Paper 3 


Model Question Paper-2006
NATIONAL CERTIFICATION EXAMINATION 

FOR

ENERGY MANAGERS & ENERGY AUDITORS
	PAPER – 2:  Energy Efficiency in Electrical Utilities

                                   Duration: 3 HRS      Max. Marks: 150


Section – I:
 OBJECTIVE TYPE 



Marks: 50 x 1 = 50

(i)
Answer all 50 questions


(ii)
Each question carries one mark


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

	1.
	The cycle time of monthly maximum demand recording by State Electricity Authority is
a)  15 minutes

b)    30 minutes
c)  a or b  
             d)   60 minutes

	2.
	What is the relation between voltage drop reduction when the  Distribution power  is raised from 11KV to 33KV
a) 1          b) 12             c)  13             d) None of the above
    3              3                   3 

	3.
	Cascade Efficiency includes the losses in

a) Generation, transmission & utilization

b) Transmission and distribution & utilization         
c) Transmission and distribution 
         
d) Distribution and utilization

	4.
	Which of the following is pure resistive load

a) AC Motor
       

b) Induction furnace          

c) Incandescent lighting

d  None of the above

	5.
	At what % of loading no load loss equalizes the full load loss in transformer
a)  25% Loading                       b) 50% Loading

c)  75% Loading                       d) 100% Loading

	6.
	A 50 KVAR capacitor is designed for 440 voltage. If incoming voltage is reduced to 400 Voltage what is the effective  KVAR of capacitor.
a) 35 KVAR
                b) 40 KVAR
c) 41 KVAR  
                d) 51 KVAR

	7.
	The full load copper loss of 1000KVA transformer is 5 KW.  What is the loss at 600 KVA load
a) 1.08                               b) 1.80
c) 2.88                                d) 3.00

	8.
	What is THD Current,  if the current at 50 cycle is 50 amps and harmonic current at 150, 300Hz are 9 and 7 amps respectively
a) 8.8%                        b) 11.8%       
c) 22.8%                      d)  33.8% 


	9.
	What is the slip in 6 pole motor if full load speed is 900 rpm
a)10%                       b) 15%

c) 20%                      d) 30%

	10.
	The resistance of stator is .250 Ohms at 30oC. What is the resistance at 100oC operating temperature
a) 0.158 Ohms 
b) 0.250

c) 0.316        d) 0.375  

	11.
	What is the Rotor Input Power of 34 KW rated motor with 5% slip  
a) 32.30       c) 42.30
b) 36.84
   d) 46.84

	12.
	If 5% frequency of motor  is increased, starting torque will be changed by 
a) 5% increase 
    b) 5% decrease
c) 15% increase    d) 10% decrease

	13
	Which of the following is correct if 10% voltage is decreases in a motor
a) 19% decrease in max. starting  torque and 2% decrease in full load efficiency 
b) 20% increase in slip and 11% increase in full load current
c) 1.5% decrease in full load speed and 1% increase PF at full load
d) All of the above

	14.
	What is the % voltage unbalance  if R, Y and B phase voltage are 445, 425 and 430 
a) 4.7
b) 3.7
      
c) 2.7                               
d) 1.7

	15.
	The optimum size of  capacitor required  for a particular motor is 
a) Full load KVAR drawn by motor


b) No load KVAR drawn by motor           
c) 90% of full load KVAR drawn by Motor

d) 90% of no load KVAR drawn by motor

	16.
	If the motor speed increases for the same rated capacity, the KVAR requirement will
a) Decrease
b) Same irrespective of motor speed


c) Increase
d) None of the above

	17
	Which of the following is constant torque type loads
a)  Pump   
b)  Fan
c)  Conveyors        
d)  Compressors


	18
	The typical Temperature of the compressed air from two stage reciprocating compressors is
 a) 100-140oC            
 b) 140-160 0C
 c) 160-205oC
 d) 205-240oC


	19
	Lubricated Rotary compressor is available with capacity (CFM) range of
a)  10-100 

b)  10-500 

c)  100-500 
d)  100-1000 

	20
	Free air delivery (FAD) means
a) FAD at atmosphere pressure at any location

b) FAD at 15oC temp. 1 atmosphere
c) FAD at 15oc temp. and 1 bar 

d) None of the above



	21.
	For every 4oC rise in air inlet temperature in compressor may result in
a)  1% increase in power consumption 


b)  1.5% increase in power consumption 


c)  2.0% increase in power consumption
d)  2.5% increase in power consumption

	22
	For every 5.5oC in inlet air temperature to the second stage of the air compressor results in a 
a) 1.0% increase in specific energy consumption 


b) 1.5% increase in specific energy consumption


c) 2% increase in specific energy consumption
d) 2.5% increase in specific energy consumption

