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First Question (15 Marks)
1-1) Fill in the blanks by inserting appropriate words: (6 marks)
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a. The area under the daily load curve gives

b. The connected load is gencrally....................... than the maximum demand.

¢. The value of demand factoris..................... than 1.

d. The higher the load factor of a power station, the.......... is the cost per unit gencrated
e. ‘The value of diversity factoris ................ than 1. '

f.  Dcpreciation is the in valuc of cquipment duc to

1-2) Answer Only Three of the following questions: (9 marks)

1) The present trend is towards a.c for generation and distribution and d.c. for
transmission. Discuss the rcasons for it.

2) Discuss the advantages of interconnected grid system.

3) Describe the desirable characteristics of a tariff.

4) Discuss the various methods of determining the depreciation of the equipment.

5) Explain the difference between: Basc load and peak load power stations,

Second Question (10 Marks)

2-1) A singlc phasc load of 5 MW is transmitted by a pair of overhead conductors. If
a third conductor of thc samc cross-scction and matcrial be added and 3-phasc
supply be thus substituted for the original single phase, calculate the 3-phase
load which can now be transmitted if the voltage between the conductors and

the percentage loss in the lines remains unchanged. (S marks)

2-2) A generating station supplies the following loads: 15000 kW, 12000 kW, 8500
kW, 6000 kW and 450 kW. Thc station has a maximum demand of 22000 k'W.
‘The annual load factor of the station is 48%,
Calculate (1) the number of units supplied annually
(1) the diversity factor and
(1) the demand factor.

(5 marks)
With my Best Wishes

Prof. Dr. Magdi El-Saadawi
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First Question (15 Marks)
1-1) Fill in the blanks by inserting appropriate words: (6 marks)
Ly 4B b dualllll (claldll gf) dalslly Jigud) ab ) L) Lk

a. The area under the daily load curve gives . units generated in the day.

b. The connected load is generally.. more.... than the maximum demand.

¢. The value of demand factor is...... less..... than 1.

d. The higher the load factor of a power station, the. lesser. is the cost per unit gencrated
e. The value of diversity factor is ... more... than 1.

f.

Depreciation is the ... decrease... in valuc of cquipment duc to...use...

1-2) Answer Only Three of the following questions: (9 marks)

The present trend is towards a.c for generation and distribution and d.c. for
transmission. Discuss the reasons for it.

The DC has the following advantages for transmission:

1. It requircs only two conductors as compared to three for a.c. transmission.

. There is no inductance, capacitance, phase displacement and surge problems.

. Due to the absence ol inductance, the voltage drop in a d.c. transmission line is
less than the a.c. line for the same load and sending end voltage. For this reason, a
d.c. transmission line has better voltage regulation.

4. There is no skin effect in a d.c. system. Therelore, entire cross-section of the line

conductor is utilized.

5. For the same working voltage, the potential stress on the insulation is less in case
of d.c. system than that in a.c. systcm. Thercfore, a d.c. linc requires  less
insulation.

6. A d.c. linc has lesser interference with communication circuits.

L) N

But the DC have the following disadvantages for generation and distribution

a. lilectric power cannot be gencerated at high d.c. voltage due to commutation
problems.

b. The d.c. voltage cannot be stepped up for transmission of power at high voltages.

¢. The d.c. switches and circuit breakers have their own limitations

On other hand the A.C. has the following advantages for generation:

I. The power can be generated at high voltages.

2. The maintenance ol a.c. sub-stations is easy and cheaper.

3. The a.c. voltage can be stepped up or stepped down by transformers with ease and
cfficiencv. This nermits to transmit power at hieh voltaces and distribute it at safe
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 Discuss the advantages of interconnected grid system.
Advantages of interconnected grid system:
1. Cooperative assistancc is onc of the planned benefits of interconnected
operation .
2. 1t is always cconomical and rcliable.
3. To reducc the reserve gencration capacity in cach arca.
4. 1t gives the flexibility to meet unexpected emergency loads

3) Describe the desirable characteristics of a tariff.

1. Proper return: the total receipts from the consumers must be cqua

of producing and supplying clectrical energy plus rcasonablc profit. _

Fairness: 1'he tariff must be fair so that diffcrent types of consumers arc -S’c%tlSﬁCd

with the rate of charge ol electrical energy. A consumer whose load conditions

non-variable should be charged at a lower rate than the one whose load
conditions change appreciably [rom the ideal. _

3. Simplicity: The tari(l should be simple so that an ordinary consumer can easily
understand it.

4. Reasonable profit: The profit element in the tariff should be reasonable. An
clectric supply company is a public utility company and generally enjoys the
beneflits of monopoly. This calls for the profit to be restricted to 8% or so per
annum.

] to the cost

o

4) Discuss the various methods of dctermining the depreciation of the equipment.
The most commonly used methods arc: Straight line; and Diminishing value

mcthod;
(i) Straight line method: a constant depreciation charge is made every year on the
basis of total dcpreciation and the uscful life of the property. ‘The annual
depreciation charge on the straight linc method may be expressed as:
Annual depreciation charge = (P —S)/n

Where: P= Initial cost of cquipment, n = Uscful lifc of cquipment in years, and
S = Scrap or salvage valuc after the uscful life of the plant.

« Advantages
The straight line method is extremely simple and is easy to apply since the annual
depreciation is a constant charge.

« Disadvantages
1. The assumption ol constant depreciation charge every year is not correct.
2.1t does not account for the interest which may be drawn during accumulation

(ii) Diminishing value method. depreciation charge is made cvery year at a fixed
ratc on the diminished value of the cquipment. In other words, depreciation charge
is [irst applied (o the initial cost ol equipment and then to its diminished value. }
Annul depreciation unit x is given by: =1-(S/P)V"
Value of cquipment after n years = P(1 — x)"

* Advantage:
Low depreciation charges are made in the late years when the maintenance and
repair charges are quite heavy.
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-« Disadvantages '
The depreciation charge is independent of the rate of interest which it may draw

o during accumulation. Such interest moneys, il earned, are to be treated as income.

5) Explain the difference between: Base load and peak load power stations,

Base load: The unvarying load which occurs almost the whole day on the station.
As base load on the station is almost ol constant nature, therefore, it can be suitably
supplied (as discussed in the next Article) without facing the problems of variable
load.

Peak load: The various pcak demands of load over and above the basc load of the
station. These peak demands of the station generally form a small part of the total
load and may occur throughout the day.

Second Question (10 Marks)

2-1) A single phasc load of 5 MW is transmitted by a pair of overhead conductors. If
a third conductor of the same cross-scction and matcrial be added and 3-phasc
supply be thus substituted for the original single phase, calculate the 3-phasc
load which can now be transmitted if the voltage between the conductors and
the percentage loss in the lines remains unchanged. (5 marks)
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2-2) A gencerating station supplics the following loads: 15000 kW, 12000 kW. 8500
kW, 6000 kW and 450 kW. The station has a maximum demand of 22000 kW.
The annual load factor of the station is 48%.
Calculate (i) the number of units supplied annually
(i1) the diversity factor and
(i11) the demand factor. (5 marks)
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