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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 Full Marks.

Assume suitable data if necessary.

. a) What are the major features of the electricity act, 20497

b) How can the unbundling of NEA help to improve reliability of power in Nepal?

¢) How do you evaluate the 15th five-year plan of Nepal from the perspective of power
sector development?

a) Distinguish between accounting and engineering perspective of depreciation. How the

asset is depreciated using SOYD method?

b} An electric utility scale grid connected small hydropower having estimate of initial
outlay of Rs. 9000 million. The annual electricity generation is 188 GWh and utility
offers tariff rate of Rs.9.0/unit. The annual maintenance cost is estimated as 1% of
initial outlay, If the installation is assumed to last 25 years, decide whether it is good
to invest or not, considering MARR as 10%.

a) “Lower load factor not only requires high capital investments but also higher system
losses and voltage drops.” Justify the statement.

b) The annual peak demand data for a certain utility for 8 years is given below. Find out
the best fitting model out of linear, quadratic and parabolic models based on their
MAPE. Using the best fitting model, forecast the annual maximum demand for next
5 years. Take the first 5-year data as the initialization set.

Year 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
Max. Demand (MW) | 141 | 150 | 146 | 204 | 216 | 214 | 231 | 244

a) Explain the bath tub curve in context of reliability. What are its limitations?

b) There are four generating units in parallel serving a customer with a triangular load
curve. The minimum and maximum demands are 5 MW and 20 MW respectively.
Each generator is rated 6MW and has a FOR of 0.04. Find out the LOLP of the
system.

¢) Explain the significance of spinning reserves in a power system.
a) Suppose in a plant we have the units with specification as follows.

Unitl Min 160MW  Max 600 MW
Fy= 600 + 7.1 P, + 0.00141 P}
Unit2 Min 100MW Max 450 MW
F, =350 + 7.80 Py + 0.00195 P2
Unit3 Min 50 MW Max 250 MW
Fy=80 80 P, +0.0049 PJ
Suppose we are to feed a load of 500 MW, Solve the unit commitment problem by
priority list fiethod.

[5]
(6]

(8]

[6]

[6]

[10]

[6]

[6]
[4]
[8]
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a) Explain the status of private utilities in Nepal's power $¢Ctor.

b) Discuss briefly the applicable
in Mepal.

rules and regulations for a power

¢}
a)
b)

How capital can be raised for private and public utility? Explam

A hydropower project of 35 MW has plant capacity
18% of annually generated encrgy {dry energy) is N
rest of the energy. The initial outlay of
The annual maintenance cost is estimated &
is assumed to last 25 years, dectde wheth
considering minimum Attractive Rat

Rs 8.4unit

What can be factors that
mention associated risks an

For the last 10 year, the demand of an electric utility is as belo
best fitting model out of linear and exponential mathematical
Mean Absolute Percentage Etror. Then use your best fi
10 years. Consider first six data as initialization set.

’’’’ ~Tzei0lz001]
quaas |

—

d uncertainties on such exercises?
b)

2012 [ 2013 [ 201

L(MW)

Discuss different schemes of maintaining reserve in

L1

The reliability of a component in a s
he conriected in paraliel to achieve on overatl reliabili

A quality has following dat

type. Calculate (i) average
reliability function (iv) unrelia

Tostalled Nos. | Installed Year | Nos. Failed | Failure Year |
' ' ' R 1599
ST .
2 2008
= o i e
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T Sl e =0 2008 |
1 2011
10 1996 1 2015 |
e @16__1
| A~ —5 {2017

Describe structure and features of pationally owned utility comparny.

7 (2073 [ 2014 | 2015 [ 30161 2017
1ﬂﬁ3|33ﬁﬁi3?ﬂ3 4078 | 4519 | 5011

the power systen.

{6l
Indusiry Entrepreneut
[6]

14]

in brief,

{actor of 67%. The PPA rate for

and WRa, 4 8/unit for

the project is estimated as WRs. 603 crores.
s 1.5% of initial outlay. If the installation
er it is good to invest in the project
e of Return (MARR) as 10%.

to be considered during load forecasting excise and also

[10]

w in table. Find out the
models based on their
t to forecast demand by next

[10}

% 0182019 |

5361 llﬁi?]

B (s e

(4]

ystem is 0.3. How many such components should
tv of at least 0.857

4 in 33 KV oil filled CT. Assume CT to be non-repairable
MTTF in vear (ii) constant hazard rate, & in per year (iii)
bility function (v} uneeliability density function.

4]

[8]



5. a) Prepare unit commitment schedule for the following three units to meet the ideal load
as per given load curve. Take spinning reserve equal to 10% of the load being
coserved. The load curve data are: 0-6 hrs: 100 MW 6-12 hrs: 600 MW, 12-18 hrs:

750 MW; 18-24 hrs: 1000 MW, 8]
Rz i : PN . -
[ Unit | Fael cost (UnitsMBtu) l%:ﬂ@ﬁ“’m—“-‘?%ﬁll O Chisractesistic (MBrwhe) |
A e— i ‘ ..... -5 -
STes |10 {70 |H=310+721Pp001alp”
2 |10 ~as0 | 4s0 1,=310+7.85P,+0.0194Py’
3 1.0 o Js0 1350 1,=78+7.97P5+0.0048P5" |

b) Neglecting system losses, find optimal dispatch and the total cost in per hour for the
. three generators describe above in table given in question no. 3 (a)

The total demand is 850 MW, £

L L
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“Subjeci. - Elsctrical Encrgy System Management (Elective ) (FE7250.)

