du‘tput voltage of a single phase inverter
with an inductive load of R= 10 ohm and L= 20mH connected in series. Calculate the
‘magnitide and phase of fundamental component of the output voltage and write down the
time doniain equation of fundamental component of 1oad current. =

- ALY':"
+ 100V

4

':' IGOVEP‘ -'-‘--.-v----l-~--.

- ; ""T‘—TO..OZ-sec i |

- Fig.4b
for micro hydro plant. , ‘ ' Lo

and waveform.

LE L]

(8]

- (8]

(8]

ltage controllet and its ‘apjali_cat‘ion in electronic load controller

8]

'

18]
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v Candidates are required to give their answers in their own words as far as practicable.
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v All questions carry equal marks.
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a) Explain how a power transistor can be used as a switch in the electric circuit. How an opto- -

1.
(_:oupler can used to isolate the gate signal generator and power circuit? (81
b) Explain the di/dt protection scheme and dv/dt protection scheme for a thytistd‘r. - 8]

ase full converter circuit with highly inductive load so that load
peration for firing angle of 45" and
V, and input current Is. Calculate

2. a) Figire below shows a single ph
current is constant and equal to 10 amp. Explain its 0
“draw the waveforms of input voltage Vs, output voltage
¢ fundamental component of input current.

8

i IS‘ '. . #c.rf T
x \ 5@ %& T K 1
2]
J\J ) Vom23GV, BAHE o \ Ve ﬁ]ma
\ Ty ZF;z \

b) Explain the operation of three-phase single weiy controlled rectifier with thyristor with neat
circuit diagram and waveforms. Derive the expression for average value of the output

voltage.

3.a) AExpléin the operation of type-E dc chopper iUustmting its capability of driving a dc motor
in all four quadrants. _ : : [8]

b) What are the differences between HVAC and HVDC transmission lines. Perform a mathematical
comparison between HVAC and HVDC lines. _ 8]



© 4 itriangular carrier wave.andAsquare;wavc-ac'smoduiaﬁrng:Signa! ‘is.usedﬁto:det‘enhine,th‘e o
v switching instant of switches §, and Sy Assuming purely resistive load | Sy

~b) Starting ,ﬁom the operation of single Phas¢ oyloconverter, discuss step up and stepdown

4. a) Figure below shows the circuit diagram of single phase square wave inverter with inductive load
The required frequency of output voltage is 120 Hz. Calculate the ON period and QFF
period of switches'S; and S;. Derive the time domain equation of load current for first
positive half cycle of output voltage, - '

D,

L b) »'ﬁhé:singleﬁphasef‘invertar:‘shown in‘Figure '&bdv&“;i‘s;f(‘)pel“aj«.tédf ,as.'pul"seafw{dth: modulated (PWM)

inverter with frequency ratio = 1 and modulation index = 0.5 The intersection between the

i) 'Draw the waveforms of triangular carrier wave, square wave ac:modulating signal and

. ouiput voltage. : ‘ SRR SRR - :
ii) Determine the switching instant of switches Siand S;
iif) Determine the RMS value of output voltage |

5.a) Explain the operation of ac voltage co;ntm{le‘r‘_with purely resistive load. Deﬁye the
expression for calculating ms value of the output voltage, If the load is inductive (R-L
load), derive the expression for time domain equation for load current. ‘

[8]

single phase cycloconverter with suitable waveform and circuit diagram,

L2

"

U
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
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Assume suitable data if necessary.
a) What is a project? What are its main attributes? Write the major activities carried out

in the implementation phase of a project. [1+2+5]

b) Discuss on scope of project engineering. Explain in detail the project bpcrates in
dynamic environment with suitable example.

a) Why project appraisal is necessary for initiating a project? What are the major aspects
that needed to be considered to carry out the appraisal of project?

b) Why project proposal is considered as the important document for imitating any
project? Explain in regards with its contents.

a) Find all the components of CPM from the following information: (USE AOA)

S.N. | Activity | Duration {Weeks) | Predecessor . Successor

1 A 1 - C,E
2 B 6 - C,D

3 C 2 A B F
4 D 2 B H

3 E 4 A G
6 F 3 C G, H
7 G 4 E,F I
8 H 2 D, F I
9 I 5 G,F J

10 J 3 -

b) Explain the differences between CPM and PERT.

a) Differentiate between Monitoring and Evaluation, What are different tools of project
quality control?

b) Suppose you have a project that is scheduled to be completed in 10 days at a budgeted
cost of 100,000. At the end of day 6, you do an analysis and you determine the job is
70% complete and you have spent 65000.
i) Isthe project ahead, behind schedule or on time?
ii) Is the project expected to complete on budget, under or over budget?
jii) What is project's SP1 and CP1 at Day 6" 2

a) Define risk. Explain on different types of project risk.
b) How could you effectively manage risk in a project? Explain on qualitative and
quantitative risk management system.

a) Define the term project finance and what are the sources of financing in any project?
Write down and explain about the determinants of structure decision to be undertaken
for investment proposal.

b) Differentiate between conventional and project financing. A project has an initial
investment of Rs 25,00,000 and the salvage value of Rs. 5,00,000. The annual
revenue of the project is Rs 10,00,000 and the annual expenses is Rs 2,00,000.
Calculate ARR, NRV, Profitability index (PT) and simple payback period of a project.

Y Rk%

[2+6]
[2+4]

[6]
[12]

[4]

[2+4]

6]

[2+4]

[2+4]

[2+4]

[6]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt AIL questions.
The figures in the margin indicate El uill Marks.

Assume syitable data if necessary.
a) Describe, what are the activities 1 be performed in termination phase of project life

cycle.
b) Differentiate between goal and objective of any project giving suitable exampieu

Define project environment and explain how task environment of any project

influences ability 1o achieve project's objectives evenl though it provides resources and
limitations. .

a) Define project appraisal. State and explain what are the contents
project appraisal report.

b) Why any project needs to be formulated properly and concisely? State and analyse the
provide project parameters in term$

[41

[4+4]

to be included in the
[1+5]

. various techniques used in project formulation to
[2+4]

of reference (TOR) of a project.

o
N

i) Find Critical Path, Critical activities. (ii) Find ES, EF, LS, LF, TF, FF, Ind.F and

“IntF. -
Activities | Predecess Duration (Weeks)

I

s b

— T ReL | 2
—L s ' = e e

b) What ié Work Breakdown Structure (WBS)? Discuss importance of WBS.
and control. What are the different types of

a) Differentiate between quality assurance
cost associated with quality?

b) A project is undertaken where the work has to be completed within 60 days with a
‘budget of Rs. 20,000. The cost breakdown per month is Rs. 10,000. The work

scheduled in each month is half of the total work to be completed. According to the
: the end of the fust month, only 25% of the total work has been
completed and 50% of the total budget has been spent. Also, for the completion of

554 work, the actual cost incurred is 50% of the iotal budgeted cost. Perform EVA

and comment on performance.
ories of project risk.

b) Elaborate risk management cycle. How the project risk can be managed effectively?

[10]

[2+2]

[2+6]

{6l
[2+4]
[2:+4]




6.

7.

Write down sources of project financing. Explain about steps of capital budgeting

process. Discuss net present value (NPV) used in capital budgeting decision. = [2+3+2]

Write short notes on:

a) Importance of Work Breakdown Structure (WBS)
b) Project monitoring, evaluation and controlling
¢) Project quality control

Rkk

- [3x3]
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1. a) Define the project in your word and explain its phases. [6]
b) Explain characteristic of project comparing with final year project. {61
2. a) Describe step by step process of project appraisal. [6]
b) Describe different methods of project formulation. [10]

3, a) Draw a network diagram for a hydropower project having information as given
below. Find out ES, EF, LS, LF, TF, FF and IntF, IndF and then analysis the situation
of the project stating Critical Path, Project Completion Time and Critical Activities. [12]

Activity | Duration (month) | Predecessors

A 3 -

B 5 -

C 8 -

D 4 A

E 7 A

F 2 B

G 1 C

H 7 A

1 4 EF.G

J 9 C
b) What is project planning? Explain the importance of project planning. [4]
¢) Define Resource Schedule. What are key difference between Resources Leveling and

Resources Smoothing? [1+3]

4. a) Differentiate between quality assurance and quality control. Explain the different
types of cost associated with quality. o ‘

b) You have a project that is schedule to be completed in 10 days at a budgeted cost of
Rs. 100,000. After the completion of 6 days, you do an analysis and you determined
the job is 70% of work is complete and the expenditure is Rs. 65,000. Based. on this
data, is your work performance is on track? Perform EVA and comment on your own

performance. [6]

5. Why risk analysis is important during project planning? What might be the different types
of risk in a project? What are the strategies for risk response planning? [2+4+4]

(8]

6. a) Explain capital structure planning, [3]
b) A project has a capital structure consisting of 4000 ordinary share @ Rs. 100 per

share and loan capital of $ 600,000 @ 10% interest per year. It wants to raise
additional capital of $1 million and has two option: [5]

i) 4000 ordinary share @ Rs. 100 per share and loan capital of 6000,000 @ 10%

interest per year;

ii) 2000 ordinary share @ Rs. 100 per share, Rs. 300,000 preference share @ 12%
dividend per year; and loan capital of 500,000 @ 12% interest per yeat.
Select best option if EBIT = Rs. 350,000 and tax rate = 30%.
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1. &) Define project. - Discuss final year project characteristics of your own. How you

compare SMART objective of yout final year project? [1+3+3]

b) What is PMBOK? Explain problem free approach for solving project management
issues. : ) [2+2}

2. a) Describe PMI's framework for project management. List out common enablers of
project success. ‘ ‘ ' [2+2]
b) Distinguish product life cycle with project life cycle. 4]

3. a)-What is system view of project management? Explain about three sphere model of
system management. : ’ [2+3]

b) What is work breakdown structure (WBS)? How does it affect the work estimate of

tasks/activities? : 2+3]
4. a) What is project charter? How we calculate probability index for a project? [2+2]

b) Distinguish project scope with product scope. What is the significance of scope
verification in project scope management? [2+2]

5. For a particular project budgeted cost of work schedule was Rs. 9,50,000 and budgeted
value of the work performed was Rs. 800,000 at a point of reporting date 1. at 20 weeks
from starting date. But, the actual cost of work performed was 10,00,000 and the project
completion time is 45 weeks. The project having estimated cost of Rs. 50,00,000. Based
on above information, draw features of that project and comment on each parameter of

earned value analysis. : ) [6]

6. From the table below:
T Activity | Dcation (days) | Predecessor | Successor |

B,C,D

E

L R

2) Draw the network diagram of activities involved in the project, show forward pass
and backward pass calculation in Network of each node and indicates the critical path.[4+2+1]

b) What is the total duration of project completion? By

c) Calculate the total float, free float, Independent float and Intérfering float for each
activity. ‘ (4]



7. Quality is one of the most important factors to be controlled for effective delivery of
project objectives. How quality assurance and quality control is implemented in order to

deliver a successful project. ; {61
8. Why reporting system is required in a project? Explain the hazards of ‘commum‘cation
error in a project. [2+2]
9. Why risk management is an essential part of project management? Describe the risk
identification techniques in ICT project. [2+4]
10.a) What do you mean by project procurement management? Explain the different
process adopted for procurement in ICT project. [1+4]
b) What is balance scorecard? And why it is important in large organization? [1+1]

¢} What is project management maturity?" , [2]

ke
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a) What is project environment? How can you say that the project operates under the

dynamic environment? Explain with an example. [2+5]
b) What are the major activities that are required to be carried out during the initiation
phase of a project? [5]
a) Explain the procedure for developing project proposal. [6]
b) Explain in brief about different techniques of project formulation. [6]
a) In which situations we have fo use Bar chart, CPM and PERT for scheduling of the
project. [2]
b) Draw the network diagram and Compute EST, EFT, LST, LFT, TF, FF, IF and
interfering floats of each activities of a project having precedence relationship is given
below. _The time duration are in days. [12]
Activity A|lB|C|D EIF |G| H]I J
Predecessors | - AlAIAIB!D|C!G|E]|FHI
Duration 10 12/816 1108411016 4
a) Discués Cost control, Cost Control Cycle and method of Cost Control in brief. [1+2+3]
b) A construction work had to be completed in 10 days with 50 labor days at
Rs 1000 per day i.e., with total cost of Rs 50,000. At the end of third day, only 25%
work was completed with the use of 18 labor days at Rs 800 per day. Perform EVA
and comment on its performance. (8]
Why project risk management is necessary? What are the different nature of risk? Discuss
on the major types of risks that might occur in planning and implementing the
hydropower project? [2+4+6]
Define capital budgeting and its importance. A firm has equity capital consisting of
5000 ordinary share @ Rs 100 per share and Rs. 3,00,000 preference share at 12%
interest per year and Rs. 2,00,000 loan at 10% interest per year. If firm’s earnings before
interest 'c}nd tax is Rs. 3,50,000 and tax rate applicable is 25%. Determine earning f)er
share and book value. " [3+4]
Write short notes on: [3x3]

a) Feasibility Study
b) Project Proposal
¢) SWOT analysis
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[6]

a) Define Project and describe it's characteristics in brief.

b) Discuss Project Risk Management. As a project manager how will you manage risk in
a Project? (6]

What is project appraisal? Discuss on the content and the procedure for developing a

good proposal? _

Find all components of CPM from the following information using AOA method.

S.N. | Activity | Predecessors Duration (week)

[2+10]
[14]

Qjw |z

1C,D

1E

_ I F,G,H

a) Define project Schedule control. Explain about schedule control cycle. How to keep
project on schedule? Explain it.

A company has signed fixed cost contract to installed 1000 new parking meters at cost
of RE. 20,00,000. Old parking meters have to be removed from their stands and
replaced with new ones. The cost of doing this is Rs. 2000 per meter. It is estimated
that 25 meters is installed each day. On the review date at day 18 only 400 meters has
been installed and it was found that actual cost of work performed equals to Rs.
10,00,000. Find out all the parameters of earned value analysis and comment on the

performance status of this project.
Why risk response planning is important in project? What are the response strategies
for negative risk?

What do you mean by Project Procurement management?
adopted for procurement in construction project?

Describe Capital Budgeting Process. A project has total capital of Rs. 10,00,000 which
consist of Rs. 4,00,000 preference share @12%, 2,50,000 debt@10% and 3500 ordinary
share @ Rs. 100. If the earnings before interest and tax is Rs. 8,00,000. Determine EPS

.

and book value of share value of share if tax rate applicable is 20%.

=l laliciclwiielivel g

Oiool~a|onunjdslaita-—
wlwlbolwlwiw]sirolw

[€]
b)

(8]

a)
[6]

b) Explain different process
(6]

[3+4]
Write short notes on: {3%3]
a) Project management and its function
b) Resource leveling and its process
¢) Quality control and its techniques
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- Discuss citing project characteristics,
- permanent systems?

(S8

project.
3. Define bilateral, multilateral and

Mention project life cycle and discuss various activi

How a

infiuence the external environment of a project.

project formulation.

5. What is dummy activity? Write down the use of

Find all the components of CPM from the follo

project can be differentiated form other

ties carried out in each phase of a

Explain the necessity of an appraisal in a project. Explain in detail the techniqués of

wing information. Use AOA method.

- S.N. | Activity | Duration (week) | Predecessor |
1A T 1 ] -
2 1 B T 3 .
3 - C ; 2 A B
4 b 3 B

5 b E 3 B

€ | T I C.D_

7 G 3 D

8 | H 4 DLE

g | 1 5 F,GH

. project of yours.interest.

7Asaprogect manager how wilt you conirol the project d

- Explain with an aid of project control cycle.

8. Afpfojfcct'has a planned budget of Rs. 30,00,000 and schedule of 24 months. During its

Define resource leveling and smoothing? Prepare a 4 level WBS“of any engineering

uring implementation phase?

give their answers in their own words as far as practicable,

51

[6]

joint venture project. Explain the major elements that

[3+4]

[4+4]

critical path in a CPM network diagrany,

[1+3+13]

‘{244} L

(6]

~ implementation you have monitored the following data: Perform EVA and comment on
' the performance and also the draw S-curve to forecast the final completion budget and

~ schedule. -

| Months | 5 10 15 20 |-
‘| Work completed 20% 45% 60% 70%
Actual Expenditure (Rs) | 7,00,000 13,00,000 | 20,00,000 | 24,00,000

How EVA is used in controlling cost of a

~ EVA with 3 different examples
) '

 1€)‘:

Or,

_ Dcﬁne project risk management. What is qualitative and
are the major steps. that you take in managing risks?

What is éapi’talbudgeting‘? Explaih its features.

LR X

project during
requiring different approach in control.

quantitative risk analysis? What

87

g project implementation. Explain

| _[2f6+4]
[2’+3}-
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. a)

b)

a)

b

b)

b)

Define project. Explain the how technology and capital can be transferred in a joint
venture project with a suitable example? [2+4]
Differentiate between a goal and objective of the project. Explain goal setting criteria
of a project with a suitable example. [2+6]
Write down three number of objectives and three number of limitations of any project
proposal. Explain a good project proposal should give answer of which types of
questions. [3+3]
Differentiate between project appraisal and project formulation. Explain in details
about techniques of project formulation. ' [2+4]
Define Work break down Structure (WBS) with example specifying levels and code. [8]

Draw network diagram. Compute EST, EFT, LST, LFT, TF, FF, interfering float and
independent float. Write down the significance of calculating total float in network
analysis. [16]

Activity . A B| C |DIE|F|G| H I |

Predecessor - Al A [A|B|CIDICE|F,G

Successor B,C,DIE|FFH{G|H|IT|]1 - -

Duration (day) 5 41 2 (3(2}114(3] 1 2

Define monitoring, evaluation and conﬁoliing. What are the major difficulties faced
by a project manager in implementing the project control system in Nepal. [3+5]

50 units of plantation have to be done in 3 weeks period. Per unit cost of plantation is
estimated as Rs 2500 of which progress monitoring was done 1 week after the work
was started. Only 20 units of plantation was found completed and the account record
showed that the actual expenditure per unit was Rs 2500, Perform EVA and comment
on the performance. ‘ :

6]
Define project risk. Write down tools and techniques used for risk identification in a
project. As being a engineering student, how do you carry out risk response planning.[2+4+4]

Is preference shares are sources of project finance? Explain it. Explain about the
determinants of capital structure decision made in any business firm. [2+4]

%%
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1. a) What is project? Explain its dimensions and characteristics. : [2+5]
b) Explain different environments within which a project need to be conducted. [5]
2. a) Why project appraisal is necessary for initiating a project? What.are the major aspects
that needed to be considered for carrying out the appraisal of a hydropower project?
Discuss. , [2+6]
b) Explain in detail the procedure for developing the project proposal, 16]
3. @ Why schedule is important in planning a project? Find all the components of CFM
from the following information. Use AOA method. ~ [3+14]
S.N | Activity | Duration (month) | Predecessor | Successor
1 A 1 - C,D
2 B 3 - E
3 C 2 A F,G
4 D 2 A H
5 E 5 B LJ,K
6 F 1 C I
7 G 3 C LJ,K
8 H 3 D LILK
9 [ 5 E,F,G, H L
10 J 1 E,G,H L
i1 K 4 E, G H M
12 L 1 I, -
13 M 2 K - .
b) Prepare a bar chart of an irrigation project mentioning at least 6 activities. Also show
- the milestones in a chart. | ‘ [71
4. a) What is project control cycle? Explain it with elements of control. [2+4]
: b) Perform EVA on the basis of following given information of “Barthquake Affected
Monasteries Reconstruction Project” (EMRP) which was monitored after 6 months of
its implementation. State controlling statements on the basis of your evaluation. - . - [8]
S Standard ‘Monitored information
Descriptions of project (Budget/Plan) Descriptions of project regarding progress
‘ information - {Completed)
1. Number of monasteries 753 units Reconstrgctéd 179 units
to be reconstructed monasteries

- Reconstruction project
to be completed in

30 months

Average reconstruction
cost per unit

Rs. 9.3 millions

Average expended

reconstruction cost per
unit

Rs. 7.8 millions

L

a) Define risk, its types and sources. As a project manager how would you rectify the
possible risk on your project? Give your answer considering all possible steps falls
under Risk Management,

b) What are the sources of project finance? A project has an initial investment of
Rs. 3,00,000 which gives annual return of Rs, 50,000 for 8 years. The salvage value
after 8 years will be Rs. 10,000. Make your investment decision based on ARR,
Payback period, IRR and Profitability index (PI) method.