	23
	A reduction in the discharge pressure by 1 bar in a compressor would reduce the power consumption by
a) by 1- 3%
      
b) 3-5% 
c) 6-10%
d) 10-12% 

	24
	Two stage compressor is selected if working pressure is more than 
a) 2 bar         
b) 3 bar     

c) 4 bar  
             
d) 5 bar     

	25
	What is the % air leak  if loading and unloading time were observed as 15 sec. and 45 sec. respectively in 500 CFM compressors during leak test
a) 5%

b) 15%


c) 25%

d) 35%

	26
	The common type of compressed air drying system adopted in industry is 
a) Adsorption dryer

b) Steam dryer
c) Thermic fluid oil type dryer
d) All of the above

	27
	Which of the following is most suitable for more uniform air distribution of compressed air
a) Open end                
b) Closed loop              
c) Combination of a and b                   
d) All of the above

	28
	After periodical assessment of FAD test, corrective measures to be taken if
a) Deviation is more than 5%  

b) Deviation is more than 10%

c) Deviation is more than 15%

d) Deviation is more than 20% 


	29
	Which of the following statement is common in compressed air system
a) 20-25% compressed air leakages is not uncommon

b) 30-40% compressed air leakages is not uncommon          

c) 40-50% compressed air leakages is not uncommon

d)  50-70% compressed air leakages is not uncommon

	30
	Thermal energy is extracted from the centralized air conditioning space and expelled into out doors through…….loops of heat transfer
a) 3 loops 

b) 4 loops
c) 5 loops  

d) 6 loops

	31
	The refrigeration system is classified into  large capacity units if capacity is
a) More than 500 TR               
b) More than 750 TR                 
c) More than 1000 TR          
d) All of the above       
           

	32
	HCFC have………ozone depleting potential as compared to CFCs
a) 1-10%                
b) 2-10%      
c) 2-20%                  
d) 2-200%   

	33
	A complete chlorine free refrigerant is 
a) CFCs                  
b) HCFCs             
c) HFCs 
             
d) R22

	34
	COP of VAR system with Li-Br absorption refrigeration is
a) 0.45-0.55   
             b)   0.55-0.65
c) 0.65-0.70  
            d)   0.95-1.25

	35
	COP cornot cycle is maximum with……. Refrigerant
a)  R11                   
b)  R22
c)  R502                   
d)  R717

	36
	The cooling water requirement for triple effect VAR system is
a) 120 TR per 100TR 
b) 170 TR per 100 TR
c) 200 TR per 100 TR    d) 370 TR per 100 TR

	37
	If condenser temperature is 30oC and evaporator temperature is 25oC then COP cornot cycle of the refrigeration system is 
a) )  2             b)  3           c) 4      d) 5  

	38
	Radial type fan is used for application of 
a) Clean air application
b) Clean dust laden application
c) Dust laden and moist air application
d) All of the above


	39
	The Efficiency of the propeller fan is
a) Less 50%  
b) 50-60%  
c)Greater than 75%  
d)None of the above

	40
	Choose the correct statement
a) Fan system has high static head
b) Fan system has no static head 
c) Fan system has very little static head
d) None of the above

	41
	The Velocity head in a fan system  may be measured
a) After the Fan                    b) Before the Fan        
c) a and  b                             d) a or b

	42
	Which is not a positive displacement compressors

a) Reciprocating

b) Rotary

c) Roots Blower

d) Axial

	43
	NPSHR is proportional to 
a) Speed      b) Speed2       c) Speed3        d) No relation 

	44
	Cooling water inlet and out temperature are 40oC and 30oC respectively.  If the ambient air dry and wet temperatures are 33oC and 25oC, What is the approach?
a) 5                  b)  10          c) 15          d) 20

	45
	If the speed of pump is doubled.  Then the Head will……………
a) 4 Times decrease     
b) 4 Times increase     
c) 6 Times increase   
d) 6 Times decrease

	46
	The frame of the Cooling Tower  may be constructed with……………
a) Concrete  b) Galvanized Steel     c) Glass fiber
    d) All of the above