Candidates are reguited to give their answers in their own words as far as practicabls
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Fhe figures in the mavgin indicate Foulf Marks,

Asswme switable date necessary,

a}
=)
&)

a)

)

h)

i)

by

o)

Discuss the role of private sector in electrification of Nepal in current context. ]
How can unbundling of NEA help ta impreve the health of power cector in Mepal? [B]

Which national plan Pe.-ri,od da, you congider (0 be the most suceessful period of
eleviricity develepment in Mepal? Why? 4]
Define depreciation from accounting and engimeering perspectives. Which onc is
prevailing in our accounting system and why? [4]

Discuss debt finaneing and its types. [4]

An electde utility scale grid connected selar power project has an estimate of initial
autlay of 9.0 Billion Rupees. The annual cleciricity generation is 188 GWhand utility
olfers tanll mte of Bs: 8.50/nit. The annuel maintenance cost is cstimated ps 1% of
initial outlay. If the installation is assumed te last 25 years, decide whether it is good
10 imvest in the project considering Minimum Adteaciive Kae of Return (MARR) &s
1(%. (]

Define load facior end diversity facior, How the load factor and diversity factor
atfects while doing load forecasting? [6]
The annual peak demand data for 3 certain unility is given below for 8 years. Find out

the best fitting model o of linear, quadratic and parabolic models based on their
MAPE. Using the best fitting model, forseast the annual maximum demand for next

15 years. Take the first 5 year data 25 the initinlization set, [10]
Year | 2000 [ 2001 [ 20C2 | 2003 | 2004 | 2005 | 2006 | 2007

Max. Demand (MW} | 141 | 150 [ 146 | 202 | 216 | 214 [231 |244 |

Miseuss effect of nol considering the reactive power while deing economis load

dispatch problems. [4]
Find the loas of lond probability (LOLP) for the following hydro units: %]
Linit Capacity (W) FOHER
Tamor 100 0.015
Dudhkosha 350 003
Upper Tamakeshi 456 oS

The data for load duration corve are:
20% of the time in a year: 550 MW, 30% of the time tn a year: 750 BW, 35% of timc
in a year: 230 MW, 15% of time in 3 year: 250 MW

Why parallel system is more relizble than series svstem? [lustrate your logic with
suiizhle axample. [4]

1/2
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5, &) What is unit commitment? Prepare wnit commitment schedule for the tollowmng bree
unils to mest the load as per given load curve. Take spinning reserve equal to 13% of
the load being reserved. The load vurve dala ame: 0-8 hes: 100 MW, 6-12 hrs: 600

MW 12-18 hrs: 750 MW, 158-24 hes: 1000 MW, [2+8]
Unit | Fuel cost (TRs/MBtu) Mhﬁfzuw“‘ﬂw] [0 characteristic (MBtu/hr)
[ 39 150 600 | Hi— 310+ 7.5F +0.015P
2 55 100 400 | Hy=2400+8 P, + 00125
7 3 75 500 | Hy =305 + 7 Py~ D.A25E,

k) The fuel input per hour of two generating units zrs given as,
Fy=02P 7+ 40P; + 120 Ra/hr
F;= 0.25P;" + 20P; ~ 150 Rehe
Determing the optimal opereting schedule and the corresponding cost of generation to
meet a demand of 180 MW if the maximum and minimum loading of each units are
100 MW and 25 MW respectively. Wegleet transiission line loss. (6]

R
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Candidates are required to give their answers in their own words as far as practicable.
Atiempi Al quesiions.

The figures in the margin indicate Full Marks.

Assume suitable data i necessary.

. a)

b)
€)

What are the reformation initiations that are appeared to be tried during latest three
decades in the field of power utility of Nepal?

How is the use water resources prioritize as per the water resource act, 20497

What are the rules and regulation relatively more applicable during development of a
hydropower project in Nepal?

a) “Describe the concept of cash basis and acerual basis of accounting with examples.

b)
<)

b)

b)

Discuss about the loan capital and permanent capital for a business.

A 20KW micro hydro plant is proposed for grain milling. It has a startup cost is
2000000 NRs. An energy survey relating to project established that the grain milling
operation will bring an annual eamings of 700000 NRs. The operation and
maintenance cost are expected to be 140000 NREs per year. If the costs and eamings
are imagined to be spread out 12 years, can the project be considered a viable
proposition if the discount rate is 20%. Give your decision based on net annual
mcome.

Explain bath tube curve in context of reliability.

The annual peak demand of a distribution system covering a Municipality is listed in
tahle below.

[6]

[4]
[4]
[4)

(8]
[6]

Year 2012 | 2013 | 2014 | 2015 [ 2016 | 2017 | 2018 | 2019 | 2020

| Demand (MW) [ 7.9 |83 |86 [88 [90 [96 [10.0 [107 [115

—ramna

Find out the best fitting model out of lincar and exponential mathematical models
based on their Mean absolute percentage error (MAPE)., Based on best your best
fitting model, forecast the peak demand of the system for the next 10 years. Use first 6
data as initialization set. '

Describe the different states of Power system securities. What are reserves? How are
they classified?