Fookk

[10]

[2+4]
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1. a) Explain the importance of project appraisal. Differentiate between technique and
finance proposal of a project. - (81
b) Discuss the techniques of project formulation. (8]
2. a) Explain project appraisal and its importance. ’ (8]
b) Describe the essence of writing a good proposal. [81
3. a) Draw CPM network diagram and compute ES, EF, LS, TF, FF, Int.F and IF from the”
information given below. Also compute project duration and mark the critical path. [12]
Activity [A|B|C|D]| E F 1 G [H] I |
Duration (week) | 5 | 4 0| 6 7 8 6 3 2
Predecessor —T-1A|A|BC|BC]|DE F | GH
b) Write the advantages of Bar chart. ‘ [4]
4. a) What would be the impact on project due to unmanaged risk in project? Write down
risks in project in different phases of project life cycle. (8]

b) Explain and justify that risk transfer and risk reduction are techniques of risk response
planning in any project. [8]

5. a) Explain project control cycle and write the factors to be considered during quality
contro] of a project. ' (8]

b) Describe project finance. Capital structure of a firm consists of 500 ordinary share
@ Rs 100/share and 300 preference share @ Rs 100/share at 15% interest per year.
Firm has a loan of 30,000 @ 12% per year firms earning before interest and tax is
40,000. Determine earning per share and book value. Tax rate = 40% . [8]
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a) Describe that the specified job/task is a project? Write the major activities camed out
in the implementation phase of'a project? [4-+4]
b) Explain in detail the project operates in dynamic environment. [8]
a) Write various analysis to be carried out for project appraisal. [8]
Explain in details about the contents of writing a good project proposal. [8]
Draw CPM network diagram and compute EST, EFT, LST, LFT, TF, FF, Int.F and IF
~ from the information given below. Compute proj ject duration and mark the crltlcal
path 121

 [Actvity TA B [C [D [E H
Duration (week) {3 |2 |0 |4 |7 5 8 6
Predecessor - |- {A |A |BC |BC |DE |F

b) Explaih total float and independent float.

a) .Explain project control cycle and write the factors that should be considered’ dunng
the quality control of a project. ‘ ‘

b) 50 units of plantation have to be done in 4 weeks period. Per unit cost of plantatxon is

~ estimated as Rs. 200 of which progress monitoring was done 3 weeks after the work
was started. Only 60% work was found completed and the account record showed that
the actual expenditure for plantauon per unit was Rs. 300. Perfor'n EVA and
comment on works. : :

a) Define risk and its types. How could you manage risk in a prOJect effectively? Justify

[4]

[4+4]

(8]

with risk management cycle. [ 2+6+2]

b) What are the sources of project finance? A ﬁrm has equity capital consisting of 5000

ordinary share@ Rs 100 per share and Rs. 3,00,000 preference share at 12% interest

per year and Rs 2,00,000 loan at 10% interest per year. If firm's earning before
interest and tax is Rs 3,50,000 and tax rate applicable is 25% determine earning per
share and book value.

sk

(6]
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1. a) Define Project. Describe Joint Venture Project and Possibility of Technology Transfer
through it. [1+4]

b) What is Project Environment? How does political environment affect project in
Nepal? [1+4]

2. &) Describe the importance of project appraisal. Explain the difference between
Economic Appraisal and Financial Appraisal. [2+4]

" b) Define Project Proposal. Differentiate between Technical Proposal and Financial
proposal. How does client evaluate the proposal for awarding the contract of

. Construction and Consulting works? [1+2+3]
3. a) Define Project plan. Explain the advantages of planning Engineering Projects. [1+3]
b) Define Total Float, Free Float and independent float. Draw a CPM network and Find
EST, EFT, LST, LFT, TF, FF, IntF and IndF. Show critical path also. [16]
Activity A B|C DIEIF|GIH|I|]J :
Successor B,C,D|E|F,HI|GIH|JT]|I |J J
Duration-Days | 2 314 5141(3(2|1]2]3
¢) Define resource schedule. Differentiate between resource levelling and resource
smoothening. [4]

4, a) Define Monitoring and Evaluating. Explain project control cycle with suitable
example. ' [1+5]

b) Define quality. Differentiate between quality assurance and quality control. As a site
engineer what steps would you follow to control quality? [142+3]

5. a) Define project. risk. Differentiate between internal and external risks. What are the
sources of internal risks in Nepal in the present context? Explain internal risks for the
implementation of hydropower project in Nepal. [1+2+2+2]

b) Define Risk Management. Describe the steps of risk management. [1+4]

6. a) Define Project Finance. What are the features of sound and appropriate capital
structure? A company has total Capital of Rs 1500000 which consists of Rs. 400000
shares, Rs. 200,000 preference share issued at 12% interest per year and Remaining
loan issued @ 8% interest. Calculate EPS if earnings before interest and tax in a year

is Rs 300,000 and tax rate is 20%. [1+2+2]
b) Define Capital Budgeting and explain its importance. What are the methodologies of
evaluating projects financially and Which method is most reliable? [1+2+2]

LT 28
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1. a) Define project. List out all characteristics of project. T [2+3]
b) Define project environment. Explain external environment with example. - [1+4]

2. a) Why do we prepare project proposal? Explain the process of writing project proposal. [1+5]
~ b) List out all techniques of project formulation. Briefly discuss the methods of

- feasibility analysis. v . [2+6]
a)’_' Rggpare a bar chart of any‘engiheering project consisting of at least 6 activities. [51
b)F 1 all components of given CPM network. | [13+2]

- Thctvity —TBlC|DJEl F ol 1 [ J 1KLL

| Durations _ 3 7 1315 |3 4 | 2 141 2 5. 171 2
I Predecessors | - -1 A| BB AD ADlCc| C |FHL FI|EEGI|
| Successors CFG|DE|HIIFG Tl L I | TRL] - 1. T

| v ;:v"'W‘hat is signiﬁcaHCe of critical path analysis? _ K%
4. a) Most of the construction projects in Nepal have poor proj ect implementation' with
time and cost overrun. Justify your answer highlighting the points on causes of project

delay. , _ R

b) Define quality and Discuss on its control techniques. S [143]

c) S'uppqse you are making brick for conétruction work. Suppose the following are your
plan. ; ST

Project Plan: i

o S hours to make a total of 1000 b‘ricks
o Budgeted cost per brick is $0.05
o Total budget is $ 50.00 for brick ingredients (or $ 10/hr)

Progress report at end of 1* hour

-150 bricks have been made
_ Total actual cost of ingredients used for 150 bricks is $ 9.00:

Use earned value to examine progress and also comment on perforrr{ances. ' [6]

5. Define Risk and Project Risk. Briefly explain the types of project risk. How could you ,
manage the risk in a project effectively? Justify with risk management cycle. [2+2+6]



6. a) Define the term capital budgetmg decision., A five years project has initial mvestment
of Rs.1,00,000 with Rs.40,000 salvage value. The average gross income of five years
is calculated as Rs.18000. Calculate ARR of prOJect if tax apphcable 1s 50%.
Deprecxatlon 18 stralght line. -

b)  List out features of sound eapxtal stmcture A firm has eqmty cap1ta1 consisting of
3000 ordinary share @ Rs 100 per share, Rs.3,00,000 preference share at an interest
of 12% per year and loan of Rs.9,00,000 borrowed at an interest rate of 10% per year.
The firm wants to raise Rs.15,00,000 more. to finance its . 1nvestment and is
con51der1ng two alternatwe methods of ﬁnancmo 1e. ' :

(1) To issue 4, ,000. common shares* @ Rs 100 each 5,00,000 pl‘eference share @ 12%

orrow Rs 8,00,000 at 10% interest.

If the ﬁrrn s earnings before interest and tax is Rs.5,00,000 and the tax rate applicable
115 25%, determme eammg per. share to decide on the best alternatives.

Rs.100; to issue 4 00 OOO pleference share. at an .

[1+3]

[2+5]
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. a) Discuss project phases and life cycle giving exarﬁples of activities carried out in

different phases and stages of life cycle. | A [l
~ OR

Classify project and discuss its characteristics in detail including the importance of good
project environment.

Define project proposal. A well prepared project propoéal should give answer of: what
types of question, explain it. Discuss elaborately about different aspect to be considered
in feasibility study of a road project. [2+2+5]

a) List down planning tools used in any project. Milestones chart is improved version of
a bar chart, Justify it, with example. Explain WBS. ' [2+4+2]

b). Draw a network diagram and find out EST, EFT, LST, LFT, TF, FF iﬂdependf:nt
float, interfering float, project completion time of a building project having following
details. What is the significance of critical path in the network analysis? [13]

Immediate Predecessor - - -JAJAlB|]C|{C|DIJEFG|H
Activity A|/B|C|D|E|]F |G|H]|I J. | K

Duration (Weeks) 11011219 8151131614115 7 9

&

i) Cost-benefit analysis

. a) How risk can be identified and analyzed for a rural road project. Explain tl:?ie :

a) What is the difference between evaluation and controlling? Discuss about elements of
project control. [51

b) For a particular project budgeted cost of work schedule was Rs. 9,50,000 and
budgeted value of the work performed was Rs.8,00,000 at a point of reporting date i.e
at 20 weeks from starting date. But, the actual cost of work performed was Rs.
10,00,000 and the project completion time is 45 weeks. The project having estimated
cost of Rs. 50,00,000. Based on above information, draw features of that project and
comment on each parameter of earned value analysis. ' [7]
procedure. ; (5]

b) What are the methods that could be used in risk mwaéement after identifying major
risk. Justify giving suitable example how risk transfer is taken as risk response
planning. 5 3 P

(5]

Define the term project finance and what are the sourcesi of financing in any project?
Write down and explain about the determinants of capital structure decision to be
undertaken for investment proposal. ' [3+5]

Write short notes on; (any two) i ' [5%2]

ii) Resource leveling
iii) PMIS !
iv) Project software

* ok &
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i) Project life cycle

- ii) Planning software MS project

iti) Elements of project control v
iv) Env1ronmental ana1y31s ior project formulation
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. a) Define project. Explain the characteristics of project with appropriate examples. [1+4]
b) How project goal or objectives are set? Explain goal setting criteria. [5]
a) What are the objectives of pI‘OjeCt appraisal?. Explain Financial and Techaical
’ Appraisal in detail. ‘ [2+4]
b) Define project proposal. Discuss cost benefit analysis for a road pmject. [2+4]
. a) Define planning and scheduling. Prepare a Linked Bar-chart for a construction project
~ with at least 10 activities. [2+4]
b) Define Critical Activities and Float. Draw a CPM network [AOA or AON] and find
EST, EFT, LST, LFT, TF, FF, IntF and IndF. _ [2+5+6]
| Activity A {B|lC|D |E |F |G I|H I I K L
| Predecessor . |- |- |A ['/AB |B |CD |D /D |EH |{EH |FGI |L
" |DurationDays {1 |3 |2 |4 3 15 1 {2 |6 '3 |2 4 |
' ¢) What is WBS? Discuss importance of WBS. ' o - [4]
4. a) Define Monitoring and Control. Explain why project cqntrolhng is difficult in Nepal., [3+3]
b) What is EVA? A construction work had to be compieted in 10 days with 50° 1abour ‘
days at Rs 1000 per day i.e with total cost of Rs 50,000. At the end of third day, only
25% work was completed with the use of 18 labour days at Rs 800 per day. Perform
earned value analysis and comment on the performances {1+5]
| | - OR )
Define quality. Explain how quality can be controlled in construction of urban roads. [6]
. a) Define Pro; ect Rxsk How :nsk can be analysed? Explain with example of hydropuwer
project. . [1+4]
b) How risk can be managed? Explain how you manage three nsks m hydropower )
B project you identified above. ’ - [5]
.* Define Capital Budgeting decision. Explam its lmportance Calculam Explam ARR of a '
project with initial cost of Rs, 100000 and salvage value of Rs 20000 after 5 years.
Stream of income in year 1 to year 5 are Rs. 15,000; 20,000; 25,000; and 20,000 Tax rate
is 25%. Assume suitable method of depreciation. : o [1+2+2]
Write short notes on: (any two) |

<2
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

Al questions carry equal marks.

Assume suitable data if necessary.

a) Explain Work Breakdown Structure as a tool of project planning and state the
importance of project planning. |

b) Draw the CPM network diagram (or Precedence diagram) from the following activity
relationships: Compute total minimum project time of completion, critical activities
and ES, EF, LS, LF, TF, FF, IntF and IndF. ’

Activity A B| C |D| E F G H! 1
Duration 3 5 5 6 2 31 4 2 |6
Predecessor’ - Al A |A|BC|CI!DEF|D|GH '

Successor BCD | E |EF | G G G I I -

Alsc mark the ¢ritical path in the network diagram.

a) Define project and explain it's characteristics in brief. What are the major differences
between project management and traditional management? Explain about the external
-.-environment of the project. : L

ERs b) Define project formulation and project appraisal. Write the procedure for developing a

~ project proposal. What are the drawbacks of cost-benefit analysis of project
formulation?- : ‘ S
a) Why project planning is necessary to operate any project in dynamic environmaﬁt?
Linked bar chart is one of planning tool in project scheduling, justify this statement
- with suitable example. Is there limitations of this chart? - o

b) Find out the expected time of each contractor to complete a given project having
following details. Also, find out which contractor you prefer for operation and why?

Contractor | 1 1 tp
A 5 7 13
B 6 | 11 | 12
C 3 5 7

a) Discuss "monitoring, evaluation and control”" is a must to succeed in a project.
Explain project management information system and justify "the right information at
the right time reduces the risk of wrong decision”. ' '

b) Explain the term 'project finance' and describe features of sound capital structures.
Write down and explain with example what are the factors to be considered to take
capital structure decision. :

a) Define risk management planning. Explain in details about internal and external risks
in project. Justify giving suitable example how risk reduction is taken as risk response
_planning.

b) A project has total capacity of ,\3581,000,000 which consists of 4,000 shares @ $100;
$300,000 preference shares @ 18% interest and remaining loan @15% interest.
Earning before income and tax in a year is $200,000. Compute the Earning per Share
(EPS) and Book Value of Share, if Tax Rate is 20%.

ok
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" Candidates are required to give their answers in their own words as far as practicable..
v’ Attempt All questions.

v The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1.

2.

Define Project. Elaborate Labor intensive, Capital vIntensive, Joint Venture and
Multilateral projects. Explain various elements of task environment, o [2+4+4]

a) What is project appraisal? Explain ‘marketing, management and environmental

- appraisal. - VL o [2+6]
b) Define project proposal. Explain in brief about procedure for developing a.project ' .
.~ proposal. I R AR SRR [2+6]

. a) Draw the network diagram of the given project having following activities. Obtain
project duration, critical path, TF, FF and interfering float. Prepare the resource -
aggregation chart and allocate the mason using early start schedule. ' [8+5]

: Activity | Duration (days) | Mason (per day) '

1-2 3 - 1
. 2-3 3 2
2-4 4 4
2-5 2 2
3-10 3 2
4-6 2 3
4-7 4 3
5-9 4 4
6-8 2 2
7-9 4 1

89 3 2
9-11 3 4

10-11 2 2

, 11-12 2 1 ‘
b) Discuss on Work Breakdown Structure. - ‘ - [31 &
a) Define Monitoring and Evaluation. Explain project control cycle. o [2+4].

b) Why cost control is important? A contractor agreed to build 50 doghouses in 9’0>days
at a price of $1000 per unit. 20 days later, the contractor has finished 10 doghouses
with an actual cost of $8500. What is the status of the project? e . [2+4]

c¢) What is PERT? Discuss with example. . _ o M

Define Risk. Explain varicjus sources of project risks. Describe important steps of risk =~

management. ' . - [2+5+5]
a) What is capital structure planning? Discuss with examples. S 5]
b) What is capital budgeting decision? Explain its importance. Discuss Net present value _
used in capital budgeting decision. _ e ‘ [51
) . B OR : o «

What are the sources of financing large projects?
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Candidates are required to give their answers in their own words as far as practicable.
Attempt Afl questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. a)

a) Define project. Explain any four characietistics of engineering projects. _ [1+4]
b) What is Project Environment? Explain Task Environment in detail. [1+4]
a) Elaborate the statement “Technical Appraisal is most important in project”. [6]
b) - Define Technical and Financial proposal. Explain the contents of Technical proposal. [2+4]
a) Draw a network diagram and find EST, EFT, LST, LFT, TF, FF independent float and
interfering float of building project having following details. What is the significance
of critical path in the network diagram. ‘ [12+2]
" [Predecessor T T -J-[BJE|C [AF[CE[DG]|
o Aktivity A|lB|C|D|E|F|IG| H I J
Duration (inweeks) | 6 | 10 {11 {9 |5 |8 |12 8 7 4
b) What are the steps in project planning process? Write down work breakdown structure
: (WBS) for a building project and why it is necessary in construction project? ~ [5+5]
a) Define project Monitoring and Evaluation. Explain project control cycle. . [2+4]
b) Define Quality. List various factors affecting quality of projects in Nepal.
Differentiate between Quality Assurance and Quality Control. [2+2+2]
What is Risk? Expiain varicus types of risks in project.- | - [1+5]
b) List different types of risks for the implementation of hydropower projects in Nepal

and recommend appropriate risk response plan for those risks. ; [6}

. Explain capital simeture planning and features of sound capital structure. A project cost

Rs.50,000 and has 2 scrap value of Rs.10,000. It stream of income before depreciation
and taxes during first year through five years is Rs.10,000; Rs.12,000; Rs.14,000;
Rs.16,000 and Rs 20,000. Assume 30% tax rate depreciation on straight line basis.
Calculate ARR of the project. : ' [4+6]

EE

L UERE :
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v Cand1d;ﬂes are required to give their answers in their own words as far gs practicable.
v Attempt All questions. ‘

v The figures in the marein indicare }zﬁ’f Murks,

v ASswme sultabie don if necsssary.

1. Differentiate between labour intensive and capital intensive projects with example?

Explam project Goal setting critical with an aid Of suitable example. 3+5]
2. Define project formulation and project a.ppralsal De%nbu procedure for developing a
project proposal. , , [2+2+8]
3. 1) Explain Bar chart with its advantages :md hmm tions. | [8]
b) Define the term planning and expiam the features of good pr oject planning? Find all
the componente of CPM from the fohx:)wmcr mfmmatmu* - [4+12]
S.N_| Activity | Duration' | Predecessor | Successor
1 A 3 : - . D
2 B 6 -~ 1 EGI
3 C 2 - . _F
4 D 2 A G
5 | E L B H
-6 I3 3 C 4
7 G 7 B, D . ‘ | o
8 H 3 E_ I - N W i
9 |1 i B.F_ - o

b

4. a) Justxfy the statement “quality costs more; but lack of guality costs even more”. glvmg_ Y
' examples of total quality cost included to achxev«,, good qudhty [6]

b) A construction company is planned to fix 100 umts of precast window in:20 daya thh
- abudget of 25 lakhs. The progress status was reviewed on 10 days from date of start *
of fixing and only 40 units were fixed with the expenses of 9 lakhs. Find out all the
parameters of earned value analyms and comment on its performance. : [6]

5. Define risk and risk management. Expldm about iriternal risk of any construction project

that is facing by a Nepalese construction company. E xplain with suitable example risk
- transfer. ~ [2-+8+21

6. a) Define (‘apltal Structure XYZ commmy has total capﬁa] of* Rs.10, OO 000 which
consists of 40% share and 60% loan issued @ 12% interest. It requires Rs.20,00,000 _
more to invest in a project and is considering for following three options. [1+6]
i) Rs.8,00,000 share and Rs.12,00,000 loan @ @14% interest
1ii) Rs.5,00,000 share; Rs.7,00,000 preference share @15% mterest and Rs.8,00,000
‘ loan @14% interest and
iif) Rs.10,00,000 share and Rs.10,00,000 prcﬂmm,e share (@ @ 5% interest.
Which is the best option based on Earning Per Share Calculation if the Earmng bafore
interest and tax in a year is Rs.5,00,000 and tax uppht.,abie is30% '

b) Define Capital Budgeting decision. Explain ARR or return on Equlty Rﬁcommend
appropriate measures that Government should take to  attract prlvate secior i
Hydropower projects. R [1+2+2

ok
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. Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions. _
The figures in the margin indicate Full Marks.
Assume suitable data if necessary. ‘

Differentiate between Bilateral, Multilateral and Joint Venture project with example?

Discuss the external environment in which a project is operated.’ [4-+6]

Define concept of project appraisal. Explain about contents of technical and financial

proposal. Also explain input analysis of project formulation. - [2+7+3]

a) Construct 'the'CPM network for a project with following activities: . [16]
Activities AlB] C [D[E[E| G "] 1L 1J]

~ [Predecessor | - | - AB|B|A|C|EF|DF GH | I

© | Days 171 4 | 3]211] 615 | 8 |9

" i) Critical path

~ii) Project completion time
©+'iii) EST, EFT, LST, LFT, Total float,
. Free float (Fp), independent float (IgF) and Interferring float (If)

 b) Define the terms resource histogram, resource levelling ‘limited resource allocation -

and work break structure. - [242+2+2]

a) Write the concept of Monitoring, Evaluation and Controlling and also explain project

control eycle. [3+4]

b) Why cost control is important in project? 15 houses were to be completed in three
months with per unit cost of Rs 25.,00,000/-. In one month 4 houses were completed
* with total expenditure of Rs 96,00,000/- use earn value analysis to find the status of :

the project. [3+4]

5. Define 'risk'. Explain various sources of project risk. Elaborate risk response plaﬁning. [1+5+4]

" Define the term project financing. Explain features of capital structure planning. A project
~ has total capital of Rs 5,00,000 ‘which consists of 2000 shares @ Rs 100, 1,50,000

preference share 18% interest and remainirig loan @ 14% interest. Earning before interest
and tax in a year is Rs 1,00,000. Calculate EPS and ‘book value of share if tax rate is 25%.[2+4+4]

LS
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v" Candidates are required to give their answers in their own words as far as practlcable
V' Attempt any Five questions,

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

la. Project is always unique and temporary’ Explam Descrrbe“SMART trltena of settmg prOJect
objectives with suitable examples '

4+4,
| b. List the planning and scheduling tools ‘Which one

of them would you prefer for plannmg bulldmg

construction project? Give reasons. Write also Irmltations of that tool 2+3+43
2. Draw a CPM network Find EST, EFT, LST; LFT, TF, FF
dummy actlvrty
‘Actrwty A T8 lc To _LE - JF
: wPredecessor i Bl L A 1B B ]C
I vu‘ratlon (wks) ’.f‘f‘l ; :{3}( e 5 » 14

3 a. Define Optlmlstrc t|me most: probable
the differencesbetween CPMand PERT

b, What is: project control? Expm in pmiect con? »{‘}! cycie and’ feedback controi"system
. 4a. Deﬁne BCWS BCWP ACWP Sv,
with S-curve,
b. What is capital structure? A company wish to have
verysoon. Itis consrdermg three optlons which are ¢
i) 50% share and 50% loan at 12% lnterest

remaining Ioan at 12% mterest and iii) 40% share, 30%. preference share at 15%
loan at 12% lnterest

Which is the best optron considering earning per share criteria if the tompany expect earning: before
mterest and tax of Rs. 7,50,000 in coming years and tax rate js 20%

tnme and peSSlmIStIC tzme to be used ini PERT analysts Explam

+442

Dl 9
SPI, Cv, and CPi used:i n eared: value analysrs Support your exampfe :

6+2 .
Rs. 50,00,000 for a pro;ect to be im plemented

inte rest and remaining

246

5 a. Define Master budget Explam the problems and dangers of budgetmg 24343
~b. Define EIA. Explam various types and categorres ofi lmpacts. 24343
. 6. Write short notes (any four) : 4X4

aResource requirement in various phases of pro;ect hfecycle.

b'.Md!ti project scheduling
e Cyérpfﬁﬁifbud‘get&in*g{dfec'i'smh‘ - d, Sotrces and. cost of capital .- SCBA

T

' n) 30% share, 40% preference share at 15% mterestand :
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Candidates are required to give their answers in their own words as far as practicable.

