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MODEL QUESTION PAPER - 2006

NATIONAL CERTIFICATION EXAMINATION

                                                                    FOR


                        
ENERGY MANAGERS AND ENERGY AUDITORS

	PAPER – 3 : ENERGY EFFICIENCY IN ELECTRICAL UTILITIES

Duration : 3 Hrs.                                                                                                             Max. Marks : 150




Section – 1 : OBJECTIVE TYPE                    MARKS : 1 X 50 = 50

          ( i ) Each question carries ONE mark

          ( ii ) Put a ( √ ) tick mark in the appropriate box in the answer book

	1.
	Power generating capacity in India, from coal based thermal power plants is about –

a) 65%  b) 70%  c) 40%  d) 75%

	2.
	Power loss in a line is the product of -

a) Resistance and Square of the current  b)  Resistance and current   

c) Resistance square and current  d) Resistance and cube of current

	3.
	Power factor is called as  – of the angle between kW and kVA

 a) Cosine  b) Sine  c) Tan  d) Cotan 

	4.
	If the fundamental frequency of the power system is 50 Hz, 5th harmonic will have a frequency of -- Hz

a) 10  b) 250  c) 125  d) 2500

	5.
	MD recorder is recording ---

a) instantaneous demand drawn  b) time-integrated demand over a predefined recording cycle c) can be both (a) and (b)  d) none of the above

	6.
	For a synchronous speed of 1500 rpm, at a given mains frequency of 50 Hz, the motor will have the number of poles as ---

a) 2  b) 4  c) 6  d) 8

	7.
	Squirrel cage motors are normally --- efficient than Slip ring motors

a) more  b) less  c) equally  d) none of the above

	8.
	Core losses in a motor accounts for --- of its total losses

a)  10-15%  b) 20-25%  c) 5-9%  d) 30-35 %

	9.
	For efficient overall operation in a Plant, it is desirable to have –

a) High value of efficiency and high power factor

b) High value of efficiency and low Power factor

c) Low value of efficiency and high power factor

d) Low value of efficiency and low power factor

	10.
	Fixed losses in a motor consist of ---

a) Magnetic core loss, friction and Windage losses

b) Magnetic core losses and resistance losses in the Stator

c) Friction losses and miscellaneous stray losses

d) Iron losses and miscellaneous losses



	11.
	For every 250 mm Wc pressure drop increase across at the suction path due to choked filter etc., the compressor power consumption increases by about ----percent for the same output

a) 1  b) 2  c) 3  d) 0.2

	12.
	The likely estimate on equivalent power wastage for a leakage from 7 bar compressed air system through 1.6 mm orifice size is ---kW

a) 0.2  b) 3.0  c) 0.8  d) 1.2 

	13.
	Vertical type reciprocating compressors are used in the capacity range of --- cfm

a) 50-150  b) 200-500  c) more than 1000  d) 10-50

	14.
	The compression ratios for axial flow compressors are ---

a) less  b) higher  c) moderate  d) none of the above

	15.
	The temperature at which moisture condenses is called as ---

a) Freeze point  b) Dew point  c) Vapourization point  d) Icing point

	16.
	The driving force for refrigeration in vapour absorption refrigeration plants is –

a) thermal energy  b) mechanical energy  c) electrical energy  d) all

	17.
	In general, designed chill water temperature drop across the chillers is ---0 C

a) 5  b) 1  c) 10  d) 17

	18.
	The compressor that has recently become practical in the Market is— compressor

a) Screw  b) Scroll  c) Reciprocating  d) all the above

	19.
	Screw compressor is also called as – compressor

a) reciprocating  b) helical axial  c) parallel  d) helical rotary

	20.
	The output of a reciprocating compressor is ---

a) nearly constant  b) pulsating  c) always increasing  d) always decreasing

	21.
	Specific ratio is used to define fans, blowers and compressors as per ---

a) ASA  b) ASAA  c) ASME  d) ASMA

	22.
	System curve of a fan depicts the relation between ---

a) air flow and pressure  b) air flow and BHP  c) air flow and RPM  d) none

	23.
	Axial flow fans are equipped with ---blades

a) variable pitch  b) fixed  c) curved  d) flat

	24.
	Peak efficiency of a radial fan is ---

a) 40%  b) 80-90%  c) 69-75%  d) 39-45%  

	25.
	The most efficient axial fan is of – type

a) propeller  b) radial  c) vane axial  d) forward curved

	26.
	Frictional losses in a pumping system is proportional to –

a) Q-1    b) Q-2   c) Q-3  d) Q2

	27.
	The intersection point of the pump curve and the system curve is called ---

a) system efficiency  b) best efficiency point  c) pump efficiency  d) none

	28.
	Increased suction lift from open wells, the delivery flow rate ---

a) increases  b) decreases  c) remains the same  d) none of the above

	29.
	For large capacity of centrifugal pumps, design efficiencies are in the range of around ---

a) 85%  b) 70%  c) 60%  d) 93%

	30.
	Throttling the delivery valve of a pump results in increased ---

a) head  b) power  c) both  (a) and (b) d) none of the above 

	31.
	Natural draft cooling towers are mainly used in –

a) Aluminium industry  b) Power stations  c) Steel industry  d) Cement industry

	32.
	Cooling capacity of cooling tower is ---

a) the heat rejected  b) volume of air passed  c) volume of water cooled  d) none of the above