The unit capacity and outage data for three units are given below. Determine loss of
load probability (LOLP) for a month. Consider that the load for first 10 days is
SOOMW, next 10 days is 700MW and 300MW for other remaining days.

o —

[ Unit | Capacity (MW) | FOR

11250 0.015
(2 1325 0.02
450 0.025

[10]

[8)



5. a) Prepare t]m.pdarilj.r list, unit commitment scheine and unit commitment schedule for
the following four thermal plants to meet the loads as per the given load curve. Take
spinning reserve equal to 10% of the load being served. The load curve data: (-5 hrs:

8OMW, 5-7hrs: 150MW, 7-10 hrs: 370MW, 9-12 hrs : 600MW. [8]
Unit Fuel Cost _D_Hﬂiujj’g WEL /0 Characteristics
(TRs/MBtu) | Min | Max (H in HBtwhr)
1 |60 1501600 | H,=500+7P,+0.001P,"
AR 1001400 | Hy=300+8P,+0.0025P;"
EL 50 {200 | Hy=100+7.5Py+0.005P;"
4 |53 75 1500 | He=250+7.5P4+0.0026P;"

b} Neglecting system losses, find optimal dispatch and the total cost in rupees per hour
for three generators described below with their generation limitations. The total
demand is 975MW. (8]

Cy=50000+530P+0.4P % Rs/MWHh 200<P, =420
Cy=45000045350P,+0.6P5 Rs'MWh  150<P,<350
C3=200004-580P3+0.9P5% Rs/MWh 100<P3<250

LE L
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Assume suitable data if necessary.

1. a) Describe the growth process of private utilities in Nepal.

b} What are the factors discouraging the Foreign DLrecI Investment (FDI) in Nepal"‘

power sector?

c) Why is power system restructuring needed? How should NEA restructure itself in the

changed political structure of the nation? '

2. a) What are the different factors that need to be Wnsudtrcd before making decisions to
invest in the power sector projects? :

b) What are the electric utility ﬁmd‘mg requirements? How can these requirements be

met?

) A utility company wants to buy a 500 kKVA, 3311 KV transformer for its substation

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

which will come in operation at the end of this year. One manufacturing company asks
$20,000 in cash one year from today, saying that it will deliver the transformer at the
end of this year. Another company offers the transformer of the same size today at a
price of $19,000. Which offer will be accepted? Interest rate is 10%.

”
L]

3. a) What are the different measures of accuracy and error in time series approach?

b) The annual peak demand data for a utility for the last nine years is given below. Find

out the best fitting model out of linear, exponential and parabolic mathematical models
based on their Mean Absolute Percentage Emor (MAPE). Using the best fitting model
forecast the maximum demand for the next 10 years, Take first § data as the initialization

set,

Year

2008

2009

2010 | 20117 2012 | 2013

2014

| 2015 [ 2016 |

Max. Demand, MW

T3

70

79 | 83 | 86 |

i i

89

05 | 106 |

4, a) What are the different types of reserves maintained in a power system?

b) What are the costs of reliability and unreliability? Explain with figure.

5]

[3]

[3+3]

(6]

(4]

L]

(6l

[10]

[4]
[4]



c) A utility has following data in 33 kV oil filled CT. Assume CT to be non-repairable
type. Calculate (i) average MTTF in year (ii) constant hazard rate, J in per vear (1ii}
reliability function (iv) unreliability function (v) unreliability density function. [8]

Installed Nos. Installed Year Moz, Failed Failure Year

1 1969
2005
2008
2013

2014
2016
20E
2011
13
2016
017

it 1590

10 1905

b D | o o J i o i e =

4) What are the operational problems associated with power factor and VAR flow? How
is penalty factor used in power transaction? [4+4]

© B Prepare the priority list and unit commitment schedule for the following three thermal

trnits to meet the load as per given lnad curve. Take spinning reserve equal to 15% of the

load being served. [#]
The load curve data are; 0-10 hrs: 50 MW, 10-18 hrs: 5390 MW, 18-24 hrs:950 MW

Unic | _Fuel Cost ‘;z:f;‘; | 1o Charseteristics
(TRSMBH) e (H in MBwhr)

1 50 150 600 | Hi=500+7P+0.0015P2

2 55 | 100 | 400 | H=300+8P-+0.0025P,

3 53 75 | 500 H;—zsw 5P5H). 0026P3*

#koh
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Candidates are required to give their answers in their own words as far as practigable.
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The figures in the margin indicare Full Marks.

Assume suitable daia i necessary.

e

], a) What is meant by power system restructuring? Highlight its goais, constraints and
pre-requisites. Explain the wholesale competition model of the restructuring.
by What is the purpose of inviting fareign investors to participate in the power sector?
Highlight the general features of foreign investor owned utilities.