Why is there a need for different levels of managements? List out the different models of

management and write down short note on any two with proper example you are aware

of.

[4+4]

2. Explain Scientific Management theoty with proper examples. Is it still applicable in

modern-day management practices?

[5+3]

3. What are the differences between single ownership and organization joint stock

company?

4. How would you define organizatidn? How can you descri

Elaborate the importance of organization.

(8]

be principles of organization?

[1-+4+3]

5. What is personal management? Elaborate the various factors of wage and salary structure

with proper examples.

6. Define the term outsourcing. Explain the process of recruitment and selection of

manpower in an organization.

[4+4]

[3+5]

7. According to Herzberg's motivation-hygiene theory, where does motivation at work come
from? Vroom's Valency theory is known as type of process theory, justify it.

8. What characteristics differentiate a Leader from regular employee

Mouton's Managerial Grid with proper examples.

9. Discuss the major steps of case study with relevant examples

study.

s? Explain Blakes and

[4+4]

[4+4]

related to your field of

8]

10. What are the role of MIS in any organization? Explain the four types of information

systems.
Rk

[3+5]
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Candidates are. required to gtve their answers in their own word% as far as practlcable
Attempt AUl questions, . , :
The figures in the margin indicate Full Marks ,

Assume suztable data if necessary '

\\‘j\\

Explam dxfferent functtons of management Ltst out the major skﬂl desmad for successful
manager. L : o s [4+4]

. .

2. ‘Explam the scuentltlc management theory with 1ts historjcal development, What are the
- major differences between the scwntlﬁc management theory and behavxoral mangement
.:theory‘? REPRTY S S S [4+4]

3. How would you clanfy the charactenstlcs of Jomt Stock Company? What are the major ‘
- differences between Joint Stock Company and Public Corporation? - S [4+4]

4. What are the major function of marketmg‘?.Explam the ‘1mportance Ojf nlark‘eting in thls ‘
- modern digital era. Lo G N 2} B

5. What is the main 1dea of pelsonal management° Explam steps Qt the HR planmng
- process. What are the methods of scientific selection of manpower in orgamzatmn‘? [1+4+3]

- 6. How can you compare Job evaluation with Merit Ratmg‘? How would you generate Job
- description and job spectﬁcatlon of Lecture post in engineering college? - - [3+5]

7. What role does management pIa.y m motwatmg thelr employees? Explam McGregors o
‘ ‘TheorvXand Theoer _ ‘ SRR R [3+5]

: ,_ 8. What are the qualmes of good leader‘? Why we need to promote entxepreneurshlp in the ,
« contextoi’T\Iepal‘7 S : . e [44]
v 9. What are the major objecttves of case study" Dlscuss the dlfferent steps of conductlng o
- case study, S : t o e [3+5]
10, What is the 1mportance of MIS? Explam database information system with suitable
example. . s : o N
S : ok k ‘ ‘ ' .
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v Candidates are réquired to give their answers in their own words as far as practicable.
v Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. What are the basic functions of management? In your opinion which management theory
is the most practical and fruitful in today's business scenario? [4+4]
2. Define personal management and explain the function of personal management. [8]
3, Explain the difference between administrative management approach and behavioral
management approach. [8]
4. What is the process of formation of a joint-stock company in Nepal? What are the
 advantages and disadvantages of a joint-stock company? [4+4]
5. Explain about the personal policy ‘and describe about the importance of manpower
planning in an organization. [4+4]
6. Explain the vroom's expectancy theory of motivation. ' [8]
7. Which style you recommend as most effective leader in industrial organization? [8]
8. Explain about the case study and explain about the objectives of case study in detail. [4+4]
9. What are case studies? Why are case studies conducted? What are the different types of

case studies? [4+2+2]

' 10. Explain how the management information system is used in different levels of

management within an organization. (8]
dokok
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Candidates are required to give their answers in their otwn

words as far as practicable.

1. Explain the historical development of the organization. Distinguish between formal and
informal organizations. o ' _ [3+5]
2. Are Fayol's principles of management applicable in today's organization? How? [8]

3. What do you mean by co-operative societies and describe different types of ¢o-operatives. [8]

4. Explain the advantages of line and staff organization over line and function organization

and describe the committee and its types.

[4+4]

5. Explain the policies of personnel mangement. How can you identify the training needs of

manpower in an-organization?
6. - Explain the following:

a) Job analysis
b) Job evaluation
¢) Merit rating
d) Recruitment

maintenance theory.

8. Explain about the entrepreneurship and describe the step

unit of entreprencurship.

9. What is case study? Explain the steps involves in case study.

10. Write short notes on: (Any Two)

a) Organization Structure
b) Marketing '
¢) Entrepreneurial characteristics
' *kk

[5+3]
[4x2]

7. Describe about the motivational theory and explain about the Herzberg's hygiene

[4-+4]

s for establishing a small scale

[4+4]
[8]
[2x4]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define organization as a system. Describe the concepts of organization in this respect. Is
it possible to have an informal organization within the same family? [2+2+4]

Describe any two principal functions of a manager. Why do you think that these two
functions are most important functions in an organization? What is the difference between

organization and management? [4+2+2]
What is difference between Administrative Management Approach and Behavioral
Management Approach? What is the rationale for Scientific Management Approach? [4+4]

Why joint stock company is better than partnership firm? Discuss the process of a private
company registration in Nepal, including the types of documents required. [3+5]

5. How important is marketing in business? What are the different methods of purchasing? ~ [4+4]

How would HR Manager tackle with the problem of talent poaching in the modern
industries? Elaborate how HR manager would implement employee development
program with short term plans. [4+4]

Define Intrinsic Motivation. Explain McGregor’s Theory X and Theory Y of Motivation. [2+6]

8. Explain Blake’s and Mounton’s managerial grid. Describe different leadership approach. [4+4]

10.

Why do we need MIS in addition to various softwares for specific tasks in an
organization? What is the significance of Executive Information System (EIS) for top

level managers? [4+4]
Entrepreneurship is not only the creativity of entrepreneur but also strongly need the
conductive environment for entrepreneurship. Elaborate with your own logic. [8]

ok
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate E ull Marks.

Assume suitable data if necessary.

Define organization. "Management is both a science and an art". Discuss this statement,

giving suitable examples. What are the managerial skill a modern manager needs o be
[14+3+4]

What are the functions of Management? Explain different levels of management. What

are the qualities of good manager? [3+2+3]
What advantage does behavioral management theory has over scientific management
theory? Explain in brief. [8]
Define advertising and importance of marketing. Explain the Principle of purchasing. [1+3-+4]

equipped with?

While ascending up the Maslow's pyramid some people fall from the grace (ie. they end
up in cases like fraud, crime, rape, suicide, murder, jail terms, etc.) Describe this irony

form your own perspective. 81
Define term wages and merit ranking. Differentiate between recruitment and selection.
Explain the scientific selection of manpower and methods of job analysis. - [2+3+3]
Define Manpower Planning. Why is it important to discuss Personnel Policy with the -
employees at Hiring? [3+5]
Explain briefly ' about comparison of Alderfer and Herzberg's Theories. Explain the

[3+5]

Vroom's expectancy of motivation theory.
Define the term leadership. Which leadership style is appropriate in the modern
engineering project. Explain in brief. [3+5]
Describe how data and information are used in an officer. What is the difference between
Decision Support System (DSS) and Management Information System (MIS)? [4+4]

LR
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v
Y Attempt All questions.
v The figures in the margin indicate Full Marks
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1. Explain the importance of organization in the society, D‘eﬁne ‘the term informal :
v Organization. : [5+3]
2. Explam behavioral management approach theory What are the basic skxlls and function
. required for management? - , B+51
3. What advantages does joint stock organization has over partnership organization? Explain
- the features of line orgamzatlon o [4+4] -
4.~=*Exp1~fam he role of purchasing and marketmfr departmertm the 0rgam7atmn R 8]
5....Bxplain: the role of personnel management in the orgamzaﬁon Why do. we naed

1 power plannmg in the orgamzanoﬁ i . - Ca {4+4]
Whai do you mean by mcentlves Exkxlan Lhe dlfFerent fa."tOT‘b affeutmgr me wa, Ue/.aa‘&ry '

ml‘&-'m SR PR Ty v [A"M'}
SEeh ﬁne the fcm ma"xvmon a:zd e"pfa*n dxfferunt tech.nvque of‘ motivation. | AT | [4-5-4] B
__ 8 '; 'Dcscnbe Trait Approach of Leadersth Explain the Vmc«ms wcpeciam, ¥ tneory oi
o motivation. v : - {44-4“-
; e thz are the qualzuea of a good Ieadeﬁ Explain the term emrepre; eurship. B f5+3]
E KZVIC* Duﬁne the ierm M]S Explam the Value of MIS in the pIa;m;‘ng, process. . ' : S ES-ES}

***
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-INSTITUTE OF ENGINEERING Level BE Full Marks | 80
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2076 Ashwin | Year [Part [IV/I Time 3 hrs.

Subject: - Organization and Management (ME 708)

v Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. Define organization and management. What are the principles of organization? [2+6]

5. Describe various roles for a manager to play in an organization. Briefly mention the
different models of management. [4+4]

3. What advantages does Joint stock Organization has over Partnership Organization?
Explain the features of line Organization. [4+4]

4. Draw an outline of purchasing process for an organization. What are the challenges for
marketing of software products in Nepal? » [4+4]

5. Explain the role of Personnel Management in the organization. Why do we need
‘manpower planning in the organization? ‘ [4+4]

6. How do you see the significance of Blake and Mouton’s managerial grid for
organization’s growth? Explain. [8]

7. Define Motivation. Explain the features of Maslow’s hierarchy of needs. | [3+5]

8. Describe the role of entrepreneurship in the development of IT sector in Nepal. What are
the risks and challenges for an aspiring entrepreneur in Nepalese IT sector? [5+3]

9. What is the relationship between computers and management information system?
Explain how information systems can be organized in proper way? [2+6]

10. Define the term MIS. Explain the value of MIS in the planning process. [3+5]

k%o



Examination Control Division | Programme | BEL, BEX. BOT pag, Marks | 32

TRIBHUVAN UNIVERSITY | Exam.
INSTITUTE OF ENGINEERING Level

BE Full

2075 Chaitra Year/Cart | IV/1 Time 3 hrs.

Subject: - Organization and Management (ME708)

Candidates are required to give their answers in their own words as far as practicable,
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Y

Define organization. What are the roles of an organization for professional growth and

1.
development of an employee? Do we need informal organization indeed? [2+4+2]
2. What are the function of Management? Briefly explain the features of scientific _
management theory. [4+4]
3. What is the significance of Human Resource Manager in modern organization? Elaborate
how HR manager would implement Scientific Management Approach? [4+4]
- 4. Define the term Marketing. Explain the importance of Marketing in an Organization. [3+5]- -
5., What are the' functions of personal management? How wages are calculated? [5+3]
: 6:. What kind: of salary and benefits do you expect when' you join anxbrganization? Explain
‘interviewing process. 2 [5+3]1
7. What do you mean by motivation? Why is the theory proposed by Maslow on hierar¢h.y
of human needs called satisfaction progression process? Explain with examples, [3+5]
8. What is the difference between a leader and manager? How do you want topuxsue your v
career in future? What are the challenges for a good leader in modern times? ¢ [4+2+2]
9. Describe Democratic Leadership style. Explain Behavioral approach of 1eadership. [4-+4]
10. Write short notes on: (Any two) ; : [4+4]

a) Manpower planning
b) Organizational structure
¢) Satisfaction progression Vs Frustration Regression Process

Hokk
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable dataif necessary. .

Define organization. Why do we need organization? Can we sustain without

organization? [2+3+3]
What are the functions of management? Explain different levels of management? What
are the qualities of good manager? [3+2+3]

- What is difference between Administrative Management Approach and Behavioral

Management Approach? What is the rationale for Scientific Management Approach? [4-+4]

Discuss on different steps for formation of Joint Stock Company. Explain the merits and
demerits of Committee organization. [4+4]

What is peréoimel managemeﬂt? What must a good personal policy include?

Differentiate between attitude, group and executive motivation. List the techniques of
motivation. ‘ [8]
Explain Blake's and Mouton's managerial grid? Describe different leadership approach? 18]

8 What is entrepreneurship? Why is there need for promotion of entrepreneurship in

10.

developing nation? [8]
Describe how you envision yourself as a leader in the future professional career. What are
the qualities of 2 good leader?

Describe how data and information are used in an officer. What is the difference between
Decision Support System (DSS) and Management Information System MIS)? [4+4]

desfeok
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Subject: - Organization and Management (ME708)

v
v

Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions.

V' The figures in the margin indicate Full Marks,

V' " Assume suitable data if necessary. -

1. Define Formal and Informal organization. Discuss on principles of organization. [2+6]

2. Why is there a need for different levels of management? What are the managerial skill a
modern manager needs to be equipped with? [4+4]

3. What afe advantages of line and staff organization over line organization and functional
organization? Explain committee organization and its types. : [4+4]

10.

Supposé you are chief executive officer (CEO) of a software compény. Which type of
ownership would you prefer? And why? Suggest suitable organizational structure for it

with fi | | [4-+4]

" Wler:importance*?of"Peerhﬁél‘belidy in.an 015gaﬂiZéi?cionf‘?"".DisA‘Cﬁswsﬂiﬁfééf and cons of
~ “referral approach for manpower recruitment this competitive world. R o [a4a1

“Explain how Vroom insists on importance of reward through his V IE theory for

‘motivation, , £ [8]

“What do"you mean by human need? How is need used for motivation? Explain.the _

Herzberg's hygiene theory of motivation. : 7 - [24+2+4]
Describe why you would / or would not undertake a startup after graduation. What are the

tisks and challenges for an aspiring entrepreneur in Nepal society? : [5+3]
Having spent more than 3 years in a particular college/campus of yours, what are the
recommendations you wish to propose to the college ‘management for the future
improvement that would it turn boost up overall academic performance and image of the

~ college?. ' [8]
Briefly describe about the information support required in different functional areas of

management.,- [8]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary. .

Define the term organization. What impact do different organizatioﬂs have over our

~society? - [3+5]
Which Management theory is best suited for the organizations in Nepal? (8]

3, Explain the features of Partnership Organization. What difficulties can a Partnership
: : [3+5]

5. Define Personnel Management. How important is discussing Personnel Policy/Employee

10.

Organization po ssibly face?
How important is Marketing in business? What are the different methods of Purchasing?  [4+4]

Handbook tqner’y"hired employee? _ [3+5]
thét“j"c“lo.yogmean by incentives? Explain the different factors affecting the wage/salary
structure. L e SR ‘ s [3+5]
Define the terrn Motivation and explain Maslow’s theory of motivation. g [3+51
8 Define the term leadership. Which' leadership style is appropriate - in the ghgin'éeﬁng” ,
project? Comment. . ’ 35
Define the term Entrepreneurship. Explain entreprenéurship characteristic. [3+5]
Define the term MIS. What do you mean by website? Explain the role of computer for
' [2+2+4]

management information system.
*okk
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Subject' Organization and Management (ME708)

Cand1datcs are required to give thelr answers in their own words as far as prax.tlcable
AttemprAll questions. _

The figures in the margin indicate Full Marks,

Assume suitable data if necessary.

AN N NN

. Descnbe the role of orgamzauons for human c1v1hzat1ons‘7 What are the charactenstlcs of

o

an orgamzatlon for busmess oper rations?- : : . [4+4]
2. State and define various levels of management. What are the various skills necessary to
be an efficient manager? . [4+4]
3. Which type of organizational structure is best suited for a temporary engmeenng prouoct?
Present your logic. | . [8]
4. .,Deﬁne_ the term marketing and why marketmg is unportant in an orgamzat:on" | 81
. What i the role of interview in manpower hlrmg process? What is dlfference between

way salary? What is an incentive and why is it needed? . - [3+3+2] |

6. ) ydu understand by the term Mot Jation? Explam Herzberg s Hyglene

. Main ‘enance Theory. e [3+5]
Leadershlp? In your opinion, whlch type of leadersmp is most efﬁclent in Nepal? .
your views and logic. , T B#s)

8. ,What‘xs the nnportance of entrepreneurshlp for national economy in Nepah context?
What is the 31gruﬁcance of law enforcement for entrepreneurship? T [4H4]

9. Differentiate between a Boss and Leader-in terms of various Leadersmp styles you have -
' studied. . [8]

10. What are the Objectives of Case study‘7 Explam the needs, function and importance of
MIS in orgamzatmns of today’ s modern world. | . [4+4]

dookk
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Subject: - Organization and Management (ME708)

v' Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt AUl questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Explain the term organization. Explain the diffcrencé between Formal and Informal ,
organization. i _ [3+5]
2. Define the term management and explain the function of, management ' [3+5]
3. What advantage does Behavioral Management. theory has over Scientific Management
Theory. Explain in detail. - i . - [8]
4. An organization may change its form of ownership. Explain this with some examples. [4+4]
5. Explain the importance of marketing in modern business. Salesmanship is an important j
~ ingredient of marketing. Do you agree with this statement? : [4+4] 4
6. Why is’ personnel Policy necessary to be discussed? Dlscuss the importance of Manpcwer .
~ Planning. , o [543] ki
7. What is difference between appropriate and mappropnate human resources? List out ‘
some 1dea to elaborate them concerning with "Human Resources Management“ 81 -
8. Discuss the role of management in Motivation. Explam McGregors theory X and
theory Y. : | - [3+5]
9. Entrepreneurship is not only the creat1v1ty of entrepreneur but also strongly need the v
conducive environment for entrepreneurship. Elabo:raie Wlth your logic. [8]
10. Explain the importance of Management Information Sysqem (MIS). Explam mformatlon
support for functional areas of Management. . - [4+4]

l
|
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v Candidates are required to give their answers in their own words as far as praétiaable.
v Attempt All questions. :
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary,
1. Why do we need organizations? Describe the principles of an organization. [4+4]
2. State and explain the different levels of Management. What are the basic skills required A
for Management? . ' ‘ ‘ v } - [4+4]
3. What is the difference between Scientific Management and Management Science? How
do Taylor's principles-illustrate importance of Scientific ‘Management for production
processes?: o o 7 ‘ S T [3+5]
Which organization structure is more suitable to engineering pmj‘éct? Discuss with your
logm ik ‘. L » (81
‘5. ‘Explain the different methods of_‘Purchdsing. Why is advertising one 'o'f.;the"be;_sffox_‘xn of .
‘Marketing? o - ' S N 5
6. What is the difference between recruitment and hiring? Why do we need incentives in an "
‘' organization? o . BT L )
7. What are the different factors that affect wage / salary structure? Explain di G
: methods of Training Manpower. ‘ . _ [4+4]
8. What is the difference between theory 'X' and theory 'Y'? Explain on the basis of different -
theory of motivation. .. o ‘ R R [8]
Describe  Autocratic Leadershiﬁ»"f Style. Explain_' the different chafact)eristics of
. Entrepreneur.. T \ 2 ‘
10." If you are asked to prepare the case study considering the planning horizon, leadership, '
motivation and human resource development for either Nepal Electticity'Authority or
Nepal Telecom to improve the existing performance of these institution. How do you

prepare case study following its structure?

O

*ok ok
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12 TRIBHUYV AN UNIVERSITY Exam. , ateh)y -+ 1
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BEL, BEX, BCT| Pass Marks | 32
2072 Kartik Year /Part | IV/I ‘Time | 3hrs.

Subject: - Organization and Management (ME708)

Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions.

All questions carry equal marks.

Assume suitable data if necessary.

\\‘\\

. Define organization and explain the principle of organization.
. What do you mean by management? Explain the function of management. “
. 'Explain Henry Fayol's 14™ principle of management.

. What do you mean by co-operative societies? Explain different types of co-operatives.

B R RE 0 R

. Define personal management and explain function of personal management.

. What do you mean by incentive? Explain different factors of salary structure.

B e as

1
2
3
4
5. What do you mean by purchasihg? Explain different function of purchasing department.
p _
7
8. ;D‘:_-f’me motlvanon and explain different technique of motivation.

9

. Define leadershlp and explain different qualities of good leader.

10. How information system support for functional area of management.

&k ok




o 12 TRIBHUY AN UNIVERSITY [Exam. | :
| INSTITUTE OF ENGINEERING Level BE | Full Marks .80
- Examination Control Division | Programme | BEL, BEX, BCT | Pass Marks | 32
2071 Chaitra ' Year/Part | IV/I | Time 3 hrs.

Subject: - Organization and Management (ME _708) -

con il Wh,at do: you mean by. pu‘rchasmg and proourement‘? Exp[am the ﬁxnctrom of: marketmg [3+5] '

5. Explain the! motwe behind: personnel management? Descr1b¢ various: funcnons of personnel
- . management. How does. Human- Resources Management System d1ffer ﬁ-om ‘personnel
management? ' _ : , ‘ a0 [Z+4+2]

B _
;L ; - 6. Define the term job ana1y31s and explam sc1ent1ﬁc selectmns of manpower e [5+3]
7. What do you mean by Human need?" HOW is aneed: used for. motlvatlon'P Explam Herz Berg s

v" Candidates are required to give their answers in their own words as. far as practicable.

v Attempr All questions. ' ,

v The figures in-the margin indicate Full Marks.
: v’ Assume suitable data if necessary.
1. Why is an organization necessary? Explain the principles of an. orgamzatxoﬂ - [4+4]
‘k 2. What are the differences between the terms organization and management? Why do you need
 scientific approach of management to an organization? ’ ‘ : [2+2+4]
E 3. What do you mean by organizational structure? How is it deﬁned for a partlcular enterprise?
E‘ ‘ Write advantages and disadvantage of line organization. - ' RN {2+2+4]
B
b

MIS. - S L

ok

| " Hygine theory of motlvatmn ‘ I [2+2+4] -
1 8. A reader is leader. Elaborate it in terms of leadership styles. What are the differences

} between a leader and a manager? : - [5+3]

| - 9. Define Management Information System (MIS). Describe briefly about different: types of

;E Information System and their support to managers in demTon making. [5+3]

f 10. What are the objectives of a case- -study? Explain the needs, functions and 1mportance of

i'
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INSTITUTE OF ENGINEERING | Level | BE  FullMarks (80
Examination Control Division | Programme | BEL, BEX, BCT \PassMarks 132
2071 Shawan Year/Part | IV /I | Time | 3hrs. |
_ Subject: - Organization and Management (ME708) ]
v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v The figures in the margin indicale Ful] Marks.
v Assume suitable data if necessary.
1. What are the principles of organization? Explain formal and informal organization. [4-+4]
2. What are the managerial skills? Explain the importance of management. [4+4]
3. What are the forms of ownership? Explain advantages and disadvantages of single
ownership organization. : : [4+4]
4. What do you understand by bchavioral management approach? Explain administrative
management approach. - [4+4]
5. What are the methods of purchasing? Explain the various functions of marketing. [4+4]
© 6. Whatis p@?Sonnel management? Explain recruitment and selection of staff. , [3+51]
7. What do f}ou mean by Training and Development of Human resources? Explain various
, incentives used in organization. [5+3]
8. What is motivation? Explain the difference between Maslow’s Heirarchical need theory
and Alderfer’s ERG theory. + R ]
9, Define the term Entrepreneurship and write the steps for establishing a small scale unit of
Entrepreneurship. » [3+51
10. Write short notes on: (any two) ‘ ‘ - [4x2]

i) Objective of Case Study
il) Organization structure and
iii) Organizing Information systems

E RS
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12 - TRIBHUVAN UNIVERSITY » Exam.