	33.
	Which one of the following has the maximum effect on cooling tower performance?

a) casing  b) louvers  c) fill media  d)  drift

	34.
	This fill material is more energy efficient

a) splash fill  b) film fill  c) high clog thick sheet  d) low clog thick sheet 

	35.
	Some of the components of cooling tower are:

a) fill  b) fans  c) both (a) and (b)  d)  none of the above 

	36.
	Colour rending index is measured in the scale of ---

a) 1-100  b) 1-100%  c) 100-500  d) 100-1000

	37.
	Which of the following lighting source has the least life?

a) incandescent  b) Sodium vapour  c) Halogen  d) Mercury vapour

	38.
	The average rated life of CFL is – hrs

a) 5,000  b) 10,000  c) 7,000  d) 1,000

	39.
	This device aids initial voltage build-up for a Tube light

a) Choke b) Starter  c) Tube  d) none

	40.
	For better street lighting, ---type of lamp is recommended

a) HPSV  b) CFL  c) incandescent  d) none 

	41.
	Power requirement of DG set is determined by:

a) base load  b) minimum load  c) 50% load  d) 10% load

	42.
	Designed power factor of a DG set is –

a) Unity  b) 0.8  c) 0.9  d) 0.4

	43.
	The radiator cooling temperature for DG sets should be in the range of – 0 C

a) 45-60  b) 30-40  c) 40-50  d) 80-90

	44.
	High pressure gas injection is resorted to in the case of ---

a) high speed dual-fuel engines  b) slow speed dual-fuel engines  

c) high-speed single- fuel engines  d) slow speed single-fuel engines

	45.
	Water-cooled DG sets are ---air- cooled DG sets in performance

a) less efficient  b) equally efficient  c) more efficient  d) not efficient

	46.
	Hydrodynamic principle of speed control is used in ---

a) DC drives  b) Fluid coupling  c) PWM  d) Eddy current drives

	47.
	MD controller is used to switch off ---loads, in logical sequence

a) essential  b) non-essential  c) Capacitors  d) none of the above

	48. 
	Identify the “odd one” out from the following:

a) Occupancy sensor  b) Time-based controller  c) photo-sensor  d) capacitor based sensor

	49.
	Eddy current Drive is used to ---

a) keep the output constant  b) vary the output speed  c) improve the power factor  d) improve the voltage

	50.


	Amorphous core transformers are available at present up to –KVA capacity

a) 50  b) 100  c) 250  d) 1600

        


Section –II: SHORT DESCRIPTIVE QUESTIONS Marks: 10 x 5 = 50

(i) Answer all TEN questions

(ii) Each question carries Five marks   

S-1   “One Unit saved in Industry is equal to Two Units generated in the Power Station”—  

        Justify this Statement.

S-2   What is an energy efficient motor?

S-3   What are the major compressed air system components?

S-4   What are the several heat transfer loops in a refrigeration system?

S-5   What are the Design and selection criteria in respect of Fan?

S-6   What are the affinity laws relating to a rotodynamic pump performance?

S-7   What is meant by Cycles of Concentration and how is it related to cooling tower 

         Blow down?

S-8   What is ‘lamp efficacy’? How savings in Industrial sector can be achieved by using high 

         efficacy lamps?

S-9   Briefly explain two most important factors, to decide the type of DG set.

S-10 Why Amorphous core transformers are preferred over conventional transformers?  

Section-iii:  LONG DESCRIPTIVE QUESTIONS   Marks: 5 x 10 =50

(i) Answer all FIVE Questions 

(ii) Each Question carries TEN marks

1.The maximum demand approved by a utility is 5500 kVA and tariff provides for minimum billing demand of 80% of approved. Review of past 12 months records of bills reveals that the monthly maximum demand recorded is around 4200 kVA. 

Will there be any benefits in surrendering part of contract demand? If so what is the kVA that you recommend for surrendering?

Give the costs savings by surrendering demand, if unit rate for kVA demand is Rs 200. 

2.  What are the factors to be considered while selecting a motor? 

3. List out different capacity control methods for the fans.

4. Explain the methodology of refrigeration plant energy audit? 

5. Describe the step by step methodology of lighting system audit in a plant.
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