[

a) Discuss the various types of capital formation for a business by a limited company.

b} Explain the terms internal rate of return and pavback period in the context of
investment decision. How are these parameters used in decision making?
A 10 kKW diesel generating scheme is propased for electrifying a small village which
has a start up cost of NRs 2.000000. A financial forecast showed that the
electrification scheme will bring an annual earning of NRs 5,00,000. The operation
and maintenance costs are expected 1o be NRs.1.00,000 per year. If the project’s life
is assumed to be 12 vears, decide whether the scheme is a viahle proposition based on
the net annual income. Take a discount rate of 20%.

3. a) Explain the load forecasting method by extrapolation,

b) Mention the advantages of relative measures over absolute measures of forcasting
aceuracy. The annual maximum demands for a certain utility for the last nine years
are given below. Find out the best fitting madel out of linear and exponential
mathematical models based on their Mean Absolute Percentage Error (MAPE). Using
the best fitting model, forecast the annual maximum demand for the next 10 years.
Take first 6 data as the initialization set.

[Year 2008 | 2009 | 2010 | 2011 | 2012 | 2013 [ 2014 [ 2015 | 2016 |
Maximum 650 | 710 | 780 | 900 |1mc}|11m 1260 | 1300 | 1470 |
\E!P@M’I_E‘f'. 1 B . __..____._J

4, a) What do you mean by off line rescrves and static reserves in a thermal system? Why
are they required together with spinning reserve in such system?
by Differentiate between the terms reliability and quality with appropriate examples. A
three unit system has the following data for its reliability evaluation:

Unit no. | Capacity, MW | Forced outage rale '
[ 0 | 00l
& 50 0.01

3 50 _ . |

Find the loss of load probability if the load for a year period varies linearly from
maximum of 100 MW to a minimum of 40 MW:

-

[1U]

161

[8]
(6]

[10]



5. a) Discuss the effect of not considering the reactive power in economic load dispatch
problems and suggest wavs 1o minimize the same.

b} What is penalty factor? Interpret it physically and explain how it is used for the power
transaction between the two argas?

¢) Obtain the economic operating point for units below to meet a load of 830 MW.
Neglect the transmission loss.

L34

Unit | Fuelecost | Output pawe;" I /0 characteristics
{TRs/MBtu) | MW {H in MBtwhr)
1 | Min_ | Max _ N
1 45 [ 150 | 600 | 1 =500¢7P+0.0015P," |
2 55 | 100 | 400 | H,=300:8P;+0.0025P;,
3 [ 53 [ 75 [ 500 |H=25047.5P¢+0.0026Ps
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1. a)
b)

2. a)
b}

Assume suitable data if necessam.

List out the priorities for lydropower development in Nepal considering current
electricity demand supply scmario.

Give the whole sale and wetail competition models in context of power system
restructuring and mention thecharacteristics of each of them.

Describe the funding and oprating principles of an electric uiility.

Discuss the Sum of the yea's digits method of calculating asset's depreciation. A 10
kW diesel generating schenz is proposed for electrifying a small village which has a
start up cost of NRs 2000M0. A financial forecast showed that the electrification
scheme will bring an annudlearning of NRs. 500000. The operation and maintenance

- costs are expected to be NRx 100000 per year. If the project's life is assumed to be 12
years, decide whether the sheme is a viable proposition based on the net annual

income. Take a discount ratof 12%.

The annual maximum demnds for a certzin utility for the last nine years are given

--below. Find out the best fitmg-model out of linear and exponential mathematical

(6]

[10]
(8]

[8]

models based on their Maw Absolute Percentage Error (MAPE). Using the best
- fitting model, forecast the ammal maximum demand for the next 10 years. Take first 6

data as the initialization set. ey

Year

2007 |2008 [1009 [2010 [2011 [2012 | 2013 [2014 [ 2015 |

Maxi

demand, MW

mum 146 | 160 |¥80 1200 |240 |255 (280 |J9% 325J
¢ |

b)

4. a)

b)

What are the tools and apsreaches applied in load forecasting? What are the ¢

et ! ; : Tors
and uncertainties of load ferecasting?

Explain the bath tub curveof reliability, The unit capacity and outage data for three
units are given below. Fisi the loss of load probability (LOLP) index for one year
duration if the load during first quarter is 500 MW, during the second quarter is 700
MW, during the third quarkris 150 MW and during the last quarter is 300 MW

Ung Capacity, MW | FOR |
I | 250 0.015 |
2 | 525 - 0.02

3 1 450" 0.025 |

What are the constraints to sistem: security? Explain briefly.

(0]

[3+3]

[4+6]

[6]



5. %pﬁﬁ the prioaty list, unit commitment scheme and unit commitment schedule for
the following faur thermal units to meet the load as per the given load curve. Take

inning reserve egual io

Unit | Fuel cost Output power, - I/O characteristics
- (FRs!MBw) L MW (H in MBtu/hr)
Mdin, Mam,
1 60 150 600 H,=500+7P,+0.0015F,~
) 55 100 400 Hy=300+8P;+0.0025P,"
3 55 50 200 H;=10047.5P3+0.005P;°
4 | 53 75 _5@ | Hy=250+7.5 P,+0.0026P,”

—]

ng 10% of the load being served. The load curve data are:
0-5 hrs:80 MW_3-7 hrs:150 MW, 7-10 hrs:370 MW, 9-12 hrs:600 MW,