Subject. - Organization and Management (ME 708}

v Candidates are required to give their answers in their own words as far as practicable.
v Attempt Al questions. ‘
v The figures in the margin indicate Full Mm irks.
v Assume suitable deta if necessary, :
1. Describe Whv orgzml,aaimn is uwsxdwed as an opm syv,ten Explain the importance of
organization. - [4+4]
2. Name the different models of manageme:m Explam any three of thern in dc,tad [3+5] |
State and describe H. Fayol’s administrative management theory. : " [8]
4. What is meant by ‘Jomt Stock Comipany’? Describe the procedure for forming *Joint |
Stock Company’. . : [3+5]
5. Define marketing, advertising. Explain the funr,tmra of purs.hasmg in detaﬂ ; [3+5] -
Define: the ‘tezm personnel'management. Explain the: ﬁmctlcm of; pemmal managcmem' - [3+5]
. Diefine mf*mt ratmg Staterand describe the various. methods of meritrating, - [2+6]
. ~‘What do you mean by human needs? Describe A. Maslow’s hmxarahy of neﬁds theory in :
: d@tall : ~ S, [345]
19, Deilm lmder.ahxp and explain, by Blakes and ’\/Im:ﬁrm ' Managament Gnd Co o [345]
10. Define Management Information System Explam information support for funcnonal
areas of management. l : o - [2+6]

ek i
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Subject: - Organization & Management (ME708)

v Candidates are required to give their answers in their own words as far as practicable. : L
v Attempt any Ten questions. : ' i

v The figures in the margin indicate F ull Marks.

v’ Assume suitable data if necessary.” o

1 What are the principles of Organization? Explain the lnforrhai Organization. {4+4)

2 Explain the importance of Management and discuss the dnfferent function of (345) i
Management. _
3 Explain Administrative Management Theory. ' ' . (8) *
4 What do you mean by organization structure? Explain Line Organlzation {4+4)
5 Define the term purchasing. Explain different function of Purchasmg E o (3+5)
. department. ~- -
©. 6 Define the term Personnel management and exptam its functmns o (8}

7 What doyou mean by incentives? Explain the different factors affectmg the {3+5)
wage/salary structure. :

'8 Define the term Motivation and explam d:fferent technique of motwation (345)
o 9 . Define the term leadership and Explain the different qualities of good leader.  (3+5)
10 a. Define the term Entrepreneurship. {3)

b Explain the Vroom’s Expectancy theory of Motivation. ' (5)
11 What do you mean by Case study? Explain the objective of case study. (4+4)
12 Define term MIS. How information support for functional areas of {3+5)

management?

ok
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Subject: - Organization and management (ME708)

Candidates are required to give their answers in their own words as far as practicable.
Attempt AUl questions. :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

BN

. Define Organization, Explaun the importance of Organization in society. [3+5]

p—t

5 2. Define the term Managehi’ent and explqi;i"_different levels of Management. [3+5]

3. What do you mean by Joint Stock Coﬁipéhy? Explain the adVantages and limitations of a
Joint Stock Company. R [2+6] .

4. What do you mean by motivation? Describe Maslow's hierarchy of needs briefly. Can .

Maslow's theory explain tireless quest of Laxmi Prasad Devkota for excellent literary
works? . . R [2+3+3]
slain thEprocess of recruitment and selection of man power in an organizaﬁioh.vﬁ What
L u meajl by outsourcing in this context? : _ [6+2] ‘
)-{Explain different Techniques of Motivation., o S 4]
;f-“\ b }jeﬁne term contingency approach of Leadership. ‘ s L4
1 D fine the ferm Entrepreneurship and explain the characteristics of Entrepreneﬁf%hiﬁf S [345]
8. Define Management Information System. Describe briefly various types of Management
: Information System., : U [2+6]
: 9. Silicon Valley is the best example of successful entrepreneurship. Elaborate with your
thoughts. . o - . . [8]
Lo ~ 10. Write short notes on: (any two) ' : : , [2x4]

a) Computer aided Advertising

- b) Objectives of case study

) Satisfaction progression Vs. Frustration Regression Process
' L | ok ‘
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T Subjeet: - PowerPlent Bquipment (BE703) . . o
Candidates are required to give their answers in their own words as far as practicable.

Attempt AL questions. _
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Group A
(Electrical Part)

a) Explain about the steady state operation of hydropower plant with neat diagram.

b) - Write down the control strategies for preventing water harmamer.

Two generating units has following rating and droop characteristics

Unit—1 600 MVA R1=4%

Unit—2 500 MVA R2 = 6%
These two units are operating in parallel and sharing a total load of 900 MW at nominal
unit — 2 supplies 400 MW. If the load

frequency of 60 Hz. Unit— 1 supplies 500 MW and
increases by 90 MW, calculate the new frequency and new generation of each generator.

3. Whrite about the firefighting system used in hydropower plant.

. Explain the excitation control syS

_ For the power system network given below, calculate the

tem of a 3 phase alternator and derive the overall
transfer function. What is function of stabilizing transformer?
fault level in MVA at the

for a 3 phase t0 ground fault on the feeder. Calculate the value of

outgoing feeder
she feeder in order to reduce the fault level by 50%.

reactance to be connected in
Ratings of the generators are:

Gy = 50 MVA, 11 kV, X =0.15 p
Gy = 50 MVA, 11 kV, Xg =03 p2

@

l Qutgoing Feeder

(4]
4

[10]

6]

(8]

(8]




‘Group B
(Mechanical Part)

. What are the methods for cooling the engine in a dlesel power planf:‘7 What are the
function of the lubricating system”

. - A 4-cylinder, 4-stroke cycle engine having cylinder d1ameter 100 mm and stroke 120 mm
- was tested at 1600 rpm and the fcllowmg readings were obtained. Fuel corisumption = 0.2

kg/min, B.P. = 31.4 kW, Mechanical efﬁmency 80%, ;Calorlﬁc va]ue of fuel = 44000
kl/kg. Datemmne :

. i) .BSFC (Brake %pemfic Fuel Consumptmn)

ify IMEP, (Indicated Mean Effective Pressure), and

- iii) Brake thermal efﬂmency

. Air is drawn in a gas turbine umt at 15°C and 100 kPa and pressure ra’uo is 7 1, The

- compressor is driven by HP turbine and LP turbine drives a separate power shaft, The .
isentropic efficiencies of the compressor and- the HP and LP turbine are 0.82,0.85 and .
0. 85 respectlvsly If the rnaX1mum temperature of the cycle is 610°C, cak.ulatc ;

1) The pressure and the temperaiure of the gas entering LP turbme ‘ “

ii) - The net power developed by the unit per kg/s mass flow.. ; '
 lii) The thermal efficiency of the unit..[ Take for compression process (,pa =1.005 kJ/kgK -

and v = 1.4 and for combustmn and expansmn process Cpg = 1 15 kJ/kgK and
y=1333]. ' : '

4. What are the advantages of thermal power plant‘7 Explaln_ superhecmng and reheatmg thh
‘T~deagram s : SR

. Enumerate the advantage of a combmed cycle power plant ‘With the help of a neat
- - diagram, explain the pr1nc1ple of working of a combined cycle power piant to enhance the ‘

efﬁc1ency of electnclty generatlon R

[8]

[IOj

18}

[2+4 J
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Candidates are required to give their answers in their own words as far as practicable.

Attempt AL questions.

The figures in the margin indicate E ull Marks.
Assume suitable data if necessary.

a)

Part A(Electrical Part)

Explain the transient response of turbine generator coupled system with speed
Governor for a step change in load. [51

What is isochronous governor? Explain with its closed loop control system. Why it is
1ot suitable for two gerating units operating in parallel? (5]

- Two generators of capacities 600MW and 300MW are connected in parallel to supply

a common load of 600 MW. Their droop regulations are 3% and 6% respectively
w.rt their respective ratings. At no-load, they operates at a common frequency of
51 Hz, How they will share the common load of 600MW? When the load is increased
by 200 MW, at which frequency they will operate and calculate the power supplied by
each generator? [10]

Describe the excitation system of a synchronous generator with s{abilizing
transformer. Derive mathematical model of system in terms of transfer function of

each component in the system. (61
Describe fire fighting system used in power station. q [4]
Explain the function following parts of a power transformer. ‘ [4]

i) " Conservator tank (ii) explosion vent (iii) breather

The given figure shows three generators operating in parallel. Find the fault current

" and fault level if three phase to ground fault occurs in the outgoing feeder. What

should be the value of feeder reactor to be added to reduce the fault level by 40%? (6]

20MVA, 11kV 30MVA,11kV 40MVA, 11kY

Ty %1=0.1pu %9=0.2pu ™~ X3=0.3pu

. ]
A ‘& It
¢ Fault Point

Feeder




Part B (Mechanical Part)

. Sketch the main components of diesel power plant. Explain fuel supply system in Diesel

power plant.

.. A diesel power plant operated by a two-stroke diesel engine was motored when the meter
readings was 5 kW, Then the test on the engine was carried out for one hour run and the
following observations were recorded:. Brake Torque = 300 N.m, Speed = 1200 rpm,
Fuel consumed = 6.5 kg, Calorific value of fuel = 40 MJ/kg. Détermirie:

i) Mechanical efficiency ‘
. ii) Indicated thermal efficiency
iii) Brake thermal efficiency

. Ina gas turbine, the compreséor takes in air ata temperafure of 15°C ablid"compresses itto
four times the initial pressure with an isentropic efficiency of 82%. The temperature at the
inlet of the turbine is 600°C and the isentropic efficiency of the turbine is 70%. A

regenerator having an effectiveness of 78% is also incorporated in the cycle. Determine
the thermal efficiency of the cycle, Takecp=1.005kI/kgK andy=1.4.

. List the common method used for performance improvement of a steam turbine power

plant. Explain how reheating increases the efficiency of the plant. £

. Explain the working ofpbihbined power plant, How can we det@ﬁnine the ;perforinance of
acombined power plant? . g oy S e R

fs] E
[8]
[10] -

[8]

[61
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Part A (Electrical Part)

a) What is pumped storage power plant? In which situation it will be economically
feasible? .

b) Explain the special characteristics of a hydraulic' turbine and what is water starting
time? '

Two generators of 500 MW 11KV, 4% and 250 MW 11kV, 2% are supplying to a
common load. When each generator is fully loaded, they operate at common frequency of
50 Hz. If the system load of 100 MW is reduced, what will be frequency deviation and
find load shared by each unit? "

a) Describe the excitation system of a synchronous generator with stabilizing
transformet. Derive mathematical model of the system in term of transfer function of
each components. '

b) Explain the SCADA system implemented in a power system.

a) Describe the operation of an isochronous governor and explain why this type of
governor is not suitable for parallel operation of two generating units.

b) Following figure shows two generators operating parallel

G1: 20MVA, 11kV G2, 20MVA, 11RV

& @

path-1 path-2
X1=01 pu X2=01pu
L1 i
A i ) B ‘E;
i
cB

Efault point 'F’
out Going feedet

i) If a 3-phase to ground fault occurs on the outgoing feeder, calculate the fault

current and fault level on the feeder.

i) fa 3" generator (G3: 10MVA, 11KV, X3=0.2 pu) is added at point 'C', calculate
the value of reactor to be added on the outgoing feeder so that the fault level
remains same as before.

[l

bl

[10]
(6]
[4]

4]
[6]




- What is diege] cycle and how the system is cooled during operation? Discuss the

Part B (Mechanical Part)

advantages. and disadvantages of diesel power plant,

[8]

- During a 20 minutes trial of a single cylinder four stroke engine the following observations

were recorded: [8]
Bore = 0.2 m, Stroke = (.28 m, Fuel consumption = 1.52 kg, Calorific value of fuel =
43900 ki/kg, Indicated mean effective pressure = 3.1 bar, Net load on brakes = 64( N,
L.p.m. =350, brake drum diameter = | p

Calculate: (i) Indicated power; (ii) Brake power; (iii) Mechanjcal efficiency; (iv) Indicated
thermal efficiency.

- Draw the three popular designs of the combined steam and gas turbine cycle, Explain one

of them with T-s diagram, N | [4+4)
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Part ,:1 (Electrical Part)

a) What do you mean by hammer effect in hydro power plant? Explain how it can be
~ reduced. '

b) Shows below figure the block diagram of water turbine driving an electric generator

" without speed governor. Explain how the inertia and load damping constant can
control the speed of the system against small-change in load. Derive the transfer
function showing the effect of inertia and load damping constant.

O

Turbiné Generator

ot
.

‘Composite Load

2. Shows figure below two generators operating in parallel and supplying a load of 800
MW. G1 is rated as 800 MW and G2 is rated as 300 MW. G1 supplies 600 MW and G2
supplies 200 MW and system frequency is 50 Hz. At no-load, they operate at a common
frequency of 51 Hz. Calculate droop regulations Ry an R of Gy and G, with respect their
ratings. Assume base power = 1000 MW, When the load is decreased below 800 MW, the
frequency increases to 50.2 Hz. Calculate the power supplied by each generator at

reduced load.
G1: 800MW, R1 =17

@ : ‘&jﬁoomw »

-

' ‘ P, =200MW
G2 Yy -
@t

G2: 300MW, R2 =7

3. Describe the excitation system of a synchi‘onous generator with stabilizing transformer.
Derive mathematical model of the system in term of transfer function of each component

of the system.
4. a) What is the function of rector in Power system network? Explain the ring type bus bar
rector scheme.

[}

15]

- [10]

[10]

15l




N

W

4.

4l

b) For the system shown in figure below, calculate the fault level in MVA at out going
feeder for a three phase to ground fault on this feeder. Calculate the value of reactance
to be connected in the feeder in order to reduce the fault level by 50%. |

GI: 25MVA, 11kV G2: 25MVA, 11kV
Xl= 0,'15 pu X2=03pu

@ (2

= = 1 pu
EX1=0.15pu EX2=03pu

=1pu

SCB
4, fault point ‘F’
r Out Going feeder

Part B (Mechanical Part)

Draw a complete sketch of a diesel power plant and mention its different systen‘is.

A diesel engine consumes fuel at the rate of 5.5 gm/sec and develops a power of 75 kW.
The mechanical efficiency is 85%. The lower heating value of the fuel is 44 MIkg.
Determine: ‘ ‘ ‘

a) Brake specific fuel consumption

b) Indicated specific fuel consumption
¢) Brake thermal efficiency and

d) Indicated thermal efficiency

. Explain how regenerator increases the output of the gas turbine power plént along with

the neat sketch and show the cycle in p-v and T-s diagram.

Steam at a pressure of 14 bar and temperature 300°C is expanded through a HP turbine to
a pressure of 5 bar, it is then reheated at constant pressure to a temperature of 300°C and
then it completes expansion through the LP turbine to an exhaust pressure of 0.2 bar.
Calculate the jdeal efficiency of the plant and work done:

a) Taking the feheating into account
b) Without reheating

A gas turbine unit has a pressure ratio of 6:1 and maximum cycle temperature of 610°C.,
The isentropic efficiencies of the compressor and turbine are 80% and 82% respectively.
Calculate the power output in kilowatts of an electric generator geared to the turbine
when the air enters the compressor at 15°C at the rate of 16 kg/s. Find the thermal
efficiency of the plant as well. Take Cp = 1.005 kJ/kg K and y = 1.4 for the compression
process, Cp = 1.11 kJ/kg and y = 1.333 for the expression process and Cp = 1.11 kJ/kg K
for the combustion process. : ’

Kok sk

[5]

(8]

[4+4]

" [6+2]

(8]
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Electrical Part

Explain the operation of pump storage hydropower plant with suitable scheme to reduce
peak generation loss of steam power plant.
a) Explain with proper diagram of P-f and Q-V loop in hydro generating system.

b) Two generators of 1000 MW, 2% and 500 MW, 4% are supplying to a common load.
When each generator is fully loaded, they operate at common frequency of 49.5 Hz.
Calculate the system load shared by each unit when frequency increased to 50 Hz.

3. For an excitation system with a stabilizing transformer, derive the transfer function.

a) A 100 MVA generator with 10% reactance and a 200 MVA generator with 8%
reactance are connected to a common bus. The fault level on bus 1 is to be restricted to
1500 MVA. If a reactor is added in between these two generators in the bus bar, then
on 100 MV A base Calculate the value of reactance added.

b) What are different parts of Power Transformer? Explain in brief.

Mechanical Part

Draw a neat sketch of general layout of Diesel Power Plant with all major components.

[6]
(4]

Explain the starting system and fuel supply system as well. [4+2+2]

List the common method used for the performance improvement of the steam turbine
power plant. Explain how reheating increases efficiency of the plant. Draw the layout and

show the cycle in T-S diagram. [2+4+2]

The gas turbine has an overall pressure ratio of 5:1 and the maximum cycle temperature
of 550°C. The turbine drives the compressor and an electric generator. The mechanical
efficiency of the drive being 0.97. The ambient temperature is 20° C and the isentropic
efficiencies of the compressor and turbine are 0.8 and 0.83 respectively. Calculate the
power output is kW for an air flow of 15 kg/s. Calculate also thermal efficiency and the
work ratio. Neglect changes in kinetic energy and the loss of pressure in combustion

chamber.
Air is drawn in a gas turbine unit at 15°C, 100 kPa and pressure ratio is 7:1. The
compressor is driven by the HP turbine and L.P turbine drives a separate power shaft.

The isentropic efficiencies of compressor and the H.P and L.P turbines are 0.82, 0.85 and
0.85 respectively. If the maximum cycle temperature is 610°C, Calculate

a) The pressure and temperature of the gases entering the low pressure turbine.

'b) The net power developed by the unit per kg/sec mass flow.

¢) The thermal efficiency of the unit.
(For compression process ¢, = 1.005 kJ/kgK and y = 1.4 and for combustion and

expansion process ¢, = 1.15 kJ/kg K and y=1.333)

What are the possible combinations of combined cycle power plants? Point out the
advantages of combined cycles.
Heskk

[8]

[12]

[2+2]
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: ' Part A (Electrical Part}

a) Explain the operation of pump storage hydropoWer plant and suggest the suitable
scheme to reduce peak generation loss of power plant. S

b) For change in load, explain how inertia and load damping constant can help to keep .
the speed constant which acceptable raise even in the absence of governor. . [5]

a) What do you mean by isochronous governor? What will be the problem if tWo
hydropower plants with isochronous governor aré operated in parallel to supply a
common load? : . [4]
b) Derive the transfer function of a water, turbine and explain the response against unit
step change in gate opening: ' [6]
a) What is excitation system? Draw a functional block diagram of a typical excitation
control system and explain the role of each block and derive the complete transfer

function of the systern. v 18

b) What is function reactor in power system. . : ‘ - 12]
‘a) Two generators of capacities 40MVA, 11KV and 30MVA, 11kV having their sub- |

transient reactance of 5% and 4% respectively operating in parallel and supplying io a

_common load by single feeder of reactance 2Q. Calculate the value of reactor be

connected in series with feeder so as to reduce the fault label at the end of the feeder

by 50%.. . ‘ _ {5]
b) Three generators of S00MW, 2% drop, 250MW, 4% drop and 200MW, 5% drop are
‘supplying to a common load. When each generator is fully loaded, they operate at
common frequency of 49Hz. Calculate the system.load shared by each unit when

. frequency increased to 50Hz. : _ ' (5]

Part B (Mechanical Part)

Sketch the main components of diesel power plant. Write down the main function of

* ‘lubricating system and cooling system in diesel engine power plant. - , [4+2+2]

- 1In a diesel power plant engine is coupled with an alternator. The engine has compressicn

ratio 15:1. The compression begins at 0.1MPa and 40°C. The heat added at the end of
o (8]

(i) The maximum temperature and pressure in the cycle

- (ii) The cut off ratio of the engine

{iii)Net work done per kg of air .
{iv) Thermal efficiency of the engine
(v} Mean effective pressure of the cycle.



Explain the methods of efficiency improvement in gas turbine power plant, ' o [6]

8. In a test for four-cylinders, four stroke engine has a eﬁgine has a diameter of 100mm,

stroke = 120mm, speed of engine = 1800 1pm, fuel consumption of 0.2 kg/min, calorific
value of fuel is 44000 kJ/Kg. Difference in tension on either side of brake pulley = 40 kg,

(i) Brake-thermal efficiency,

(ii) Indicated thermal efficiency, »

(iii)Indicated mean effective pressure, and - - ' :

(iv)Brake specific fuel consumption, ' . [10]

. What is combined Power plant? Sketch the layout with necessary labels, for various types
- of combined power plant. Discuss the performance and economics of combined power -

plants,
Ak

[2+4+2]
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Assume suitable data g’fnecessary. :

, Electrical Part
1. Explain the Op:eraﬁon of pump storage ype hydro power plant with neat diagram. {8}

2. Below figure shows the block diagram of water turbine driving an clectric generator

without speed govemmor. Explain
the speed of the system ggainst

how the inertia and load damping constant can control
small change in load. Derive the transfer function

showing the cffect of incriia and load damping constant. (8]

-]
-

£
=
&

Composte Load

3. Two ge it‘eraﬁng units of S00MW and 250MW capacities respectively are operating in

-

‘ parallel; and supplying power to 2 common load. When each generator is half loaded, they
- operate”at a commion frequency of 50Hz. The droop regulations. are 5% and 6%
respectively based on their resgective ratings. If the load is increased by 100 MW,

i Calculate:

a) New frequency at which they operates = o\ o
b)  Power supplied by eacht generator . » (8]
4. Describe the excitation system of a synchronous generator with stabilizing transformer.
Derive mgthematical model of the system in term of transfer function of each component
of the system. . : o S 8]
5. Below figure show the single line diagram of parallel operated generators. Their ratings |
’ o (8]

are: L .

