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1. Choose the correct option:                                                      2x10= 20
a) In a purely resistive circuit, the reactive kVAr will be- 

                   i. Less than one

ii. more than one
iii. Zero


iv. One
b) TOD is electrical utility refers to-  

                    i. Time of day

ii.  Total operating demand



iii. Total outages per day
iv. Time of demand

c) Which of the following is not a part of Energy Monitoring?
                    i. Recording


ii. Analysing

iii. Reporting


iv. Financing

d) Power factor is the ratio of -
                    i. kVA/kW


ii.  kW/kVA

iii. kVAr/kVA 

iv. kVA/kVAr

e) Energy supplied by combustion of fuel is equal to-
 i. fuel mass x density                ii.  fuel mass x specific heat 

iii. fuel mass x calorific value  iv. fuel mass x heat capacity

f) A firm substitutes (replaces) expensive oil and starts 
    firing wood in a boiler. The following scenario is most 
    likely-
i. Higher energy consumption  ii. higher fuel cost

iii. better boiler efficiency
   iv. less smoke in the stack

g) The ratio of energy consumption to corresponding    

  production is called-
i. specific energy consumption  ii. Energy intensity




   iii. production energy ratio 
    iv. specific production ratio
P.T.O.

h) Excess air can be derived by measuring percentage of_____ in flue gas- 

i. CH4         
 

     ii. O2 

              iii. CO            


     iv.  N2 
i) Energy consumed for the period is described by the  

  following equation (C= fixed and M is variable energy 
                 consumption)-
              i. C+M ×Production

     ii. C × M + Production

    iii. (C+M) × Production 

     iv. C × M × Production
j) CPM of a project management refers to-
i. Critical periodic management     ii.  critical path method

             iii. cost project management            iv. critical project 
                                                                                     monitoring
     2. Answer the following:                                                 3+3+4+4+6=20
a) Explain the difference between energy conservation and energy efficiency with suitable examples.
b) Write down the reporting format of an Energy Conservation Recommendation in Energy Auditing Report.
c) An oil fired boiler with a rated capacity of 12 tonne/h steam generation is switched over to rice husk firing. The boiler is de-rated to 7 tonne/h. List down four major reasons for the de-rating.
d) Explain briefly: (i) guaranteed saving performance contract and (ii) shared savings performance contract. 
e) In a textile plant, the average monthly energy consumption is 7 lakhs unit of electricity from grid, 40 kL of furnace oil (specific gravity: 0.92) for thermic fluid heater, 60 tonne of coal for steam boiler and 10 kL of HSD (specific gravity: 0.885) for material handling equipment. Calculate the energy consumption in terms of Metric Tonne of Oil Equivalent (MTOE) for the plant. Comment whether this textile plant qualifies as a notified designated consumer under the Energy Conservation Act?
              (Given data: 1 kWh=860 kcal, GCV of coal: 3450 kcal/kg, 
               GCV of furnace oil: 10, 600 kcal/kg, GCV of HSD: 10,500 
               kcal/kg and 1 kg oil equivalent: 10000 kcal.)
3. Answer the following:                                                                3+6+6=15

a) Explain TOD tariff and how it is beneficial for the power system and consumers?
b) An energy meter connected to a 3 phase, 18.75 kW pump shows 108 units’ consumption for six hours of operation. The load on the motor was steady. The consumer doubted the energy meter reading and electrical parameter such as current, voltage and power factor were measured. The measured values were 
430 V line volts, 25 A line current and 0.80 Power Factor. Find out if the energy meter reading is correct.
c) In an industry workshop 80 numbers of fused 60 W incandescent light bulbs (ILB) are replaced by same numbers of 15 W CFL instead of new ILB. Calculate the following for 4000 hours of operation per year. 

(i) Annual “kWh saved” 

(ii) “annual kVAh saved” if the power factor of the CFL is 0.6, 

(iii) annual reduction in electricity costs if Rs. 5 per kWh is the energy charge and Rs. 250 per kVA per month is the demand charge. 

  4. Answer the following:                                                              4+5+6=15

a) How do you calculate the efficiency of a boiler by indirect method?
b) Discuss four major energy conservation opportunities in a boiler system. 
c) During April 2017, a plant has recorded a maximum demand of 600 kVA and average power factor (PF) is observed to be 0.82 lag. The minimum PF to be maintained is 0.92 lag as per the utility regulations and every one % dip (or decimal) in PF attracts a penalty of Rs 10,000 in each month. Calculate the improvement in PF for May 2017 by installing 100 kVAr capacitors and also the differences in penalty paid in April and to be pay if any, during May 2017.
***