[10]

b} Find the optimum sonomic operating point for above units to meet a load 600 MW
without considesing the network losses,

A

[6]
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1

1. a) With neat arrow diagrams and highlighting the major characteristics, discuss the

purchasing Agency model of power system restructing. i8]
b) Highlight the private secior friendiy provisions offered by Elecricity Acl 2049 that
tiracted TPPs to invest in hydropower deveiopment. 4]
¢) What is the role of Water and Energy Commission Seretariat (WECS) in power secior
development? [4]
2. a) Discuss the yvarious types of capital formation for a business by a limited company. [%]
by Showinga typical cash flow diagram, with example, explain how profitabllity index 15
used for decision making for investment project. [4]
¢y Distinguish between accounting and engineeting perspective of depreciation. How the
asset is depreciated nsing Sum of the year's Digits method. [2+2]
3, a) What are the pre-requisites and assumptions. for using mathematical methods of
forecasting’ 2]
b) Classify the load forecasting hased on during of future peried. [2
¢) Using the following maximum demands for the past 11 years for a utility forecast the
maximum demands for the next § years for the samé utility. Use the best fitting model
out of lincar, exponential and parabolic mathematical medels on the basis of Mean
Absolute Percentage FError (MAPE) for forecasting. Take first & data as the
initiatization set. : 2]
Few 2004 | 2005 | 2006 | 2007 [ 2008 5505 2010 | 2011 [ 2012 | 2013 120 14 ]
Mazimum Tose | T745 g0 | 10! 200 |
i [0 {525 [os8 190 |70 w0 [s00_|o70 | 1055 |0 [ 100
4. a) What are reserves? How are reserves classified? [2+2]
h) Describe the concept of "bathtub curve’ as applied in power system sequrity- [4]
¢) Find the loss of load probability (LOLP] for the following three units which supply
power o Kathmandu and Pokhara: (8]
Unit Capacity, MW FOR
Katigandaki-A 144 0.015
Madyamarsyangdi : 70 0.02
Lower Marsyangdi 69 0.023

The data for load duration curve are: _
15% of tite in a year: 400 MW, 4594 of time in a year: 500 MW, 3% of time ina year:
260 MW and Remaining 30 % of time in a year: 150 MW




-

5. a) Discuss the use of penalty factor while carrving out power transactions between the

different utilities. f4]

b} Using coordination equation and the loss formula, carry out two iterations to find the
optimum dispatch to meet a total domand of 190 MW for the following three units: [12]

Unit | Output power, | VO characteristics
' MW | ( H in MBtu/hr)
Min. | Max. |
1[50 | 250 | H;=312.5+8.25P,+0.005P,
A 150 | H;=112.548.25P,+0.005P,°
315 1100 | B=50+8.25P;+0.005P,
The loss coefficient matrix is:
—~136X 10" 175X 1o 1.83 x 107 J

B~ | 175X 10° 1.54 X 107 282X 10°
1.83x 10 282X 10% 1.61 X 10
Assume fuel cost for all units =1.831US8 per MBTU. Start from P1=100 MW, P2=40 MW and
P3=50 MW.

T TS
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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.

e
. 2) Mention the characteristics of wholesale and retail competition models for power

system restructuring with teir respective flow diagrams. [3+3]

b) What is the level of power sector restructuring existing in Nepal? What are future
possibilities? [6]

¢} How is the use water resources prioritized as per the Water Resources Act, 20497 [4]

a) Discuss the debit-credit concept on the basis of accounting identity. How are accounts
classified based on accounting equations? [7]

b) A PV soldr system is instafled at an initial cost of NRs 1000000/-. It is estimated that
the system will last for 25 years period and will have a salvage value of NRs 50000/-
by the time. Calculate the depreciated value of the system after 10 years period? [5]

¢) What are electric utility funding requirements? How are those requirements fulfilled? [4]
. ) What are the objectives of load forecasting? Classify load forecasting.

[4]
b) Discuss the errors and uncertainties in the process of load forecasting, [4]
¢) The annual maximum demands for a certain utility for the last eight years are given
. below. Find out the best fitting model out of linear, exponential and parabolic
mathematical models based on their Mean Absolute Percentage Error (MAPE). Using
- the best fitting model, forecast the annual- energy demand for the next 10 years
‘assuming a constant load factor of 0.65 for all the past eight years. Take first 5 data as
the initialization set. - : (8]
| Year 2005 | 2006 | 2007 [ 2008 [ 2009 | 2010 | 2011 | 2012
Max. Demand MW | 200 | 231 244 272 278 284 .| 298 312
t. 2) Explam, with underlying assumption, the concept of loss of load probability, [3]
b) Explain bath tub curve in context of reliability. [5]
Lj/?/utilit}r has following data in 33 KV oil filed CT. Assume CT to be not-repairable
ype. : [8]
Installed NOS # | Installed year | NOS.failed | Failure year
20 - 1995 I 1995
2 1998
1 2000 |
3 2002
2 2005
10 2002 1 2002
!- 2 2004 |
i . 2006 |

Calculate : (a) Average MTTF in year
(b) Constant hazaid rate, A in per year
(c) Reliability function
(d} Unreliability funciion
(e} Unreliability density function



W_l

Discuss the effect of not considering the reactive power in economic load dispatch
problems and suggest ways to minimize the same. i

What is penalty factors and why is it named so? How is it used in the power transation
between the two areas? .