Gy: capacity =50 MW, 1KV, X1

Gy cap'acity =40 MW, 11kV, %>
XL =2 ohms '

G

= (.16 pu based on its rating
=0.12 pu based oniits rating -

. . N [pl—
[ | AL Feader

o @ ‘

a) Ifa three-phase 10 ground fault occurs at outgoing feeder, calculate the fault current
and fault power at the outgoing feeder and fault current supplied by each generator.

b) Calculate the value of inductor (in mH) of the reactor 1o be connected in series with

X, so that both generators delivers equal amp of fault current during 3 phase f0

ground fault on the feeder.
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Mechanical Part

Explain the working of combined gas-steam pouef plant with neat figure and also show
the process on T-S diagram.

Explain the different types of water cooling syst:m thh the:r advantagm and
disadvantages.

Explain the closed and open Brayton cycle.

enerated in a boiler at S0 bar and 450°C. For the purpose of governing, the
f::::;l z %hmnle to 30 bar before it enters the high pressure state of be:h@a aﬁt:;
expansion in high pressure stage, the stcam emerges just dry saturated and then
at the same pressure to 300°C before it expanded in the low pressure stage to a pmsm;
of 0.06 bar, when it emerges again just dry and saturated. If the intermediate px'msur:ml
3 bar, what are the states efficiencies? Also calculate the overall cycle efficiency
work ratio shared by HPstagctoﬂxatofmrksharedbyLPsmge.

A 4-stroke diesel cngme develops 5 kW at 2000 RPM when its mean effective pressure is
7.5 bar. lf for engine, L = 1.25 D, find their dimensions.

L 21

- [10]

(6]
(6]

[10]
(8]

.Superheated steam table ‘ i

e

it

T v o h s . P T v " ]
T om'le Wg kg kIkg K kP2 € om¥e kg g

Ki/kg K

69921y
70779
73108
75157
7.7015

(133.56) (06059 (25433)  2725.9) - Qe398) (003944) @5%3)
150 069 25707 27609 .. 300 004530 26970 -
200 07163 26502 - 2865.1 350 '.0.95193;‘_28@3.0]
250 0.7963 | 20671 005781 29
300 08753 3068.9 006330

29235
:3067.7:
31955

- 33163

35510 40177

@) G 975)
62067 |
saagz

CGELSE
53:37’

76300
650 14186 33890 38147 87134 800 009815 36463 41370 7.1438
700 14958 34789 39277 38325 850 01029 37429 42575 7.8536
0L 35705 40023 gedzs ..
Table A2.1: Properties of SATURATED WATER - Pressure Table
P T vi Vie A W U, 6 ko by by 5 L9 5
i mihe  wle  wig  |Wkg kg g WAz Whg  Kig | LIeK kg KIRg.K
_5:(‘1“ 36,167 0.00]006. 23.737 23.758 15146 22725 24240 15147 24150 . 25665 | 0.5208 7.8075 83283
300 l33.56’ 0.001073  0.6048 0.605% 56129 19822 25435 56161 21637 27253 '1.6721 5.3200 6.99:2! )

T
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Group A
(Electrical Part)

1. Figure below shows the block diagram of water turbine controlled by an isochronous
governor. Derive the expression for closed loop transfer function the system considering

the inertia of the rotating system and the composite load.

. Gate

- Generator, ...

N Turbine: 1. ..

Warer Infet - .y

PR o

Isochronous Governor

Fig.l

2. Two generators of 250MW and 500MW capacities respectively are operating in parallel
and connected to a common bus. When each generator is half loaded, they operates at a

common frequency of 50 Hz. Their droops characteristics are 4%

and 2% respectively

based on their respective capacities. When the system load is increased, the frequency
decreases to 49.5 Hz. calculate the increases in system Joad and load shared by each

generator.

neat diagram.

3. Describe the operation of brushless excitation system of a synchronous generator with a

4, Explain the fire fighting system for a power station with fixed piping system of CO2

integrated with smoke detectors.

(8]

(8]
(8]

(8]
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Figure below shows a bus-bar reactor scheme. If a 3 phase to ground fault occurs on the
outgoing feeder, calculate the fault current (in kA) supplied by each generator and fault
MVA required for the circuit breaker (CB) on the feeder, Ratings of generators are given
as follows:

G1: 30MVA, 11kV, Xg" = 0.1 pu
G2: SOMVA, 11kV, Xg," = 0.1 pu

301 pu
. "“_“""_"T” o - _
Reactor ( X )
0.2 ofiriv

Fig.5 Bus-bar reactor

f Group B
| i Mechanical Part)

Attempt AU questions, .
The figures in the margin indicate Full Marks.

What are the advantages and disadvantages of diesel power plants? List the essential
components of a diesel power plant and explain them briefly,

Give the description of a simple gas turbine plant, What are the major applications of Gas
Turbine Plants? | ' ' .

a) Sketch a streamn power plant with essential components and discuss briefly the
functions of the major components,

b) What is the fundamental difference between the operation of impulse and reaction
turbines?

What are the benefits and demerits of gas and stream combined power plant? Explain any
one of the popular designs of the combination cycles.

%k %k

[10]
[10]
[5]
[5]

[10]
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Flectrical Part

_Explain the use of Fransis turbine in pumped storage plant. Is this type of power plant

feasible to install in Nepal’s power system? Give reasons. {8}
a) Explain the speed response of turbine generator coupled system with change in load
as determined by inertia and damping constant. , (6l

b) Two generators of 600MW, 2% and 300 MW, 4% are supplying to a common load.
When each generator is fully loaded, they operate at common frequency of 49 Hz.

Calculate the system load shared by cach unit when frequency increased to 50Hz. {8]
Obtain' the transfer function of excitation system with stabilizing transferred. - [81

~ Two genéf’éitbrs each of capacities 40Mva, 11kv having their sub transient reactance of

- 5% and 4% respectively operating in parallel and supplying to a common load by single
* feeder of reactance 2 ohm. Calculate the fault level when there is 3-phase to ground fault
~ on the outgoing feeder. Also calculate the value of reactor to be connected in series with

:' 2_}ohmre‘actbr to reduce the fault level by 40%. e [5+5]

Mechanical Part -

Make a layout of a diesel power plant showing the following systems and briefly discuss
about them: " - L

(i) Airintake system

(i) Cooling system

(iii)Fuel supply system

(iv)Lubrication system

(v) Exhaust system [10]
‘A gas turbine unit has a pressure ratio of 6:1 and maximum cycle temperature of 610°C.
The isentropic efficiencies of the compressor and turbine are 0.80 and 0.82 respectively.
Calculate the power output in kilowatts of an electric generator geared to the turbine
~when the air enters the compressor at 15°C at the rate of 16 kg/s.

Take ¢, = 1.005kJ/kgK and y = 1.4 for the compression process, and take cp=1.11kJ/kg K

and y = 1.333 for the expansion process. . [10]
a) Differentiate between the operation of impulse and reaction turbines? oI5
b) What are the essential requirements of steam power station design? [5]

What are the advantages and disadvantages of gas and steam combined cycle? Briefly
discuss the popular designs of the combination cycles. [10]

ook
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1. Explain with example how pump storage hydropower plant can be installed together with
. baseload plant for efficient operation and to reduce peak generation loss. [10]
2. a) What:db' you mean by Isochroanous: generator? Describe its transient response for a
. step increasein load. = SR ey - U [4]
b)) A pov'((ér system consist of tWo generators dperating in parallel and supplymg a load
‘of 1200 MW. Generator Gy is rated as 900 MW with 2% drop. regulation and
generator “related-a 450MWW1th3%dropregulatlonGlsupphed750MW o
upplies 450 MW and frequency. is 60 Hz. When the load is incréased ‘
MW, Calculate the new:operating frequency-and additional power B
Explain the dynamic ré_qunsc of excitation system ‘with suitable 'mathémaﬁcél;_deducﬁon. 81
4.8 Two ‘:gér;‘efétors of capacities,40Mva,.f 11kv and 30 Mva, 11kv having their sub ‘
. transient reactance of 5 % and 4% respectively operating in'parallel and supplying to a
- common load by single feeder of reactance 2 ohm, Calculate the value of reactor to be
 connected in series with feeder so as to reduce the fault label at the end of the feeder
by40%. : [6]
b) Describe how a SCADA can be implemented in a power system. [4]
- _ GroupB
‘ ,(Mechanic_al Part) o
5 a) ; Briefly illustrate the main components of _é;diesel power plant. » - [6]
~ b) A single cylinder engine running at 1800 rpm develops a torque’ of 8 Nm. The
indicated power of the engine 1.8 kW. Find the loss due to friction power as the
. percentage of indicated power. TR . [4]
- 6. Discuss the methods to improve thermal efficiency of Gas Turbine Plant. [10]
7. a) What is the fundamental difference between'the operation of impluse and reaction
'~ turbines? . B [5}
b) What are the advantages and disadvantages of steam power plant? A [5]
8. What are the advantgaes of gas and stream combined cycle? Briefly explain the three -
popular designs of the combination cycles. [10]



16 - TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING
Examination Control Division
2073 Shrawavn

v Candidates are required to give their answers in their own wor
v Attempt All questions. .

v The figures in the margin indicate Full Marks.
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Group A
(Electrical Part)

1. a) Describe {he steady state and transient behavior of a turbine generator coupled system
with governor. ‘

b) Draw and explain the P-F and Q-V control loop of a hydrogenating system.

MW respectively. Each generator is half loaded and operating at a frequency of 60
Hz. If the system load is increased by 100 MW, the frequency drops to 59.5 Hz. What
must be the individual droop of these generators so that they share the load according
to their capacity? , » A

b) What do you mean by isochronous governor? Write down its disadvantages when
operated in parallel to supply a common load. ' |

3. 8 Derive the transfer function of an excitation system with stabilizing transformer.

b) The figure below shows four identical generators, each rated 11 kV, 25 MVA and
each having sub-transient reactance of 16% on its ewn rating. Find 3-¢ fault level at
one of the outgoing feeder. Also calculate the value of reactance to be connected in

the bus bar between "B" and "C" so that fault level reduces by 40%.

-¢ Fault

4. a) Why isrector used in power system? Explain different types of reactor.

0 - b) Describe the fire fighting system used in power station with necessary diagram.

2. a) Two generators are supplying power to a system. Their rating are 250 MW and 500

[6]

(4]

(5]

(3]

711

)

[5]
[5]



Group B
(Mechanical Part)

1. Explain fuel storage and supply system of a diesel power plant with a neat sketch. Also
write down application of diesel power plants. ' ‘

2. The following observations were recorded during a trial of 2 four stroke e{agine with rope
dynamometer. Engine speed = 650 1pm, Dia. of brake drum = 600 mm, Dia. of rope = 50

mm, Dead load on the brake drum = 32 kg, spring balance reading = 4.75 kg, Mechanical
efficiency = 80%, Calculate the brake power and indicated power, ‘

- 3. An open cycle gas turbine plant useg heavy oil as fuel. The maximum pressure and

temperature in the cycle are 500kPa and 650°C. The pressure and temperature of air
entering into the compressor are 10°pa and 27°C. The exit pressure of the turbine is also
10°Pa. Assuming isentropic efficiencies of compressor and turbine to be 80% and 85%
respectively, find the thermal efficiency of the cycle. Take C, (for air and gas) = 1kJ/kg°C

- and y (for air and gases) = 1.4, If the plant consumes 5 kg of fuel per sec, find the power
generating capacity of the plant, ' '

4. EXpIain how reheater increases the output of the stream turbine power plant along with
- heat sketch. Draw the layout and show the cycle in T-S diagram.

8]

18]

- [10]
[8]

" [6]
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Group A
: v "~ (Electrical Part}
1. a) Whatis water hammer effect and surge tank? : T e [4]

'b) Explain the basic principle of pump storage hydro po?ver with a suitable example. (4]

2. a) Derive transfer function for speed response for load change in turbine generator set in -
the absence of governor. Also explain how isochronous governor can be incorporated
together with turbine and generator with block diagram. S {1

_ b) Derive the transfer function of a water turbine and explain the response against unit .
. stopchangein gate opening. o : : e - 16l
. 3. What is the role of excitation system? Derive transfer function of an excitation system |
g + with stabilizing transformer. ‘ _ R :
. 4. a) Two generating units each rated as 250 MW and 500 MW have speed drop regulation
Sl of 20% and 10% respectively based on their rating., They are operated in parallel and
each is half loaded at a common frequency of 50 HZ. If the load is increased by 60
MW, Calculate the- new frequency at which operates all load shared by each
generator. o ' o : B [8].

. 6]

b)  Explain the function of various parts of a power transformer with a neat sketch. [61 -

Group B
{(Mechanical Part)

"1. Why do we néed*cobling system in diesel power plant;.7 Explaiﬁ different types of cooling
system used in diesel power plant. Lo >

)

2. In a tést for four cylinders, four stroke diesel engine has a diameter of 120 mm,
stroke = 140 mm, speed of engine = 2000 rpm, fuel consumption rate 15 kg/hour;
calorific ‘value of fuel = 42 MJ/kg. Difference in tension on either side of brake
pulley = 40 kgf, brake circumference = 3.0m. If the mechanical efficiency is 80% then
determine: ‘ ' S 18

i) Indicated horse power

ii) Brake thermal efficiency

iii) Indicated mean effective pressure

iv) Brake specification fuel consumption



. 3.Inan open cycle regenerative gas turbine plant, the air enters'thelbbihﬁré.éSO.r at 1 bar and
: Th

isentropie efficiencies of compressor-and turbine are 0.84. and 0.85 respectively. The
Tegenerator effectiveness is 60%, etermine (a) Thermal efficiency (b) Air rate {c} Work
ratio [Take Cp = 1005 JkgKandy=1.4)

|
f - 4. List the commonmethgd‘sj used for performance of a steam turbine power plant. Sketch
,’ - layout for a regenerative scheme with an open feed water heater, Explain its working with
’ ' corresponding processes on T-S diagram. 3 U

!

|

king with processes on T-S diagram.

ckkk

¢ temperature at the end of combustion chamber is $16°C. The '

. pla,n‘t-‘in which waste heat of gas turbine outlet is

o

t8]

[s]
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Gmu_b A
{Electrical Part)

" Explain the operation of pump storage plant w1th neat diagram. For hydro dominated

integrated system like Nepal is it economical? Justify your answer.

4 . . . ‘ -T
a) Derive the Transfer Function of a hydraulic turbine given by Mj‘i‘ = = Tws ; where
, - AG 1+0.5Tys

the given symbol has usual meaning. Also state its special characteristics.

~“’b) Two generating units have following ratings and dicop

 Uniti: 600MVA Ry =6%

 Unity: 500MVA Ry=4%

~ The units are operating in parailel sharing a load of 900 MW at the normal frequency
of 60Hz. Unit 1 supplies 500 MW and unit 2 supplies 400MW. If the load is increased

by 9OMW calculate the steady state frequency deviation and new generation on each

unit.

Draw schematic diagram of excitation system also include stabilizing transformer for

improving dynamic response and determine block diagram of the excitation system by
modeling each components. - : -

Explain reactors used in generating stations and substations with diagram. Also discuss
their merits and demerits along with field of application. ‘

Gmu;i B
( Mechanical part)

What are the different methods used for cooling diesel engines? Explain the function of
cooling tower. : : - :

A diesel engine power plant operated by a two stroke diesel engine was motored when

the meter reading was 4.5kW. Then the test on the engine was carried out for one hour -

run and the following observations were recorded: (i) Brake torque = 250 Nm;
(ii) Speed = 1500rpm; (iii) Fuel consumed = Skg/hr and (iv) Calorific value of
fuel = 40MJ/kg. Determine: ‘

i) Mechanical efficiency

ii) - Indicated thermal efficiency

iii) Brake thermal efficiency ~

iv) Indicated specific fuel consumption and

v) Brake specific fuel consumption

8]

8]

(6]

[10]



LA

turbine is used to heat feed water for the boiler of a steam power plant. According tg
" concept draw a complete circuit of a combined power plant showing "Heating feed

List the common method used for the performancé improvement of the steam turbine
power plant. Explain how reheating increases efficiency of the plant. . (8]

On a reheat cycle, steam leaves the boiler and enters the turbine at 4 MPa, 400°C. After
cxpansion in the turbine to 400 kPa, the steam js reheated to 400°C and then expanded in
the low-pressure turbine to 10 kPa. Determine the cycle: efficiency. [Refer the-attached
table for the properties of steam], A , e [10]

In a combined gas and steam turbine power plant, exhaust gases of regenerative gas

with exhaust gases", What are the reasons that inspire you to construct a combined yele'

power plant? ‘ : B [6]

kokok
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v Attempt All questions. ,
v The figures in the margin indicate Full Marks.
v Necessary tables are attached herewith.
v Assume suitable data if necessary.
v Use separate answer book for each group.
Group A |
‘ (Electrical Part)
1. a) Describe the operation of pump storage hydro power plant. Is this type of plant
suitable for Nepal Power system? Justify by your answer.
b) Describe how communication between two electric sub-stations can be made with
Power Line Carrier Communication system. ' : :
" ¢) What do you mean by water hammer in context of hydro power plant?
2. a) In figure below shown a turbine-generator coupled systemt with speed gcjvemor.
~ Excluding the action of governor, derive the transfer function relating: the speed
deviation (Aw) as the function of change in load, considering only inertia and load
damping. .
Valve Governod
water
Ganer«am: A
S /i i
Pe
Pm ’ Load
b) What do you mean by Isochronous Governor? What will be problem if two
hydropower plants with isochronous governor are operated in parallel in to supply a
coramon load? o
3. a) Two generators of 250 MW and 500 MW capacities resp_ecﬁvely are operating in

17 TRIBHUVAN UNIVERSITY .
INSTITUTE OF EN GINEERING |

¢ | BE

3971 Chaiira { Year { Part

Candidates are required to give their answers in their own words as far as practicable.

parallet and connected to a cOmMINOn bus. When each generator is half loaded, they
operate at a common frequency of 50 Hz. Their droops characteristics are 4% and 2%
respectively based on their respective capacities. When the system load is increased,

the frequency decreases 4o 49.5 Hz, Calculate the increase in system load and toad

shared by each generator.

4]

Bl

El

16]

4



b) In figure below a bus-bar reactor scheme with four generatofs. If a 3 phase to ground
fault occurs on the outgoing feeder, calculate the fault current (in kA) supplied by
each generator and fault MVA required for the circuit breaker (CB) on the feeder.

T e e

Ckedok

Rating of generators are given as follow: 5]
G1/G2: 50MVA, 1 eV, Xg”=0.2 pu
G3/G4: LOOMVA, 11kV, Xg;" = 0.1 pu
PO ' TN | f/é,‘:\_ N
: B3 (G4
G1) (G2) &)
30.2pu EG.:’Z pu 201 pu 3 ‘Q-i‘p“
CRB Reactor (X))
: = 0.2 chims
Feeders
: . ~.» Bussbar reactor
4. a) Desctibe static excitation system with necessary diagrams, . ; _ ‘ [5]
b) Derive the transfer function of excitation system with stabi‘li:zing:transformer. o [5]
Group B
(Mechanical Part)
1. Sketch the layout diagram of diesel power plant. Explain it in brief. » [4-+4] |
2. Ad-cylinder, 4-stroke cycle engine having cylin.der diameter 100 mm and stroke 120 mm
was tested at 1600 rpm and the following readings were obtained. Fuel consumption =
- 0.27 liter/minute, Specific gravity of fuel = 0.74,BP=314 kW, Mechanical efficiency =
80%, Calorific value of fuel = 44000 ki/kg. Determine; ' I8
i) bsfe : : S :
i) imep. and
i) Brake thermal efficiency | '
3. List the common methods used for the performance improvement of the gas turbine
power plants. Explain how re-heater increases network output of the plant. 8]
4. A gas turbine plant of 800 KW capacity takes the air at 100 KPa and 288 K with a mass
flow rate of 6 kg/s. The pressure ratio of the cycle is 6 and the maximum temperature is
- limited to 900 K. A regenerator of 80% effectiveness is added in the plant to increase the
overall efficiency. Assuming the isentropic efficiency of the compressor and turbine as
85%, determine the plant thermal efficiency and the net power developed. Take
Cp=1.005 KI/KgK and y = 1.4, SR [10]
5. Draw the basic component of a gas and steam turbine combined cycle, Explain how the ,
waste heat is utilized in this cycle, : : : [6]
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AN

Explain the water hammer effect in penstock pipe and advantages of surge tank of
hydropower plant. ' _ (8]
Explain with neat diagram, the P-F loop and Q-V loop in hydro generating system‘._ , (81

—t

“What do you mean by :sochronous governor? Explain with schematic diagram. 8
Vhat | I g -

. What'is excitation syster? Explain the brush excitation system with neat diagram. (8]

~outgoing feeder, caloulate the fault current (in kA) supplied by each generator and fault
: MVA required for the circuit breaker (CB) on the feeder. Rating of generators are given .
1 asfollow: o _ ‘ , (8]
© G1:30MVA, 11kV, Xgl”=0.1pu
G2: 50MVA, 11kV, Xg2” = 0.1pu

_ Figure below shows a bus-bar reactor scheme. If a 3 phase t0 ground fault occurs on the

TN
gAY

eactor (X}
Q2ohm .