	47
	Which of the following has highest burning hours
a) LPSV  lamps   b) Halogen lamps  c) CFL   d) FTL

	48
	Which of the following is used for lighting controls
a) Photocell Controls  


b  Timer operated controls
c) Remote operated controls 

d) All of the above

	49
	Energy consumption of electronic ballast is
a) 2 to 4 watts       b) 2 to 8 watts         c) 6 to 10 watts     d) 10 to 12 watts

	50
	Maximum back pressure allowed in DG set waste heat recovery system installation is 
a) 250-100 mm WC   b) 100-200 mm WC   c) 200-250 mm WC    d) 250-300 mm WC


Section - II: 
  SHORT DESCRIPTIVE QUESTIONS

Marks: 10 x 5 = 50


(i)
Answer all Ten questions


(ii)
Each question carries Five marks

S-1
Energy Manager wanted to improve the existing PF 0.88 to 1 for avoiding 
penalty as well as to get incentives from utility.  The minimum PF 0.9 to be 
maintained to avoid penalty. The penalty rate is 1.25% on energy cost for every 0.01 
PF less than 
minimum. Incentive will be available for every 0.01 improvement 
above .95 is 
1.5% on energy cost .The monthly energy consumption 1.0 lakh  units.  
Find out 
the 
Cost reduction potential If unit charge is Rs 4/units.

S-2
How do you assess the performance of PF Capacitors?
S-3
List down any five common system problem and solution in electrical power distribution system of a typical industry. 
S-4
List any five compressed air system components and its purpose.
S-5
Explain energy efficiency by capacity control in chillers.
S-6
i) Briefly explain various types of centrifugal fan and its characteristics and application. ii) Which type of centrifugal fan has highest efficiency?
S-7
The rated parameters of a cooling water pump are given below


Power           - 10 KW



Head             - 55 M

                                    Flow                - 10 lit/sec.

It has been replaced with new pump for the same capacity with 25 M head.  What is the energy saving per hour? The new motor efficiency is 90% and new Pump efficiency is 70%.

S-8
In a Refrigeration system,  the evaporator and condenser temperature are -10oC and 32oC.  Chilled water is at 5oC produced from 30oC. Ambient water. For a refrigerator load 15 TR, What is the ideal power consumption in compressors?
S-9
The cooling water flow in a cooling tower is 150 m3/hr.  The inlet and outlet temperature of CW 38oC and 33oC.  The ambient air temperature are 35 and 27.   Find out the effectiveness of cooling tower and heat duty .What is the effectiveness if water flow is reduced by 50%
S-10
What are the types of automatic power factor control.  Explain briefly the working 
principle of operation.
-------- End of Section  - II ---------

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


(i)
Answer all Five questions 
(ii)
Each question carries Ten marks

L-1
What is motor load survey?  Suggest Energy Conservation Measures for the following


<35% motor loading



   35 to 50% Load variation



> 50- 60% Loading



 > 60- 70% Loading
L-2
A 10 TPH Boiler was operating at 50% loading with 60% damper opening of ID Fan.  The following two proposals were considered for implementation.

Proposal -1: Incorporate VSD  (efficiency of VSD 95%)

                                  Investment = Rs. 2.5 lakhs


Proposal-2 : Change the fan pulley SIZE
                                  Investment = Rs. 20,000

Motor input is 18 KW at full load


Motor and transmission efficiency = 92%


Cost of Power   = Rs.4./unit


Annual operating hours= 6000
            Assume fan efficiency is not changed

As an energy manager, which option will be selected for better pay back period? If speed of the fan is reduced to 75% of rated speed.

L-3
List any 10 Energy Conservation measures in compressed air system
L-4
Give short notes for the following:

a) Scroll Compressor


b) Energy efficient motor
L-5
An engg industry has lighting load of 40 KVA.  The incoming supply voltage is 415 V during day time and 440 V during night time.

Lighting load during day time            = 20 KVA

             Lighting load during night time          = 40 KVA

             PF in the lighting feeder                    = 0.7


Energy cost = Rs5/kw

             Energy Manager has installed a 50 KVA lighting transformer.  The lighting voltage is set to 200 V always.

            i) Find out the pay back period if investment for transformer is Rs.25,000.

             ii)What is the % of energy savings?

-------- End of Section  - III ---------
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