The fuel input per hour of plants 1 and 2 are given as,
F, =0.2p,” + 40p, + 12013/ hr
F, =0.25p,” +30p,; +1501s/hr

Determine the optimum operating schedule and the corresponding cost of generation

to meet a demand of 180 M/W if the maximum and minimum loading of each units
are 100 MW and 25 MW respectively. Neglect the transmissing losses.

EEE:

[4]

[5]
(7]
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Candidates are required to give their ansvers 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}  What is the purpose of inviting foreign investors to participate in the power sector?

b)

b)

b)

Highlight the general features of foreign investor owned utilities.

Discuss the growth of independent power producers after restoration of democracy in
1990.

Briefly explain the urganiiali{:nal structure of the largest e]acﬁicit}f utility in Nepal,

Give the traditional classification of accounts? Mention the debit credit rule for these
‘accounts.

A utility company wants to buy a 500 KVA, 33/11 KV transformer for its substation
which will come in operation at the end of this year. One manufacturing company
asks $20,000 in cash one year from today, saying that it will deliver the transformer at
the end of this year. Another company offers the transformer of the same size today at
aprice is § 19,000. Which offer will be accepted? Interest rate is 10%.

Define depreciation from accounting and engineering pers;:éctive..Which one is
prevailing in our accounting system and why? How the asset is depreciated using

[2+5]

(2]

[3+2]

(6]

declined balance method? . [2+1+2]

Stating the conditions under which averaging methods are used, explain how future
data are forecasted using these methods, Also méntion their characteristics,

The annual peak demand data for a certain utility is given below for 10 years. Find
out the best fitting model out of linear, exponential .and parabolic models based on
their mean Absolute percentage error (MAPE). Using the best fitting model, forecast

the annual maximum demand for next 15 years. Take first 6 data as the initialization
set. i : :

Year

[6]

- (10]

2004 | 2005 | 2006 | 2007 [ 2008 | 2009 | 2010 2011 | 2012 | 2013

| Max, Demand (Mw) | 141 150 M6 | 204 | 216 | 214 | 231 | 244 | 275 2733

4. a) What are the elements of a constrained optimization problem? Explain a tool to solve

b)

optimization problem.

Considering a system consisting of three generating units having capacities of 260
MW, 330 MW and 460 MW with comespending forced outage rates of 0.01, 0,02 and
0.03, find the loss of load probability (LOLP) for yearly triangular load duration eurve
which has apeak load of 700 MW and base load of 150 MW.

5. a2} Considering that the increment in load is taken care by only one unit, give the

b)

MMinmit 'O Charscieristes ; Minimum
L (H in Mbrw/hr) I

physical interpretation of penalty factor,

Determine the economic operating paint for the following three units, Neglect the
transmission losses. The total demand to be met is $50 MW

o TR
Mw | TRsiME

e ——— ! - n wn !
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Candidates are required to give their answers in their own Wwords as far as practicable.

Attempt any Five questions,

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

I{a).  Mention the roles of Ministry of Energy (MoEn) and Nepal Electricity Authority (NFA3 in
power sector development . 14]

(bl What 15 meant by power system restructuring? Highlight its goals, constraints and

pre-requistles, [G]

(¢)  What are the objectives of hydropower development policy 2001 Mention the Provision on

PPA as per this policy [&]

2(a). Discuss any two methods of caleulating assels depreciation. [5]

(b} APV solar system s planned for a group of consumers at an initial cost of NRs 1600000,
Financial estimate shows that the system will bring n annual eamning of NRs 400000, The
operation and maintenance costs are expected to be 4% of the initial cost per vear, If the
installation is assumed to last for 12 years, would it be worth mvesting for the system with &
discount rate of 12%? Make your dewision on the basis of net annual income. |3

(¢} Explan the meaning of internal rate of refum, simple pay back and discounted pavback in
context of investment decision. (6

}a).  What are the possible errors and uncertinties in load forecasting? 4]

(b)  The annual maximum demands for a certain utility for the last nine years are given below Find
out the best fitting model out of linear, exponential and parabolic mathematical models hased on
their Mean Absolute Percentage Error (MAPE), Using the best fitung model, forecast the annual
maximum demand for the next 12 years. Take first 6 dais as the initialization sel. [12]

Year 2004 2005 | 2006 | 2007 | 2008 [2009 | 2010 | 2011 | 2012
Maximum =
doeed hive: |73 76 79 83 86 88 8 |95 o6 |
4.(a) Explam about the following constraints to system security
1) Network constraint i) design limitation [4]

(b)) How does reliability differ from quality? 13

tc) The unit capacity and outage data for three units are given below. Find the loss of load probubilii
(LOLP) index for one month duration if the load during first week is 500 MW, during the second
week 1s 700 MW, during the third week is [ 50 MW and during the last week is 300 MW.