Fig4 Bms~bar éfc‘eé’c‘t@rf_ o
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Group B
(Mechanical Part)

Attempt AUl questions. e
The figures in the margin indicate F ull Marks.
Necessary tables are attached herewish. SR e

Explain the fuel supply sysfem of a diesel power planyswith a sketeh, o [6]
What methods are there to reduce;noise{éiﬂd v;ht‘atibhs of diesel engine of diesel power plant?
‘Describe the cooling system of diese] power plant, , : {101

List the common methods used for the performance improvement of the gas turbine power
plants. Explain how regeneration increases efficiency of the plant. : 8]

A steam power plant running on Rankine cycle has steam entering HP turbine at 20 MPa, 500°C

“and Teaving LP turbifie at 89.6 % dryness. Considering condenser pressure of 0:005 ¥pa and-

reheating occurring upto the temperature of 500°C determine:
a) the pressure at which steam leaves HP turbine

b) the thermal efficiency. [Refor the attached table for the properties >of steam] {12}
‘List the common methods employed to utilize waste heat in combined power plants,” ‘ ]
' ‘ v | 3 e ke

i
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Explain with neat diagram, how the delivery of the water to turbine is controlled in hydro

generating station. : : P

a) The figure below shows a turbine-generator coupled system with speed governor.
Explain the transient responses of electrical power output (Pe), mechanical power
input (Pr) and speed due to sudden increase in electrical load by an amount of APy..

‘Genergior

b) Describe the excitation system of a synchronous generator with stabilizing
transformer. : '

Two generators of 250 MW and 500 MW capacities respectively are operating in parallel
and connected to a common bus. When Each generator is half loaded, they operates at a
common frequency of 50 Hz. Their droops characteristics are 4% and 2% respectively
based on their respective capacities. When the system load is increased, the frequency
decreases to 49.5 Hz. Calculate the increase in system load and load shared by each

generator.

Explain different reactor schemes used in generating station and substations.

(8]

[10]

(6]

(8]

(8]
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- Group B
(Mechanical Part)
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1. Sketch. the main components of a diesel power plant. Write down the functicn of starag air
supply system. o RN '
2. A two stroke diesel engine was motored when the meter reading was 1.5 kW. Then the test.on
the engine was carried out for one hour and the foliowing observations were recorded: Brake
torque = 120 Nmy; Speed = 600.rpm; Fuel used = 2.5 kg, calorific value of fuel = 40.3 MJ/kg;
Determine: .. -~ ‘ ; : '
(a) Brake power,
(b) Indicated power,
(¢) Mechanical efficiency and
~ (d) Indicated thermal efficiency. ‘ ,
3. Air enters.the compressor at. 100.kPa, 300 K and.is:compressed.to. 1000 kPa. The temperature at
the inlet to the first turbine stage is 1400 K. The expansion-takes place isentropically: in two

6.5 =100 kifkg K and y:= 1.4,

4. List\ﬂi& ‘common: methods used for the: performarnice. improvement of the steam ‘turbine power
- plants. Explain how reheating inoreases efficiency of the plant. ‘ T

ctiveness of 90%: is ialso-dncorporated; inither cyele. Determine :the -thermal

~on T-g diagram, -

sk

[10] .

ithreheat to 1400 K between:the stages at a-constant pressure of 300 kPa. A regenerator .
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- Group A
(Electrical Part)

1. What do you mean by steady state operation of turbine (with governor) ,génerator
coupled system. Describe the transient response of such system with sudden increase in
*: generator load. e R 18]

2. @) Fig.2 shows the block diagram of water turbine driving an electric generator without speed

" govemor. Explain how the inertia and load damping constant can control the speed of the
“system against small change in load. Derive the transfer function showing the effect of
“inertia and load damping constant. e R

Fig.2

b) Two generating units of S00MW and 250 MW capacities respectively are operating in
parallel and supplying power to a common load. When each generator is half loaded, they
operate at a common frequency of 50 Hz. If the droop regulation of S00MW generating set
is 5% based on its rating, what must be the droop regulation of 250 MW generating unit
based on its own rating show that they share the change in load according to their

capacities. o : ’ = 5 8]

3. Describe the excitation system of a synchronous generator with stabilizing transformer.

" Derive mathematical model of the system in term of transfer function of each component
of the system. ‘ , [8]

s 4. Describe how a SCADA systenﬁ can be implgmented in a power system. | [8]

#ock

7




Group B
' (Mechanical part)

5. Write _donn the functions of lubricating oil in diesel engine. Sketch lubricating system of a
diesel power plant and explain its working. ' ' EY [8]

engine was carried out for one hour and the following observations were recorded: Brake torque
=150 Nm; Speed = 900 rpm; Fuel used = 3 kg; calorific value of fue] = 40 Ml/kg; Determine:

@ Bakopower, % ® i R

) Indicated power,
{0 f}.,}Méchanical efficiency and
() Indicated thermal efficiency. -

List the common methods used for the ' performance imptovement of the gas turbine power
“plant Explain’fhow,;‘ihter-‘cqc)l,ing increases efficiency of the plant. A T

 cycle, steam leaves the boiler and enters the turbine at 4 MPa, 400°C. After
400 kPa, some of the steam js extracted from the turbine to heat the feedwater in an
ater heater, The pressure in the feedwater heater is 400 kPa, and the water leaving it
liquid at 400.kPa, * Steam not extracted expands to 10 kPa. Determine the cycle
ble fq}%‘i:tke,»properzies;afsteam]‘ SRR

e ";‘I_foycdvto utiflvi\-ze.waste.héatvin;gombingdpo‘wer»plants. g [4

Sk o

!/__ e
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Group A
(Electrical part)

ot

Explain the operation of pump storage fype h}?dro power plant with a néat diagram. Is this
type of power plant feasible to install in Nepal's power system in the current scenario?

Support your answer with appropriate reasons. o [8]; : '
2. What do you mean by isochronous governor and explain its operation? Why it is not o
suitable for multiple number of generating units operating in parallel. Derive the
mathematical model of governor with speed droop characteristics. (8]

3. Two generators of 250 MW and 500 MW capacities respectively are operating in parallel

. and supplying power to 2 common load. When each generator is fully loaded, they
-operate at -a common frequency of 49 Hz. Their droop characteristics are 2% and 4% .
‘respectively based on their respective ratings. When the system load is decreased, the
frequency increases to 50Hz. calculate the decrease in system load shared by each

generator. ' [81

4. What is excitation system? Explain the various types of excitation system employed in
power plant on the basis of their performance with suitable connection diagram. 18]

5. Figure below shows the single line diagram of parallel operated generators. Thelr ratings S
are: : : i [8]

Gy: capacity = 50 MW, 11kV, X, = 0.16 pu based on its rating

G,: capacity = SOMW, 1 1kV, X, = 0.16 pu based on its rating

X1 =2 ohms
, , Ny |
L Jie 3 Feeder

~ Calculate the fault current in the feeder during 3 phases to ground fault on the feeder.
Calculate the value of inductance (in mH) of the reactor to be connected in series with
X so that the fault current decreases by 40%.

FEE - L
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5 Group B ,
(Mechanical part) |
; |
! 6. Why cooling system is necessary in a diesel engine? Explain different cooling system used in -

diesel engine power planit with nea sketches. , o o [8]

{ 7. In a test for four-cy!inders,ﬁ four-stroke engine has a diameter of 120 mm, stroke = 150 mm,

| . speed of engine = 1800 rpm, fuel consumption of 0.25 kg/min, calorific value of fuel is 44000

: kJ/kg. Difference ini tension on either side of brake pulley'= 40 kg, Brake circimference is 300

cm. If the mechanical efficiency is 85 %. Determine S ‘ o

~ (a) Brake-thermal efficiency, L

| - (b) Indicated thermal efficiency,

’ - (€) Indicated mean effective pressure and L o ' o

; (d} Brake specific fuel consumption, , L 8]

8 A regenerative gas turbine with intercooling and reheat

I _compressor at 100 kPa, 300 K with a mass flow rate of 5,807 kg/s. The pressure ratio across'the
- two-stage compressor is 10, The pressure ratio across the two-stage turbine is also 10, The .
" intercooler and reheater each operate at 300 kPa. At the inlets to the turbine stages, the

- o ;.tgmparaturc‘js.,l400.;,&,‘The::.tgmppx:gtumatvft,,e:i‘n‘letfm;tsh_e«sx:;;gn qqmpressqr.sgageris\‘3'(5)0",‘.,Th‘e‘ |

|t isentropic efficiency:of achcompressor;and turbine stage i 80%. eiregeneratoreffectiveness
' is80%Determine: R ey L e R
. (a) the thermal efficiency, B | L e

‘ (b)«t?he?backworkra_tio, N B e s _
. (o) thenet power developed, in kW, Take cp =1.005 klkgKandy=14, Ry iV

9, ‘:,List\.the;commo‘n‘.rriiiethodswusedc;fbi ,,the'pyer?fbrmancze;':-imprwémem'Lof;the.':steam-xturbirﬂé:potvéra U
= .rplants: Explain h‘ow:regeneratibn’inemasesbfficiencyeﬁ‘f-the.plant.' B ) :
. 10. Sketch the basic components of a cormbine power plant. Also sketch the corresponding processes .
- on T-s diagram, R : SRR, | N

|

- i




INSTITUTE OF ENGINEERING | Level

TRIBHUVAN UNIVERSITY (Exam. degular

| BE
;

Examination Control Division | Programme | BEL Pass Marks | 32

SN NN

3)

b)

a)

b)

©)

b)

b)

2080 Bhadra { Year/ Part Vit _Tlme_’ 1 3 hrs

T Full Marks [0

* Subjec: - Usliztion of Eletscal Encrgy (B 70) o

Candidates sre required to give {heir answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks

Assume suitable data if necessary.

Explain about the electric power supply system structure in industries with neat and

clean system configuration diagram. Discuss the possibilities of industrialization in
Nepal for the development as per present scenario.

A 5.5kW, 220V, and 1-¢ resistance oven is to have nichrome wire heating elements.
If the wire temperature is 10 be 1100° C and that of the charges 500° C. Estimate the
diameter and length of the wire. The resistivity of the nichrome alloy is 42.5pQ-m.
Assume the radiating efficiency and the emissivity of the element as 1.0 and 0.9
respectively.

Differentiate between group drive and multimotor drive. Discuss the merits and
demerits.

What is meant by four quadrant operation in D.C. motor control? Explain how this

* concept enables a D.C. motor o operate in both motoring and braking modes.

A 220V, DC shunt motor having an efficiency of 85% drives a hoist having an
efficiency of 80%. Calculate the current drawn from the supply to raise a load of 400
kg 2t 2.5 m/s. What resistance must be added in the armature circuit in order to lower
the load at 2.5 m/s using rheostatic braking, assuming that the efficiency of the motor
and the load will remain the same?

A 200V, 875-rpm, 150A separately excited de motor has an armature resistance of
0.06Q. It is fed from a single phase fully-controlled rectifier with an AC source
voltage of 220V, 50Hz. Assuming continuous conduction, calculate:

i) Firing angle for rated motor torque and 750rpm.
i) Firing angle for rated motor torque and (-500)rpm.
iif) Motor speed for o = 160° and rated torque.

Explain Ward-Leonard System of speed control with diagram. Also state the
advantages and disadvantages of this method.

Compare and contrast D.C. and A.C. electric traction systems. Discuss the advantages
and disadvantages of each system ‘0 terms of efficiency, control and compatibility
with different application.

An electric train weighing 400 tonnes runs a 1% up-gradient with the following
speed-time curve:

i) Uniform acceleration of 1.6 kmphps for 35 seconds

ii) Constant speed for 45 seconds

iii) Coasting for 30 seconds

iv) Braking at 2.4 kmphps

Calculate the specific energy copsumption if the tractive resistance is S0N/tonne,
rotational inertia effect 10%, and overall efficiency of transmission and motor 75%.

Discuss the benefits of demand response programme for both consumers and utility
companies, highlighting how they can help avoid blackouts and reduce electricity
costs.

[4+4]

(8]
(4]

[4]

(8]

[8]

8]

8]



i) Determine the annual charge of en°rgy

- ii) Power factor i improving apparatus is installed to 1mprove the PF to O 95 laggmo

- Determine the KVAr required and annual new charge of - energy if PF oarrectmg

apparatus cost to Rs 1200 per KVAr, annual mterest and dcprecation charge are 10%
of capﬂal cost.
' ek

b) The Ioad on a certain mstallatlon may. be considered constant at 1200 K’VA 075
. lagging power factor for 3000 hr per annun. The tariff is 1300 per KVA maximum
~ demand plus 80 paisa per KWh. Determme '

(8]
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a) What are the benefits of electrical energy in comparison with other sources of energy?
Describe the Flectrical power utilization of Nepal with respect t0 various consumer

and voltage level. (8]
b) The following data relate to a 3-phase electric arc Furnace:

Current drawn = 4000 A

Are Voltage =60V

Resistance of transformer referred to Secondary = 0.0025 ©

Reactance of transformer referred to Secondary = 0.0050 Q

i) Calculate the power factor and kW drawn from the supply.

i) If the overall efficiency of the furnace is 70%, find the time required to melt 2.5

tonnes of Steel if

Latent heat of Steel = 37.2kJ/kg,

Specific heat of Steel = 0.5 kI/Kg-K,

Melting Point of Steel = 1370°C

Initial temperature of Steel = 15°C ‘ [8]

a) Differentiate between [4+4]

i) Group drive and individual drive.
ii) Constant torque drive and constant power drive.

b) A motoris used to drive a hoist. Motor characteristics are given by (8]

Quadrants I, IL and IV: T = 200-0.2N, N-m
Quadrants I landIV:T= -200-0.2N, N-m

Where N is the speed in rpm. When hoist is loaded, the net load torque T1 = 100, N-m
and when it is unloaded, net load torque T1 = -80, N-m. Obtain the equilibrium speeds
for operation in all the four quadrants.

a) Derive an expression for motor speed in terms of supply voltage, firing angle and
motor constants of a single-phase fully controlled. Separately excited dc motor. Draw
waveform of supply voltage, armature voltage and current at a fixed speed under
continuous conduction. : :

b) A 400V, star connected, 3-phase, 6 pole, 50 Hz induction motor with parameters
referred to the stator are given below: 11 = r'=1 Q and x1'=le = 20). This motor is to
be braked by plugging from initial full load speed of 950 rpm. Stator to rotor turn
ratio is 2:3. Find:

i) Calculate the initial braking current and torque as the ratio of their full load
values.

ii) What resistance must be inserted in the rotor circuit to reduce the maximum
braking current fo 1.5 times full 16ad current? What will be the initial braking
torque now? . _

(8]

[4+4]




| 4._‘ a)

b)

Explain the importance of the Electric Traction in Nepal. Discuss about the Self-

contained vehicles and explain its transmission systems,

An electric train has quadrilateral speed-time curve as follows: ‘

i) Uniform acceleration from rest at 2 kmphps for 10 seconds.

i) Coasting for 50 seconds,

iii) Braking period of 15 seconds. S ,

The train is moving a_,uniform down gradient of 1% tracti’yé. resistance 40 newtons per
tonne, rotational inertia effect 10% of dead weight, duration of stop 15 seconds and
overall efficiency of transmission gear and motor as 75%. Caleulate its SChedule:

- speed and specific energy consumption of run. -

Why different consumer class have different tariff structure? o

- What is the importance of Demand Side Management in Nepalese power system? -

-~ Impreving device to cover all additional cost.

Sk

An industry consumes 50000 units of electricity in a year at average power factor of
0.7 lag. The recorded max, demand is 400 kVA. The tariff is Rs. 120/kVA plus Rs..
~5.50 per kWhr. Calculate the annual cost of supply and find out annual saving in cost
by installing power factor improving device costing Rs. 1000 per kVAR which raises

the power factor from 0.7 to 0.9 lagging. Allow 10% per year on the cost of the

8]
8]

[4]
[4]

8]
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a) Explain the present area's of utilization of electrical energy in the context of Nepal.
How consumption of electrical energy in these area’s can be increased or improved for
the development of our country?

b) A 40kW, 3-phase, 400 V resistance oven is to employ nickel-chrome strip 0.0025 cm
thick for the three phase star connected heating elements. If the wire temperature is to
be 1, 100°c and that of charge is to be 700°c, estimate a suitable width for the strip.
Assume radiating efficiency as 0.6 and emissivity as 0.9. The specific resistance of

the nichrome-alloy is 1.03% 10° Q-m.

a) For the selection of various types of motor, what are the classes duties to be
performed by the motor o1 the basis of load variations? List out some examples of the
driver/machine applicable to various classes of duties. '

b) A220V, 20 kW dc¢ shut motor running at its rated speed of 1200 rpm is to be braked
by reverse current braking, The armature resistance is 0.1 Q and the rated efficiency
of the motor is 88%. Calculate:

i) The resistance to be connected in series with the armature to limit the initial
braking current to twice the rated current.
if) The initial braking torque.
iii) The torque when motor falls to 400 rpm.
a) Draw the torque speed-characteristics of induction motor with constant V/£ control for
speed variation from very Jow up to the base speed. Describe an open loop control
scheme for induction motor with constant V/f control.

b) A 3 phase fully controlled Thyristor Bridge with 400 V, 3 phase, 50 Hz supply is
feeding a separately excited DC motor, Armature resistance is 0.2 , armature rated
current is 100 A and back emf constant is 0.25 V/rpm. Determine no-load speed if
no-load armature current is 5 A and firing angle is 45°. Also determine firing angle to
obtain a speed of 1500 rpm at rated current. :

a) What are the advantages of electric traction system? Explain about the traction system
fed from separate distribution line.

b) A train is required to run between two stations 2 Km apart at an average speed of

40 km/hr. The run is to be made to a simplified quadrilateral speed time curve.
If the maximum speed is 10 be limited to 60 km/hr, acceleration to 2 km/hr/sec,
Coasting retardation to 0.15 km/hi/sec and braking reterdation to 3 km/hr/sec.
Determine the duration of acceleration, coasting and braking periods.

a) Define Tariff. Explain different types of tariff used in Industry billing by Nepal
Electricity Authority.

b) Explain demand side management techniques used for controlling peak demand.

c) A340kW,50Hz, 3- phase star connected induction motor has full load efficiency of
85% and p.f of 0.8 lagging. Tt is desired to improve the power factor to 0.96 lagging
by using bank of three capacitors. Calculate:

i) The kVAR rating of the capacitor bank.
ii) The capacitance of each limbs of the condenser bank connected in delta.
iii) The capacitance of each capacitor, if each one of the limb of the delta-connected

condenser bank is formed by using 6 similar 3300 V capacitors.
ek

[8]

(8]

[8]

(8]

(8]

8]

[4+4]

(8]

[143]
4]

(8]
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Elaborate the role of electrical energy in the sustainable development of the country.
Desctibe on the basis of the utilization of the electrical energy.

With example, write about the characteristics of heating element? A 25 kW, 240 V,
50 Hz, single phase resistance heater is to have nichrome wiré as a heating element. If
the wire temperature is to be 1400°C and that of the charge is 500°C. Estimate the
diameter and length of the wire. The resistivity of nichrome is 42.5 pQ-m. Assume
the radiating efficiency and the emissivity of the element as 0.9 and 0.85 respectively.

Explain the block diagram of an electric drive. Why describe motors and shunt motors
are started on load and no-load respectively.

A horizontal conveyer belt moving at uniform speed of 2.2 m/s transport material at

 the rate of 200 tones/hour. Belt is 100 m long and driven by a motor at 1500 rpm.

i) Determine load inertia referred to motor shaft. A
i) Calculate torque that motor should develop to accelerate the belt from standstill to
fill speed in 8 second. Moment of inertia of motor is 0.1 kg-m". '

What is Slip Power Recovery Scheme? Describe in detail about Slip Power Recovery
Scheme using Static Kramer drive. Can supersynchronous speed be achieved through
it? Explain.

A single phase, 220 V, 50 Hz supply feeds a separately excited de motor through two
single phase semi-converters, one for the field and another for armature. The firing
angle for the field semi- converter is zero. The field resistance is 250 € and armature.

resistance is 0.2 Q. The load torque is 50 N-m at 1000 rpm. The voltage constant is
0.8 V/A-rad/s and the torque constant is 0.8 N/AZ Assuming the armature and field

currents to be continuous and neglecting losses, Determine:

i) Field current.

ii) Firing angle of the converter in the armature circuit.

iii) Power factor of the converter of armature.

What do you mean by clectric traction? Discuss compare various arrangement of
current collection used in electric traction.

An electric train is to have acceleration and breaking retardation of 0.8 km/h/s and 3.2
km/h/s respectively. If the ratio of maximum to average speed is 1.3 and time for
stops 26 seconds, find the schedule speed for a run of 1.5 km. Assume simplified
trapezoidal speed- time curve. '

What are the factors affecting to determine the tariff? Explain about the two-part and
time of day tariff.

Write some effective techniques implemented by Nepal Government for Demand Side
Management.

norgy (BE70)

(8]

[3+5]

(8]

{4+4]

(8]

(8]

(8]

8]
[2+2)

[4]
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¢) A consumer requires on induction motor of 35 kW. He is offered two motors of the
following specifications.
Motor A: Efficiency = 85%; power factor 0.9
Motor B: Efficiency = 90%; power factor 0.8
The consumer is being charged on a two-part tariff of Rs. 250 per kVA of the
maximum demand plus Rs. 8 per unit. The power factor of the motor B is to be raised
to 0.85 by installing condensers. The motor costs Rs. 1500 less than motor A.
The cost of condenser is Rs. 400 per kVAR. Determine which motor is more
economical. Assume rate of interest and depreciation as 10% and working hours of

motors as 3000 hours in a year. . - [8
&k
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What do you mean by electrical energy? Explain the different class of electrical
consumers and their demand.

A laminated wooden board 30 cm x 25 cm thick is to be heated from 20°C to 170°C in
10 min by dielectric heating using 30 MHz supply source. Specific heat of wood is 0.35
calorie per gram per °C and density 0.55 gmv/ce, relative permittivity = 5, pf = 0.05.
Determine the voltage across the work piece and current during heating. Assume loss of
energy by conduction, convection and radiation is 15%.

What are the requirements of good heating elements? Explain.

What are the different classes of motor duty? Explain with waveform and area of
applications.

A drive has following parameters.

=10 kg-m?; T = 100-0.1N, N-m, Passive load torque T1 = 0.05N, N-m, where N is the
speed in rpm. \
Initially the drive is operating in steady-state. Now it is to be reversed. For this motor
characteristic is changed to T = -100 = 0.1N, N-m. Calculate the time of reversal.

