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This paper consists of Six (06) questions. Answer only five (05) Questions.
_ o Question No 01 is compulsory.

Instructions

1. Read the questions carefully before answering,

2. Please note that you should write your registration number and
pages.of your answer book. Do not write your name, )

3. Incase of doubt, please consult the supervisor or an invigilator conducting the
examination. :

4. Answer only five (05) questions.

your index number in each

Ql. CASESTUDY (Compulsory Question)

goods manufacturing industry in Sri Lanka for over 10

- “years, It operates on a two ‘shift work programme. One shift operates from 06.00hss to °

14.00hrs and the second shift from 14.00hrs to 22.00hrs. The com

week and Saturday and Sunday are non-working days. The average monthly electricity

consumption of the factory is 25,400 kWh and the maximum demand is 125kVA. The current

pany operates 5 days a

critical 'produ.ction
 SLELed i _ § cannot be stopped half way, but must continue to
operate until their job is completed. One machine, of capacity 20kW operates from 12.00hzs

&, of capacity 12kW and power factor 0.8, operates
from 09.00hrs to 17.00hrs daily. :

The tariffs applicable to the industry.

Normal Tariff : Time of Day Tariff . -
Energy Charge . Rs. 9.30/kWh Peak - Rs. 24.60/kWh
' A Off peak - Rs. 8.40/kWh
Max. Demand (kVA) charge Rs. 675/kVA : - Rs. 650/kVA
Peak period e — 18.30hrs to 22.30hrs
- Fixed charge Rs. 3000 - Rs. 3000
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Average monthly electricity consumption durihg peak period =940 kWh - ,
Cost of electricity generated by the standby generator ~ =Rs. 18.00/kWh

(including operation and maintenance) - '
Peak demand occurs during the
operation.

Operating power factor of 20kW machine was 0.85, and that of 12kW machine was 0.8.
Cost of change over to Time of the Day Tariff is Rs. 25,000.

Answer the following questions,

@.

Q3.

Q4.

Qs.

3. Ifa water pump (a time flexible load) of capacity 5 kW and 0.8 power factor has been

18.00 hrs to 20.00 hrs, what recommendations
tariff is applicable?

businesses in global business setting?

1.
Day tariff without making any changes to the present system. Justify your answer.

. Do you recommend running the generator duri
cost advantages would be accruable?

operating daily for two hours from

would you give to further minimize the electricity cost when TOD
J ustify_ your answer by calculating the benefits accruable, -

. What other acﬁo.ns would you recommend to reduce the cost of electricity? _
. (32 marks)
» Write short notes on four (04) of the following.

Energy labelling

Energy conservation .

‘Comfort zone in air conditioning
Excess air in fizel combustion
Specific energy consumption

O

ce ' (17 marks)
Discuss in detail the environmental implications

of consumption of fossil fuels. In
what way this could undermine the competi

(17 marks)

improvement in overall energy efficiency of
critically. Use a few practical examples of attitu
positive impact on energy efficiency,

a couniry”. Discuss this statement
_ dinal behaviours: of people that have
in support of your answer. !

(17 marks)

What are the important environmenta] Parameters that are controlled in space air
conditioning for human comfort? Disciiss ]
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Analyse the system and find out whether it is profitable to change over to the Time of

ng peak hours? If so what additional

tive advantage of. manufacturing |
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(i) Measurements taken on the operation of a 15 kW, 3 phase (name plate dzita).- o
Induction Motor has given the followings readings, ‘ R

» Power consumption =125kW
* Power factor =(.84

Find out the following,

a) Operating kVA of the motor

b) If power factor to he improved to 0.99, what is the value of kVar
(capacitance) that should be connected to the motar?

¢) When the power factor is improved to 0.99 what would be the reduction in
kVA expected?

(ii) An energy efficiency improvement exercise was carried out in a Garment factory
in Sri Lanka. The study done on the lighting system on the production floor

provided the following data.
. No of lamps Type bf lamp | Wattage per lamp Operating h-rs per day
200 Fluorescent Tube 40w | 8 hrs
with magnetic ballast
| Energy consumption of the magnetic ballast =12W

It is also, observe that lighting consumption has a direct bearing on the maximum
demand. - '

Electricity tariff applicable o e industry is

Unit charge =Rs. 9.30 per kWh
kVA charge | =Rs. 675 per kVA

Calculate,

- a) The current annual energy consumption and cost of electricity for lighting in

the production floor.

b) If all magnetic ballasts are replaced -by electronic ballasts calculate the
c) Calculate the simple payback of the investment, (17 marks)

****ALL RIGHT RESERVED*#+x
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