191
Llnit Capacity, MW FOR
[ 250 0015
2 : 325 0.02
3 450) 0.025
3(a)  Derive coordinatiofi equation and define penalty factor. how is penalty factor used i power
transactions?, 18]

(b} Prepare the prionty list and unit commitment schedule for the following three thenmal units o
meel the load as per the given load curve. Take spinning reserve equal 1o 13% of the load being
seTved,

The load curve data are: 0-10 hrs: 90 MW, 10-18 hrs: 500 MW, 18-24 hrs: 930 MW 8]
Unit | Fuel cost Qutput power, /O characteristics ]
{TRsMBiu) MW { Hin MBhr)
Min_ | Max. 7
I il 150 G Hi=50047P +0.001 5P °
2 55 100 40 H:=3m+SP1+G.m2 SF:‘
[3 53 75 500 Hi=25047 .5 P, +H0.0026F,"
6. Write short noles on any three of the following; [1r]

(2} Privale sector participation in hydro power development
(b}  Bath b curve

(e} Operational problems in economic load dispatch

(d)  Approaches to load forecasting
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v" Candidates are required to give their answers in their own words as far as practicable.
v Attempt any Five questions.
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1. (a). Give the various power system restructuring models and mention the characteristics of each of
them. Which model best fits in Nepalese power system? 112]

141

2. (a). Explain the meaning of simple and discounted pay-back period with an appropriate example. [5]

(b). A bio gasplant has been estimated at an initial cost of NRs 2000000 for a group of consumers. [t
has also been estimated that the plant will bring an annual earnin g of NRs 300000, The operation
and maintenance costs are expected to be 3% of the initial cost per year. If the installation is
assumed 1o last for 15 years, decide whether it is good fo invest in the plant with a discount rate of

10%. Give your decision on the basis of net annual incorme |

(b). What are the differences between a private utility and a public utility?

L]
(c) Explain the meaning of deprecistion from engineering and accounting perspective. Explain any
two methods of calculating depreciation of assets in a project. 171
3. (2) State the objectives of electrical load forecasting 4]
(b). Discuss the errors and uncertainties in the process of load forecastin g 4]

(€) The annual maximum demands for a certain ulility for the last eight years are given below. ['ind

out the best fitting model out of linear, exponential and parabolic mathematical models based on
their Mean Absolute Percentage Error (MAPE). Using the best fitting model, forecast the annuul
energy demand for the next 10 years assuming

a constant load factor of 0.65 for all the past ¢ight
years. Take first 5 data as the initialization set. 8]

i 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
M-D‘ﬂﬁi 200 [231 | 244 [272 278 |284 |208 |312

4. (a) Explain, with underlying assumption, the concept of loss of load probabili

. 131
(06} Explain bath tub curve in context of reliability '

151
(c) Find the loss of load probahility (LOLP) for the followin g proposed hydro units: [8]
Unit Capacity, MW FOR
Tamor- 100 0.015
Dudhkoshi 350 0.03
Upper Tamakoshi 456 0.025

The data for load duration curve are;

20 % of the time in a years: 550 MW,  30% of the time in g year 750 MW, 35% of time in &
years: 230 MW,  13% of time in a years 250 MW



Y

5.(a) Considering that the increment in load is taken care by only one unit, give the physical

interpretation of penalty factor. : (8]
(b) Determine the economic operating point for the following three units. Neglect the transmission
losses. The total demand to be met is 850 MW. |8]
Unit /O Characteristics Minimum | Maximum | Fuel cost
(H in Mbtu/hr) MW MW TRs/Mbtu
H,=510+7.2P,+0.00142P,° 150 &00 49.0
H:=310+7.85P#+0.00154P;" 100 400 350
Hy=78+7.97P+0 00482P," 50 200 550
| TEs=Rs. 1000.

6. Write short notes in any three of the following

(2) Growth of private sector in Nepalese power sector
(b} Decision criteria for investment alternatives

(¢) Load forecasting by extrapolation method

(d) Repairable and non- repairable items

[16]

Fd&



11:25 AM vee & il =,

& 2074 Chaitra 3

]
INSTITUTE OF ENGINEERING | Level (BE  FullMarks |50
. Examination Control Division P‘rigrmlnc | BEL !’mjd_-rus__a_z__
2074 Chaitra 'I:Bnr TPart | TWI1 | Tinwe I hrs

Subject: - Electric Energy System Management (Efecrive 1) (EET2501)

Condidates are required 4o give their answers in their own words as for ns practicabls,
Aitempi Al grecstions,

The figures in fhe mrgr-r indicote Full Marks.
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T

(K3

. @) Wha are the goals of Nepal Hydmpﬂ‘nmrDmfu{upﬁnmPnhqr 20017 Mention how

this policy has encouraged privase’public investment in power section. (59
b) Whai do you mesan by pewer system restructuring? State the various models of
restructuring with neat diagram. [6]
e} Write a chort note on Foretgn investar anmed [hility MNepal®, 5]
1. &) Differentiate betoaeen cash basis and acernual basis of accounting principles. [5]

b} Shikhar Hydropower Campany broupht a turbing for NEs. 10,00 000, It is expecred
thal turbine chould kave 8 residual value of NEs; 120 thousand. Endity uses declining
balance method of deprecialion and depreciates at 20% every year. Give 2 schedule

showing depreciation of assets for S years, [&]
¢) Writc sbout the public finance as & sourseof project fanding. [5]