Discuss the four quadrant operation of a hoisting mechanism assuming constant load
torque.

A DC chopper fed from 400V supply runs a separately excited motor. The armature
resistance Ra = 0.1 Q. The motor voltage constant is 4 Vsec/radian, the average armature
current la = 150 A. the armature current is continuous and has mnegligible ripple.
Determine

a) The input power
b) The motor speed and
c) The developed torque for a duty cycle of 60%

Neglect the losses in chopper
If the duty cycle of chopper varies between 10% and 90%, find maximum and minimum

speed.
Justify the statements

a) Power drawn from supply mains varies as the square root of the load torque in case of
dc series motors.
b) Shunt motot is not suitable for traction purposes.

(8]

[5]
(31

[3]

(8]

(8]

(8]



9. The schedule speed with a 200 tone train on an electric railway with stations 777 metres
apart is 27.2 km per hour and the maximum speed is 20 percent higher than the average
running speed. The braking rate is 3.22 km p-h.p.s. and the duration of stop is 20 seconds.
Find the acceleration required. Assume a simplified speed-time curve with free rurning at
the maximum speed. - [8]

10. What are the causes and disadvantages of low power factor? Mention the methods of
power factor enhancement, ' : [8]

11. A factory works for 16 hours a day for 300 days in a year. The following two systems of _
tariff are available: '

¢ High voltage supply at Rs. 1 per unit plus Rs. 50 per month per kVA of maximum
demand.
* Low voltage supply at Rs. 60 per month per kVA of maximum demand plus
Rs. 1.1 per unit, } ’
The factory has an average load of 250 kW at 0.8 power factor and a maximum demand
of 300 kW at the same power factor. The high voltage equipment costs Rs. 500 per kVA
and losses can be taken as 5% Interest and depreciation charges are 12%. Calculate the
difference in the annual cost between the two systems. ) [8]

EE TS
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a) Explain the common uses of electrical energy on bas1s of consumers and their
demand. :
b) A single phasc electric furnace rated at ZOkW and 220V is to be dﬂsxgned ur,mg

Nichrome wire as resistance element. Determine its length and diameter if the wire
temperature is not fo exceed 1170°C and the temperature of the charge is to be 500°C.

-Take k=0.57, e=0.95 and p = 10pQ-cm.
a)* Describe the open loop control and close loop control of electric drive.

b) A horizontal conveyer belt moving at uniform velocrcy of im/s, transports load of
500kg .and the belt is driven by motor of inertia of 0. 8kg-m” at 1000 rpm.

(i) Determine equivalent rotational inertia at the motor shaft
(if) Calculate the equivalent torque at the motor shaft to stop the belt at a uniform rate
n IOS
c) What do you understand by constant torque drive and constant power drive? lee
typical example for each. :

a) A single phase 220V, 50Hz supply feeds a separately excited dc motor ‘through two

single phase semiconverters, one for field and another for armature. The firing angle
'of the field semiconverter is zero, the field resistance is 250Q and armature resistance
is 0.2Q. The load torque is 150N-m at 1500 rpm. The voltage constant is 0.8 V/A-

rad/s and torque constant is 0.8 Nm/A, Assummg armature and field current to be -

continuous and neglectmg losses. Determine:

(i) Field current
(i) Firing of the converter in the armature circuit
(iti)Power factor of the converter of the armature circuit.

b) Draw the torque speed-characteristics of an induction motor with constant V/f control
for speed variation from very low up to the base speed. Describe an open loop control
scheme for induction motor with constant V/f control. :

a) A 150 tonne electric train has a rotational inertia of 10%. This train while running

between two stations which are 4km apart has an average speed of 60km/h. The
acceleration and retardation during braking are respcctwely 1.5km/h/s and 2km/h/s.

- The percentage gradient between these two stations is 1.5% and the train move up the
incline. The track resistance is 40N/t. If the combined efficiency of the electric train is
65%, determine (i) Total energy output at the driving axles (ii) Total energy
consumption (iii) specific energy consumption. Assume that journey estimation is
being made in simplified trapezoidal speed time curve.

(8]

[8]
(6] -

[6]

(4]

(8]

ol

(8]



b) What is the tractive effort of a train and what are its fmjlctions?' Derive an expression .

~ for the tractive effort developed by a train unit,

5. 2) What are the different demand side management (DSM) techniques? Write how DSM
benefits utilities as well as consumers? B . '

‘ 'b) A SSORW,_ 50Hz, 3 phasé load has 3 power factor of 0.8 lagging. 1t is desired to
improve the P.F. to 0.95 lagging by using delta connected bank of 2200V capacitors,
Find: o
+ (i) Capacitance of reach of each capacitor L
(ii) kVA rating of capacitor bank and transformer

(iif)ratio of capacitance of 2200V capacitors to the capacitanse of 400V capacitors for

‘the same P.F, improvement.

o

8]

- (8]

- [8]
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a) Elaborate the role of electrical energy in the sustainable dévelopment of the country.
Describe on the basis of the utilization of the electrical energy. (8}

b A houschold water tank having cubical structure has the surface area of 6m? and if
flled to 90% capacity six times daily. The water is heated from 20°C to 65°C. The
Josses per square meter of tank surface is 6.3 W/°C. Find the loading in kW and the

efficiency of the tank. Assume specific heat of water = 4,200 J/kg/°C and 1kWh = :
3.6MJ, 1’ of water = 1000 kg. (8]

2. a) A horizontal belt conveyor moving at a uniform speed of 0.9 m/s transports material
' at 95 tons/hour. Belt is 180 m long and is driven by motor at 1500 rpm.

-(i) Find load inertial to motor shaft,
(ii) Find the torque of motor to accelerate the beit from stand still to fall speed in
6 seconds. Moment of inertia of motor is 0.15 Kg/rnz. i8]

" b) A25HP, 720 V DC shunt motor with a full load speed of 600 rpm is to be braked by
plugging. Estimate the value of resistance which should be placed in series with it to
limit the current to 130 A. what should be the initial value of the electrical breaking
torque and value when speed has fallen t0 half of its full load value? Armature

resistance- 0.1 Q. Full load armature current = 95A. i8]

3. a) The speed of the separately excited dc motor is controlled by a single phase full
controlled bridge rectifier with the field also being controlled by the full converter.
The field current is set 10 maximum possible value. The supply voltage t0 the

armature and field gonverters are 220 V, 50 Hz. the armature resistance and field
resistance are 02 Q and 150 Q respectively. The motor voltage constant,
K = LI(V/A). (rad/s). The armature current corresponding to the load demand is
95 A. Assume that the armature and field currents are continuous and ripple free and
no-load losses are negligible. If the delay angle of the armature converter is ¢ = 45°
and armature current is 25 A. Determine:

(i) The torque developed by the motor

(ii) The speed of the motor and

(iii) The power factor of the drive T [8]
b) How can slip power loss to be recovered by Kramer’s System and Scherbius System? (8}

[y
.

4. a) Explain the requirements of the Ideal Traction System. Explain Self Contained

Vehicle with its various transmission systems. [61
b) Draw speed time curves for urban, sub-urban and main line services. Compare their
characteristics. 4]

c) An electric train is to have acceleration and braking retardation of 0.7 km/h/s and

3.2 km/h/s respectively. If the ratio of maximum to average speed is 1.4 and time for

stops is 25 seconds, find the schedule speed for a run of 1.5km. Assume simplified
trapezoidal speed-time curve. [6]



5. a) What do you mean by electrical tariff? What are different types of electrical tariff
used in our country? Also write why NEA (Nepal Electricity Authority) impose such
tariffs to its consumers? . : '

b) A 340 kW, 50 Hz, 3- phase star connected induction motor has full load efficiency of
- 85%and p.f of 0.8 lagging. It is desired to improve the power factor to 0.96 lagging
by using bank of three capacitors. Calculate:
(i) The kVAR rating of the capacitor bank, -
(if) The capacitance of each limbs of the condenser bank connected in delta.
(iii)The capacitance of each capacitor, if each one of the limb of the delta — connected
condenser bank is formed by using 6 similar 3300 V capacitors. [8]

[8]
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2)

. b)

- intermittent duty. | o
A 220V dc shunt motor takes 22A at rated voltage and runs at 1000 rpm. Its field .

What are the advantages of electrical energy over other forms of energy? Also write
how electrical energy needs to be utilized in order to achieve development in our

country? '
What are the advantages of electric heating? Discuss the methods of temperature
- ol of resistance ovens. ' : '

A motor drives two loads, one has a rotational motion. It is coupled to a motor

through a reduction gear with a=0.1 and efficiency of 92%. The load has moment of

inertia of 10 kgm? and torque of 12N-m. The other load has a translational motion and

consists of thousand kilograms to be lifted up at a uniform speed of 1.5 m/s. Coupling
between this load and motor has an efficiency of 80%. Motor has inertia of 0.2 kgm®
and runs at a constant speed of 1420 rpm. Determine equivalent inertia referred to the
motor shaft and power developed by the motor.

What are the various components of friction torque? Show how the friction torque

components vary with speed with the help of speed-torque graph.

Explain the classes of motor duty with respect to continuous duty, short time duty and

resistance is 100 ohm and armature circuit resistance is 0.1 ohm. Compare the value -
of additional resistance required in the armature circuit to reduce the speed to 800 pm

when :

(i) the load torque is proportional to speed,

(ii) the load torque varies as the square of the speed.

What is slip power recovery scheme? Describe in detail about slip power recovery
schere-using static Scherbius drive and static Kramer drive.

What type of train service correspond to trapezoidal and quadrilateral speed time
curve? : ' '
What are the main requirements of an ideal traction system?

An electric locomotive is .accelerated and retarded at 0.8 kmphs and 3.2 kmphs
respectively. If the ratio of maximum to average speed is 2 and time of stop is 30
seconds. Find scheduled speed for the run of 3 km assuming trapezoidal speed time
curve. S

Why is customer acceptance important in implementation of demand side
management? How can it be achieved? : _

A 3¢ induction motor has pf 0.9 and efficiency of 0.9 at full load, power factor 0.5
and efficiency 0.8 at half full load. At no load the current is 25% of full load current
and power factor 0.1. Capacitors are supplied to make the line power factor 0.8 at half
full load. With those capcitors connected find line power factor at full load and no
load. Also find the cost of electricity use for a month at no load assuming the machine
operates for 80% of time. Tarrif: Rs. 200 of max kVA per month plus 50 paisa per

 kKWh. |

[8]

(8]

[6]
(6]

14

[81

[8]

B5)
[5]

61

[8]

(81



TRIBHUVAN UNIV;ERSITY Exam. : .
INSTITUTE OF ENGINEERING Level - BE - | Full Marks | 80
Examination Control Division | Programme | BEL _| Pass Marks | 32
2075 Chaitra Year/Part |[IV/I Time 3 hrs.

e ——

Subject: - Utilization of Electrical Energy (EE 702)

AN

—

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks,

Assume suitable data if necessary.

. a)

b)

a)
b)

©)

MON

b)

How electrical consumers are classified, discuss about their demand characteristics.
Also state how these classification differs according to countries?

What are the characteristic#of heating element? Explain the design of heating element
in resistance heating.

State the methods of power transfer. Compare flat belt drive and V belt drive.

What are the classes duties to be performed by the motor on the basis of load
variations? Give examples of each. ~ ‘

A 230V, 25kW d.c. shunt motor running at its rated speed of 1500 rpm is to be braked
by reverse current braking. The armature resistance is 0.1 ohm and the rated
efficiency of the motor is 88 percent. Calculate

e resistance to be connected in series with the armature to limit the initial
braking current to twice the rated current, ' '
(ii) the initial braking torque and ‘

(iif)the torque when the s_peed"of the motor falls to 600 rpm.

Explain ward-Leonard 'sys,t'em of speed control with diégram. Azlso s;ate the

advantages and disadvantages of this method.

A star-connected induction motor has the following data:

440V, 50 Hz, 4-pole, 1460 rpm, Rs =2 ohm, R, =2 ohm, X; =X, = 3 ohm

Calculate the starting torque and the starting current of this motor at 50 Hz and 10 Hz
for v/f control. -

What do you mean by electrical traction system? Compare the features of at least
three electrical traction locomotives.

Define average speed, crest speed and schedule speed and discuss the factor affecting
schedule speed of train. '

The schedule speed of an electric train with stations 777m apart is 27.3 km per hour
and the maximum speed is 20% higher than average running speed. The braking rate
is 3.22 kmphps and the duration of stop is 20s. Find the acceleration required. Assume
simplified speed time curve with free running at the maximum speed.

What is importance of Load Management? What are the technique to manage demand
side in an effective way? Explain in detail.

The load on a certain industrial premises is about 1200 kVA @ 0.75 lagging power
factor for 3,000 hours per annum. The Tariff is Rs 1,300 per kVA maximum demand
plus 80 paisa per kWh. Determine annual charge of energy. also if a power factor
improving apparatus is installed to improve the power factor to 0.95 lagging.
Determine the kvar required and the new annual charge of energy if the power factor
improving apparatus costs Rs 1200 per kvar, annual interest and depreciation charges
are 10% of the capital cost.

e R
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a)

b)

a)
b)

©)

b)

How electrical consumers are classified, discuss about their demand characteristics.
Also state how these classification differs according to countries?

What are the characteristiceof heating element? Explain the design of heating element
in resistance heating.

State the methods of power transfer. Compare flat belt drive and V belt drive.

What are the classes duties to be performed by the motor on the basis of load
variations? Give examples of each. :

A 230V, 25kW d.c. shunt motor running at its rated speed of 1500 rpm is to be braked
by reverse current braking. The armature resistance is 0.1 ohm and the rated
efficiency of the motor is 88 percent. Calculate

(i) the resistance to be connected in series with the armature to limit the initial
braking current to twice the rated current, '

(i) the initial braking torque and

(iii)the torque when the speed of the motor falls to 600 rpm.

Explain ward-Leonard system of speed control with diagram. Also state the
advantages and disadvantages of this method.

A star-connected induction motor has the following data:

440V, 50 Hz, 4-pole, 1460 rpm, Rs = 2 ohm, R, =2 ohm, X, =X, =3 ohm

Calculate the starting torque and the starting current of this motor at 50 Hz and 10 Hz
for v/f control.

What do you mean by electrical traction system? Compare the features of at least
three electrical traction locomotives.

Define average speed, crest speed and schedule speed and discuss the factor affecting
schedule speed of train.

The schedule speed of an electric train with stations 777m apart is 27.3 km per hour
and the maximum speed is 20% higher than average running speed. The braking rate
is 3.22 kmphps and the duration of stop is 20s. Find the acceleration required. Assume
simplified speed time curve with free running at the maximum speed.

What is importance of Load Management? What are the technique to manage demand
side in an effective way? Explain in detail.

The load on a certain industrial premises is about 1200 kVA @ 0.75 lagging power
factor for 3,000 hours per annum. The Tariff is Rs 1,300 per kVA maximum demand
plus 80 paisa per kWh. Determine annual charge of energy. also if a power factor
improving apparatus is installed to improve the power factor to 0.95 lagging.
Determine the kvar required and the new annual charge of energy if the power factor
improving apparatus costs Rs 1200 per kvar, annual interest and depreciation charges
are 10% of the capital cost.
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. a)

b)

b)

b)

b)

What are the advantages of electrical energy over other forms of energy? Also discuss
different types of electrical consumer on basis application and end use. [8]

What are the factors which limit the choice of high frequency in induction and
dielectric heating? Calculate KVA and KW drawn from supply, its p.f. and electrical
efficiency with the following data pertaining to an electric arc furnace three phase.
Current drawn = 4500 A, arc voltage = 50 V, resistance of transformer referred to

secondary = 0.002 ohms and reactance of transformer referred to secondary = 0.004
ohms. , [4+4]

Explain 4-quadrant operation of a dc motor with help of loaded and unloaded cage. [8]

A 550 V, 45kW, 600 rpm dc shunt motor has a full load efficiency of 90%. The field
resistance is 200 Q and armature resistance is 0.2 €. Find the speed under each of the
following conditions at which will develop an electromagnetic torque equal to the
related value: _ (8]

i) Regenerative braking with no limiting resistance

ii) Plugging with external limiting resistance of 5.5 Q inserted.

iii) Dynamic braking with external limiting resistance of 2.6 Q inserted. The field
current is maintained constant and armature reaction and brush drop may be
neglected.

A 500 V, 1500 rpm, 100 A separately excited motor is fed from a 350 V, 3-phase
supply through a 3-phase. Semi-controlled bridge converter. Armature resistance is
1.1 ohm. If firing angle is 45° find rms source current, rms thyristor current, and
average thyristor current and power factor at input terminals. Assume constant
armature current and speed of 1200 rpm. . [8]

What do you mean by slip power recovery system? Explain in detail the different
methods of slip power recovery. ' ' (8]

Why tramways are losing ground to other system of traction? And what is the scope
of application of battery drive? [4]
A train runs between two stations 2 KM apart at an avefage speed of 40km/hr. The
run is to be made according to simplified quadrilateral speed-time curve. If the
maximum speed to be limited to 80 km/hr, acceleration to 2 km/hi/s, coasting
retardation to 0.15 km/hr/s and braking retardation 3 km/hr/s. Determine the duration
of acceleration, coasting and branking periods. [8]
Explain how actual speed-time curve for an electric train service can be replaced by a

curve having a simple geometric shape. What type of train services corresponds to
trapezoidal and quadrilateral speed time curves? [2+2]



5. a) What are the importance of demand side management? Explain its objectivés for

b)
c)

effective demand side management.
What is two part tariff? Compare it with power factor tariff.

A 35 kW induction motor has p.f.0.9 and efficiency 0.9 at full load, power factor 0.6
and efficiency 0.7 at half load. At no-load the current is 25% of full-load current and
power factor 0.1. Capacitor are supplied to make the line power factor 0.8 at half full-
load. With these capacitor in the circuit, find the power factor at (i) full load and (ii)
1o load.

ok ok
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a) "Proper utilization of electrical energy can Jead to sustainable development of
country". Justify with reference to present and past scenario of Nepal.

b) According' to energy utility in your area, classify and explain different types of
electrical consumer.

¢) A 25 KkW, 240 V, single phase resistance oven is to have nichrome wire heating -
elements. If the wire temperature is to be 1500°C and that of the charge 450°C,
estimate the diameter and length of the wire. The resistivity of nichrome alloy is
42.5 pQ-cm. Assume radiating efficiency and the emissivity of the element 1.0 and
0.9 respectively. .

a) A motor drives the loads, one through gear and the second through belt. The inertia of

" the motor is 0.3 kg-m?, inertia of gear driven load is 15 ke-m?, gear speed reduction

ratio is 0.1, inertia of belt driven load is 0.6 kg—mz, diameter of driver pulley is 10 cm
and diameter of driven pulley is 30cm. The motor speed is 1440 rpm. Find the
equivalent inertia, referred to motor shaft and torque and power of motor. Torque of
Joads are 100 N-m and 35 N-m. Neglect loss.

b) Explain with necessary diagram the difference between plugging, dynamic breaking
and regenerative braking with d.s shunt motor. ;

a) Explain with help of diagram how the speed of a single phase separately excited de
drive is controlled using a full converter.

b) A 400V 4 pole 50 Hz3 phase star connected induction motor has the following

- parameters: number of stator turns/phase is twice the number of rotor turns/phase.

R; = 0.64 &, X, =119, R = 0.08 Q and X = 0.12 Q). The load torque is

proportional to the square of speed and is 40N-m at 1440 rpm. Tf the motor speed is

© 1300 rpm, find (8) load torque (b) rotor current (c) stator applied voltage. Neglect no
load current. : ' :

a) Whatis electric traction? What are their types? Explain self-contained electric vehicle
with its transmission systems and mechanical systems. ‘ :

b) Discuss and compare various arrangement of current collection used in electric
traction. '

¢) Find the schedule speed of an electric train for a run of 1.5 km if the ratio of its
maximum to average speed is 1.25. It has a braking retardation of 3.6 km/b/s,
acceleration of 1.8 km/l/s and stop time of 21 second. Assume trapezoidal speed/time

curve.

(4]

(4]

(8]

(81
(8]

(81

(8]
(6]

4]

16]



5. a) Explaln about the curent tariff structure of Nepal Electmlty Authority for domestic

load. : [4]
b) What is Demand Side Management (DSM)? Explam about different types of load
priority techniques in DSM. [1+3] -

c) A 600kW, 50Hz, 400V, 3-phase load has power factor of 0.8 lagging. It is desired to
improve the power factor to 0.95 lagging by using a deha—connected bank of 2200V
capacitors. Calculate: [8]

i) Capacitance of each capacitor ’

i1y k'VA rating of capacitor bank and transfomer

iiif) Percentage reduction in the line losses.

RS
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2)

b)
2)

b)

b)

b)

Classify and explain different types of electrical consumers on the basis of voltage
tevel. T e .
What are the factors to be considered for electric heating in building design?

What do you mean by electric drive? Compare between individual, group and
multi-motor drives with applications.

A horizontal conveyer belt moving at uniform speed of 2.2 m/s transports material at
the rate of 200 tones/hour. Belt is 100m long and driven by a motor at 1500 rpm.

“:(i) Determine load inertia referred to motor shaft.
(i) Calculate torque that motor should develop to accelerate the belt from standstill to
- full speed in 8 sec. Moment of Inertia of motor is 0.1 kg-m”.

. Explain Ward-Leonard type variable speed drives enlisting its major benefits and dis
 benefits.. ,

“load torque. It has standstill rotor resistance of 0.1 Q and reactance 0.6 / phase.

A 8-pole 25 Hz 3 phase induction motor is running at 4% slip when delivering full

Calculate the speed of motor if additional resistance of 0.5 Q / phase is used.

What do you mean by electric traction? Draw the speed-time curve for urban, sub-
urban and main line services explaining the following terms: Free run period,
Coasting Period.

A train runs between 2 stations 2 km apart at an average speed of 40 km/hr. The run is
to be made according to simplified quadrilateral speed-time curve. If the maximum

‘speed is to be limited to 60 km/hour, acceleration to 2 km/h/sec, coasting retardation

to 0.15 klri/h/seé and braking retardation. 3 km/h/sec, determine the duration of
acceleration, coasting and braking periods.