3. a) Write briefly about the long ﬂn@mﬂ&mmﬂ short tange forecasting with
their characteristics, applications and methods. [4]

h) ﬂwmmuﬂmmmndmnﬂsﬂwlmm for the last five years are given
below, Find out the best ﬁ!hngmmlmaferpmhﬂmpmwm mathematical
maodels based on MAPE. Using the best fitting model. forceast the anmual cocigy
demand for the next three veers. Assuming the constant load ficvor of 0.7 for all, ke

first 3 data as the initialization set. [&]
Y ear =" A2 |23 | 2014 | 2SS | 2016
MoxDemand, MW | 200|230 |250 | 290 | 300
©) Write the circumsiances of uncertainties in load forecasting [4]
4. a) Whet arc the consiraints to system security? Explain brieily. [4]
B} Write a short none on "Bath b enrve in conteir of relinbility'. [4]

¢} Considerng a system consisting of three generating umifs having capacities of
450MW, F00MW and 750MW with corresponding forced oulage rates of 0.01, 0.03
and (.04, find the loss of load protedality (LOLP) of yearly trizngular load duration

curve which has a peak load of 1200MW and base load of 200MW, (8]

5. a) Write briefly about the priorty list, unil commitment scheme and unit commitment
schedule for the ecenomic load dispatch, 6]
h) The fiel input per honr of plants | and 2 are given helow: i

F, =0.2p, " +40p, +120Rs/hr
F, =0.3p," +30p, + 200Rs/he

¢ Determing the optimum operating schedule and the corresponding cost of generstion
to meet 2 demand of 180MW,_ if (he maximum end the mmimum loading of each uni
cre 100MW and 2530 W respectively. Meplact the transmission losses. [10]

1/1
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a} Highlight the roles of different government mstifutions involved in the power sector
dﬂ-‘dﬂpmm - _- e

b) How do you evaluzte the 9 periodic plan in'terns of power peneration in the
country?

8} Differentiat: between acerual basis of sccounting and cash basis of accounting,
Explain the realization concept and matching concept of acerual based accounting
with examplec. (%]

b) A6.6/33 KV, 10 MVA transformer was purchused before 9 years ar a cost of NIt |
crore. The useful life of the transfhmmer is assumed 1o be 30 years. Salvage value of

the transformer &t the end of its useful life is ﬁkﬁ;ﬁﬁﬂ: Caleulate the deprecisted
value at present using 4 b

(D) Straight line methad
(if) Fixed percentage on a declining balance method it fixed pereentage charge on the
boak value is 7%
(iii)Sum of the years ¢igit method. ' [%]

3. a) Explain why and how the methnd of load furvey is wsed for eleciiical Ined
forecasting. .

b) Grve reason why the sysiem is trealed as 8 black box in ime series spproach of load
forecasting. The past load data of an electric uttlity for the past eight years are Fiven
below. Find out the best fitting model cut of exponentizl end parabolic methematical
medels based on their Mean Absolme Percentage Emor (MAPE) and forecast the peak
loads for another eight years using the best fitting mode!, Take first 5 dats as the
imitialization set. (1]

[ta]

]

k3

&}

| T
| ¥ear 2009 | 2000 2011 | 2002 | 2013 | 2014 | 2015 | 2016

| Peak load, MW | 200 | 220 | 250 | 285 1300 340 [380 |aps

112
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4. &) Discuss the security consirain: in the power system. 18]
B) A wmility has following data on 33 KV ¢il filled CT. Assume the CT i be nen
repairable.

| Nos. Installed [ Installed y1. | Nos. failed | Failure yr
16 1990 1 1505
2 2005
13 2007
| 2008
3 2009
2 2011
12 1995 1 2006
1 2008
2 2009
1 2010
£ 23 lL‘E 2011
Caleulate MTTF and coristant hazerd rate. Also obtain the Reliakility function,
Unrelinbility function and Unreliability density function, (8]
3. @) Discussthe penalty factor while carrying out power transactions beiween the different
atilities. Mention the operational problems in ecanemic load dispatch, [8]
L) Prepare the priority list and unit commitm ment scheme and prcpare the commitmem
schedule for the Sllowing four thermal units to meet the loads as per e piven lnad
curve. Take spinning reserve equal 1o 15% of the load being served. £
(Unit | Fuel cost (TRS/B) mﬁﬂwﬁfiﬁ . /0 characteristics
' ( H in MBryhr)
A2 Min, | Max. A i —
I3 150 | 500 H1=510+7 2P1+0.00142P12
2 1.0 1oe | 400 H2=310-7.85P2-H).00 194P22
3 [ 30 | z00 H3=78+7 07P3+0.0048P32
A E 75 | 500 Ha=250+7,5 P4+0.0026P43 -
Load curve deta: 0-5 firs: 80 MW, 5-7 hrs: 150 MW, 7-10 hrs: 370 MW, 10-11 hrs: 600 MW,
L1-13:950 MW, 13-17 brs: 1100 MW, 17422 hrs: 350 MW, 2224 hrs: 50 MW
Gl L

/2