What are the causes and disadvantages of low power factor? Briefly describe the
differences between static capacitors and synchronous capacitors used for improving
power factor of a machine. :

The load on an installation is 600 kW, 0.8 lagging which works for 2000 hours per
annuri. The tariff is Rs 80 per kVA plus 20 paisa per kWh. If the power factor is to be
improved to 0.9 lagging by the means of capacitors costing Rs.50 per kVAR, find the
annual saving. Allow 10% per annum for interest and depreciation on capacitors.

kkk



13 = TRIBHUVANUNIVERSITY = | Exam.

INSTITUTE OF ENGINEERING Level ,
Examination Control DlVlSlGﬂ Programme | BEL - “Pass Marks 32
2073 Chaitra - Year/Part |IV/I Tlme | 3hrs.
Subject Ut1hzatlon of Electrxcal Energy (EE?OZ) ) L

AN NN

-y

Candidates are requ1red to give the1r answers in thelr own words as far a' '
Attempt AUl questions. S
The figures in the margin zndzcate Full Marks
' Assume suitable data if necessary. o

a) Discuss the role of electrical energy. in modern society?

: {

b) State the various advantageb of induction heating. Explain with the help of neat sketch

~the workmg of an induction furnace What is its ﬁeld of apphcatxon‘? o
a) Draw and explam the control circuit for a multlmotor drlve ST
b) What factors govern the selection of a motor for-particular application?

¢) A separately excited dc motor with the following parameters: R, =05 Q,
L, = 0.003H, = and K, = 0.8 V/rad/sec, is driving a load of J = 0.0167kg-m?,
B =0.01.N-m/rad/sec with a load torque of 100 N-m. Its armature is connected to a

de supply voltage of 220 V and is given the rated ﬁeld current Find the speed of the ,

motor

.a) 'Explam static. Ward-Leonard control scheme for four. quadrant control of separately

1 excited motor Discuss non’ cuculatmg and cn'culatmg current schemes Mentlon its

e ments over conven‘aonal Ward-Leonard control.

b) A 400 4 4 pole 50 Hz 3-phase.star connected induction motor has the followmg

o ‘parametcrs ‘number  of stator turns/phase is twice the: number of rotor tums/phase e

CRY=0.640,X=1.1Q, Ry =0.8Q, Xy =0.12:Q. The load torque: is proportional to’ -
“square of speed ‘and"is 40"N-,  at.1440. rpm: If the motor-speed is 1300 rpm, find

(i) load torque, (ii) rotor current, (iii) stator applied voltage. Neglect no load current,
a) What are the merits and demerits of d.c. system of track electrification?

b) What types of train service correspond to trapezmdal and quadnlateral speed time
curves?

¢) A train runs an average speed of 50 km/hr between stations situated 2.5 km apart.
o Train accelerates at 2 km/hr and retards at 3 km/hr. Find its maximum speed assuming
snnphﬁed trapezmdal speed time curve. Draw the speed time curve for the run and

" calculate also the distance travelled by it before the brakes applied. -

a) Discuss the benefits of Demand Side Management How does energy efﬁmency differ
from demand side management? ;

b) A factory works for 2 shift (8 hours per Shlﬂ) a day for 285 days in a year. The
following two system of tariff are available. (i) Medium voltage supply at Rs 12 per

unit plus Rs 1300 per month per kVA of maximum demand. (i) Low.voltage supply

at Rs.650 per month per kVA of maximum demand plus Rs.13 per unit. The factory
has an average load of 250 kW at 0.8 power factor and a maximum demand of
300 kW at the same power factor. The high voltage equipment costs Rs. 700 per kVA
and losses can be taken as 5%. Interest and depreciation charges are 10%. Calculate
the difference in the annual cost between the two systeis.

[8]

(8]

6]

[4]
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a)

b)

What do you mean by electrical energy? Explain the different class of electrical -
consumers and their demand.

A low frequency induction furnace operating at 10V in the secondary circuit takes
500kW at 0.5 p.f when the hearth is full. If the secondary voltage be maintained at
10V, estimate the power absorbed and the p.f when the hearth is half full. Assume tk_xe
resistance of the secondary circuit to be thereby halved and the reactance to remain
the same.

A 30 kW, 220V, dc shunt motor with a full load speed of 535 rev/min is to be braked
by plugging. Estimate the value of resistance which should be placed in series with it
to limit the initial braking current to 200A. What would be the initial value of the
electric braking torque and the value when the speed has fallen to half its full load
value? (Given: armature resistance of motor = 0.086 €, Full load armature
current = 150A)

For the selection of various types of motor, what are the classes of duties to be

7 performed by the motor on the basis of load variations? List out some examples of
~ driver/machine applicable to various classes of duties.

- How three phase induction motor has controlled by variable frequency method‘?

~ Explain with necessary mathematical relation and figures.

A separately excited dc motor is fed from a three phase six pulse fully controlled
bridge converter. The motor develops its full load torque at a rated speed of 1800 rpm
taking a current of 60 A from a 400 V supply. Determine the rms value of supply
voltage if the motor runs at its rated conditions for a = 0. What is the range of firing
angles for a speed control of 1800 rpm to 900 rpm. The armature resistance is 0.5
ohm. The supply and thyristors are ideal.

An electric train is to have accleration and braking retardation of 1.2 km/h/s and
3.8km/h/s respectively. If the ratio of maximum to average speed is 1.6 and time for
stop 45 seconds, find the schedule speed from a run of 2.5 km. Assume simplified
trapezoidal speed time curve. «

What is self—contamed electric vehicle? What are transmission system employed in
these types of electric vehicle? Explain. :

What is demand side management? Explain the effective techniques for effective
demand side management.

A"50 Hz HP induction motor has power factor 0.9 and efficiency 90% at full load '

. power factor 0.6 and efficiency 70% at half load. At no-load the current is 25% of the

full-load current and power factor 0.1. Capac1tors are supplied to make the line power
factor 0.8 at half load. With these capacitors in circuit, find the hne power factor at
(1) full-load and (ii) no-load

#k ok
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a)
b)

What are the micro and macro factors hindering possible generation of electricity in
Nepal.
A laminated wooden board 0.3 m long by 0.15 m wide and 0.025 m thick is fo be

heated to 160°C in 10 minutes by dielectric heating employing a frequency of -

30MFz. The wood has a specific heat of 1465 Jkg"C"', a weight of 575 kg m”, a
permittivity of 5 and power factor of 0.05. Determine the power required, voltage

~across the work and the current through it during heating process. (Assume process

b)
©)

+. for speed variation from very low up to the base speed. Describe an open loop control

b)

b)

efficiency between 85 and 90%)

What is an electric drive? Explain the major parts of an electric drives, also state the
advantages and disadvantages of electric drives. ' '
Write the difference between group drive and individual drive. ‘ .
A 200 V, 1000 rpm, 50 A seperately excited dc metor is to be stopped to zero speed
by plugging. Armature resistance is 0.2 ohm. Find (i) additional resistance to be
connected is series with armature to limit braking current to twice the rated current (i)

- brakirg torque (1ii) torque when speed has ‘decreased to zero. Assume that initial
'speedis 1000 Ipm. e ‘ ‘ _

Draw the torque speed-characteristics of an induction motor with constant V/F control

scheme for induction motor with constant V/f control.

A thrée phase half controlled thyristor bridgci with 4OOV, S—phase, S0Hz suppl‘)‘f'is'v‘,
 feeding a separately excited dc motor. Armature resistance is 0.2Q), armature rated

(8]

(8]
[6]
[4]

(6] -

(8]

current is 100 A and back emf constant is 0.25 Vipm. Determine no Joad speed ifno

load armature current is 5A and firing angle is 45°. Also determine firing angle to
obtain & speed of 1500 rpm at rated current. ' '

‘Draw ﬁ_he speed-time cﬁrves for urban and suburban and main line service. Also -
explain, the following terms: (i) Notching period (i) Accelerating period (iii) Free run -
- period (iv) Coasting period (v) Retardation period.

“An electric train has a schedule speed of 25kmph between ‘stations 800 m apart. The

duration of station stop is 20 seconds, the maximum speed is 20% higher than average

running speed and the braking retardation is 3 kmphps. ' Calculate the rate of

acceleration required to operate this service.

Explairi’tgthe concept of demand side managément. Discuss the steps involved in DSM
planning and implementation. ‘ B :

The load on a certain installation may be considéred constant at’ 1200kVA, 0.75
lagging power factor for 3000 ‘hours per annum. The tariff is Rs 65 per kVA of
maximum demand plus 2 paisa per kWH. : : :

1) Determine the annual charge for electrical energy S
ii) Power factor improving apparatus is installed to improve the power factor to
0.95 lagging. Determine the KVAR required and the new annual charge if the
power factor improving apparatus costs Rs 60 per kVAR; annual interest and
~ depreciation charges are 10% of the capital cost and the losses in the apparatus
~are 5% of the KVAR rating, '

Hkk

(8]

(8]

18]

[8].

(8]



+ Examination Control Division | Programme

13 TRIBHUVAN UNIVERSITY Exa“‘ .
INSTITUTE OF ENGINEERING Level Full S
Pass Marks |32 |

2072 Kartik Year /Part | IV/1 Time 3 hrs.

Subject: - Utilization of Electrical Energy (EE702)

SO

i
o

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

a) Explain the common uses of electrical energy on the basis of domestic, commercial
and industrial use. Provide features of electric drives with them.

b) What do you mean by crest speed, average speed and schedule speed? An electric
train has an average speed of 42Kmph on a level track between stops 1400m apart. It
is accelerated at 1.7Kmphps and braked at 3.3Kmphps. Draw speed time curve for the
run.

a) Write the electrical and mechanical characteristics to be considered for selection of
motor. Explain Rheostatic braking and Regenerative braking.

b) A motor running at speed N rpm driving a rotational load L, directly coupled to its
shaft and another load L, through a gear to reduce its speed by a factor K. The inertia
of motor, loads Li, loads L, are Jm, J;, J respectively. The load torque of L, and L,
‘are T; and Ts. Find the expression for total inertia and T reflected to motor. If "T¢" is
- the electrical torque, what will be the dynamic equation for thé’motor speed?

a) - A single phase, 220 V, 50 Hz supply feeds a separately excited dc motor through two
single phase semi-converters, one for the field and another for armature. The firing
“angle of the field semi-converter is zero, the field resistance is 250 Q and armature
resistance is 0.2 Q. The load torque is 50 N-m at 1000 rpm. The voltage constant is
0.8 V/A-rad/s and the torque constant is 0.8 Nm/A%, Assuming armature and field
currents to be continuous and neglecting losses. Determine:

i) Field current
ii) Firing of the converter in the armature circuit
iii) Power factor of the converter of the armature circuit

b) Discuss the operation of open loop V/F control of inverter fed induction machine
drive. What are problem with it? How do you overcome this effect by closed loop
operation, explain it with closed loop block diagram.

&) Explain the common methods of electric braking employed in ac and dc drives for
traction. ‘

b) What is demand side management? Explain the effective techniques for effective
demand side management.

a) A 340kW, 3300V, 50Hz, 3-Phase star connected induction motor has full load
efficiency of 85% and power factor of 0.8 lagging. It is desired to improve the power
factor to 0.96 lagging by using a bank of three capacitors. Calculate:

i) The KVA rating of the condenser bank

ii) ‘The capacitance of each limb of the condenser bank connected in delta

iii) The capacitance of each capacitor, if each one of the limbs of the ‘delta connected
condenser bank is formed by using 6 similar 3300V capacitors o

7

b) What are the advantages of electric heating? Explain the building design
consideration foe electric heating. '

% gk
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L a) What are the roles of electrical energy to develop a country? Explain the benefits of
electrical energy over other form of energy. '

b) The following data related to a 3 phase arc furnace:

Quantity of steel to be melted in one hour = 4.3 tonnes

Specific heat of steel =0.5kI/ kg~
Latent heat of steel =372kl kg
. Melting point of steel =1370°C
-y Initial temperature of steel =19.1°C
o Overall efficiency of steel =50%
T Input Current =5700 A

‘Resistance of temperature referred to secondary = 0.008 Q
Reactance of temperature referred to secondary = 0.014 €2 T

" Determine the following: (i) Average kW input to the furnace, (it)Arc voltage (i) Arc resistance
(iv) power factor of the current drawn from the supply, and (v) Average kV A input to the furnace:
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b)

3.8)

by

Consider a dc motor driving system ( Figure 1a) with following parameter; J:=0.01 kg/m”,

n1/mn2=2, ; J;=0.08. Determine the equivalent ‘J,” of the system. If electric torque profile of

figure 2b is applied to motor, construct the profile of the speed {Assume Load torque T,=5
NM). Using the plots ( T vs. tand w vs. t), discuss the quadrant of operation in each section
A to F as shown.. ‘

A 220 V separately excited motor running at 1000 rpm draws 100 A from the source. The
motor is braked by plugging. Calculate (i) Resistance to be inserted in the armture circuit
to limit the braking current to twice the full load current, (ii) Initial braking torque, (iii)
The braking torque when speed has reduced to 500 rpm. '

Discuss the operation principle of two quadrant op'el'ation of armature controlled dc
motor drive in open loop made. What are the limitation of open loop operation? Draw a
closed loop control scheme that over comes the limitations.

whose torque varies as square of speed. The motor is controlled by controlling stater

A 400 V, 50 Hz, 4 pole 1350 rpm star ‘connected induction motor is driving a load

voltage. Find the torque and the applied voltage at speed 900 rpm. [Use Ry=15Q,R: = ;"

4 Q, X;=4 Q, rotor stand still reactance X'1=4 Q]
A train runs between the two stations 2 KM apart at an average speed of 40 km/h The

_run is to be made according to simplified quadrilateral speed-time curve. If the maximum

speed to be limited to 60 km/h, acceleration to 2 km/h/s, coasting retardation to 0.15
km/h/s and braking retardation 3 km/h/s. Determine the duration of acceleratmn coasting.

- and braking periods.

) ‘:‘{;Descrxbe Speed-time curve: for the traction system: with smtable example: descnbmg all its
*-parts:: Descrlbe speed-time curve of urban-and sub-urban services. ' :

“What is-the role of load. management in: demand side management‘? ‘Discuss each of the
steps to implement demand side management. : e

A factory takes a load of 200kW-at 0:85.pf" lagging: for 2500 ‘hrs per annum. T ;
“Rs. 150 per KVA plus 5 paisa per KWH. consumed. If: the pf is improved t0 0.9 |

by means of ‘capacitors costing Rs 420 per KVAR and-having a power loss of 100W. per“

KVA, Calculate the annual saving effected by their use. Allow 10% per annum for
interest and depreciation. :
seokek
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Candidates are required to give their answers in their own words as far as practicable.
Attempt Afl questions. )

All questions carry equal marks.

Assume suitable data if necessary.

. a) Discuss the roles and advantages of elecirical energy over other forms of energy on

different applications,
b) Discuss the various factors to be considered for electric heating in building design.

a) For the selection of various types of motor, what are the classes duties to be
performed by the motor on the basis of load variations? List out some exampies of
driver/machine applicable to various classes of duties.

b) A motor is used to drive a hoist. Motor characteristics are given by:
Quadrants I, Tand IV : T=200- 02N N-m
" Quadrants II, I and IV : T =200 - 0.2N N-m
~ Where N is the speed in rpm
When hoist is the loaded the net ioad torque T; = 100 N-m and when it is unloaded,
‘et load torque T;= -80 Nm obtain the equilibrium speeds for operatjon in all the four
quadrants. | , ‘.
a) ‘With the help of mathematical expression and block diagrams discuss the PID control
of speed and torque of electric motor?

b) Discuss the slip power recovery system for slip ring induction motor.

a) The schedule speed with a 200 tonne train on an electric railway with stations 777
meters apart is 27.2 km per hour and the maximum speed is 20% higher than the

average running speed. The braking rate is 3.22 km p.up.s and the duration of stop is .
70 seconds. Find the acceleration required. Assume a simplified speed-time curve

with free running at the maximum speed.

b) Discuss the applications of different types cf motor used in electric fraction with their
characteristics.

a) What is demand side management? Discuss the effective demand side management
technique. '

b) What is tariff? Explain the various forces of tariff with their merit and demerits.

Redk




15 TRIBHUV AN UNIVERSITY Exam, . : i
‘ INSTITUTE OF ENGINEERING Level BE . { Full Marks | 80
! Examination Control Division | Programme | BEL | Pass Marks | 32
2070 Chaitl_"a L i Year/Part | IV/1 Time 3 hrs.

4%
R

Subject - Utilization of Electmai Energy (EE702)

RN NN

—

. a)

b)
2. a)
b)

Attempt All quesz‘zons
All questions carry equal marks. 4
Assume suitable da¢a if necessary.

Explain the classification of electrical consumers and their demand.

Compare dielectric heating, infrared heating and microwave heating.
Compare individual group and multi-motor drive system:.

A horizontal conveyer belt moving at a uniform speed of 1.2 m/s transports material
at the rate of 100 tonnes/hrs. Belt i is 200 m long and driven by a motor at 1200 rpm.

i) Determine the load mema referred to the motor bhaft

‘ 11) Calculate the torque that motor should develop to accelerate the belt from

«standstill-to full speed.in 8 sec.: Moment of'i mema of the motor is 0.1: kg-m®.

'A dfc: chopper fed from 400 v. supply s a: v,eparate:iv excrted motot. The: armature
vr.,_remmance is 0.1€2, The motor voltage constant is 4 V-s/rad, the average armature
~current-la = 150" A. The armature current is continuous and has negligible ripple.
: ;Determme (i) the input power (ii) the motor speed (iii) the developed torque for a durty
- cycle of 60%; Neglect the losses in chopper.If the duty cycle of the chi ,per vames

- between 10% and 90%; find the:minimum and maximum: 5peeda : g

b

What happen 1f an induction motor is started with varxable frequency?. What is the
technique to overcome the problems associated with variable frequency‘? Justify your

~answer with suitable mathematical expression.

What is. self contained electric vehicle? What are the transmlssmn systems employed

in these types of electric vehicle? Explain.
Compare the characteristics of various system of electrification for traction purpose.

Why demand side management is necessary? What are the techniques to manage
demand side in an effective way? Explain in detail.

A 35 KW induction motor has power factor 0.9 and efﬁciency 0.9 at full load, bp‘owcr
factor 0.6 and efficiency 0.7 at half load. At no load the current is 25% of full load

current and power factor 0.1. Capacxtors are supplied to make the line power factor

0.8 at half load with these capacitors in circuit, find the line power factor at (i) full
load and (ii) no load.
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Al questions carry equal marks.
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. a)

b)

Discuss the advantages of electrical energy over other forms of energy on different

“applications.

A 30 KW, 3 phase, 400 V resistance oven is to employ nickel- chrome strip 0.025 cm

. ‘thick for a 3 phase star connected heating elements. If the wire temperature is to be

1100°C and that of charge is to be 700°C, estimate a suitable width for the strip.
Assume radiating efficiency as 0.6 and emissivity as 0.9. The specific resistance of
the nichrome- alloy is 10.3x10-6 Qm. State any assumption made. - '

Discuss the various components of load torque that has to be considered for the

‘mechanical characteristics matching. Also mention somé examples of these load

- torques based on particular applications.

b)

A weight of 500 kg is being lifted up at a uniform speed of 1.5 m/s by a winch which
is driven with the help of motor running at a speed of 1000 rpm. The moment of

- inertin of the motor and winch are 0.5 and 0.3 kg-m? respectively. Calculate the motor’
torque and the equivalent moment of inertia referred to the motor shaft. In the absence

of weight, motor develops a torque of 100 N-m when running at 1000 rpm.

Developing the over all block diagram of dc motor, discuss the PID control for speed
and torque control of DC motor.

Starting from - Volt/Hz control of three phase induction motors. Discuss their

frequency control schemes.

What is the schedule speed of a traction system? Discuss the various factors affecting .

this speed.

A train has schedule speed of 60 km per hour between the stops which are 6 km apart.
Determine the crest speed over the run assuming trapezoidal speed curve. The train

accelerates at 2 km per hour per sec and retards at 3 km per hour per sec. Duration of
stops in 60 second.

What is demand 31de management? Explain the various schemes adopted for the
demand side management. :

" The load on an instalation is 800 KW 0.8 lagging wh1ch works for 3000 hours per

annum. The tariff is Rs 100 per KVA plus 20 paisa per kwh. If the power factor is

- .improved to 0.9 lagging the means of loss free capacitors costing Rs 60 per KVAR,

calculate the annual saving. Allow 10% per annum for interest and depreciation on

~capac1t0rs

ook
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. &) Discuss the common use of electrical eneigy based on domesiic, commercial and

industrial with suitable examples and their voltage level,

b) E'xplain‘ in brief the. various methods of electric heating used in industrial and
domestic purpose. o

2. a) What is electric drive? Discuss the various types of electric drives with their merits
and demerits. ' ‘ . :

b) Obtain the equilibrium points and determine their steady-state stability when motor.
: d"‘l‘oad torqué are Ty = - (1+2wy) and T = -3 Wi respectively. | o ;
A three phase half controlled thysistor bridge with 400V, 3-phase, and 50Hz supply is
feeding armature terminal of a separately excited de motor with field terminal fed by
‘constant voltage. Armature resistance is 0.2, armature rated current is 100 A and -

b) | Explain the slip power recovery system for slip ring induction motor.

4. a) What is electric traction? Explain the types of electric traction system based on the
types of supply source. Also discuss their advantages and disadvantages.

b) Define speed time curve for traction system. Discuss speed time curve of urban
service, sub-urban service and main line service. ‘

5, ) The annual 'Working cost of a power station is ,represented by the formula Rs

(at+bxkw+cxkwh) where the various terms have their usual meaning. Determine the
~values of a, b and ¢ for a 60 MW station operating at annual load factor of 50% from
the following data: '

i) Capital cost of building and equipment is Rs. 5x10° |

ii) The annual cost of fuel, oil, taxation and wages of operating staff is Rs. 9,00,000. ,
iii) The interest and.depreciation on building and equipments are 10% per annum

iv) Annual cost of organization and interest on cost of site efc is Rs.5,00,000.

‘b) What are the causes and disadvantages of low power factor? Explain the Vario_ﬁsr
- techniques to improve power factor. ~ '

* ok




