
52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

52
D

66
5B

A
61

02
10

D
66

37
CEC

2F
49

3E
30

66
52

D
66

5B
A

61
02

10
D

66
37

CEC
2F

49
3E

30
66

68469 Page 1 of 5 

 

                                                       

 

 

  (3 Hours)                         [Total Marks: 80 
 

 

 

N.B. 

1. Question No.1 is Compulsory. 

2. Answer any three out of remaining five questions 

3. Assume any suitable data wherever required but justified the same 

4. Illustrate answer with sketches wherever required 

 

Q 1   a) State whether true or false and justify the same (Any five)  

1.  Variable Speed Drive (VSD) provides significant energy savings in case of 

variable torque load 

(02) 

2.  Individual compensation does not change the protection setting in the upstream 

side. 

(02) 

3.  Energy Efficient Motor is more compact than standard motor of the same rating. (02) 

4.  Air Circuit Breaker (ACB), Molded Case Circuit Breaker (MCCB) and Miniature 

Circuit Breaker (MCB) are an examples of an Air Insulated Switchgear (AIS). 

(02) 

5.  Specific Energy Consumption (SEC) is popularly use to analyze energy efficiency 

of plant. 

(02) 

6.  Decision of Correlation Color Temperature (CCT) of lamp depends upon the 

application for which illumination system is designed.  

(02) 

            

  Q,1 b)  Illustrate advantages of busbar system in comparison with a cable system           (05) 

  Q.1 c) List out energy saving opportunities in fans and blowers. (05) 

Q  2  a) From the data given below,  

i. Draw the SLD showing the location of loads metering devices and various 

protective devices and their ratings. 

ii.   Calculate the kVA rating of transformer required for the loads. 

iii. Specify the ratings of HT and LT (main) circuit breaker 

iv. Suggest for which load, power factor improvement required and calculate 

capacitor bank required to improve power factor to 0.95.  

Load No 
kW 

Rating 
LF DF Efficiency PF Phase 

1 100 0.8 0.7 0.7 0.7 Three phase 

2 350 0.85 0.7 0.8 0.85 Three phase 

3 200 0.5 0.5 0.9 0.95 Single phase 

4 400 0.55 0.4 0.9 0.80 Single phase 

 

 

(15) 

         b) Enlist the desirable characteristics of Energy Audit Instruments (05) 
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TURN OVER 
 

Q  3  a) A 50kW heater, 415V, 3, 50Hz connected to PCC length = 100m. Two other 

circuit is running in a cable tray. Ambient temperature is 40C. Fault level is 

20kA. Calculate and specify the cable required for the same. 

Sr. 

No 

Type of Cable Value of k (Cu) Value of k (AL) 

a) PVC cable  300mm2 115 76 

b) PVC cable  300mm2 103 68 

c) XLPE cable 114 92 

  

(10) 

         b) Illustrate the need of UPS. What are the types of UPS? Illustrate the suitability of 

each with the help of suitable examples.  

(10) 

   

Q  4  a) An 80HP motor is to operate at full load for 800hr/yr, half load 1800hr/yr, and to 

be switched off the rest of the time. Two motors are available 

Energy Efficient Motor Efficiency at full load 0.92 

Efficiency at half load 0.90 

Standard Motor Efficiency at full load 0.90 

Efficiency at half load 0.88 

The cost of energy is Rs. 7.5/kWh. Which motor to be selected based on yearly 

saving in consumption if the cost of Standard Motor is 200000/- and cost of 

energy efficient motor is 270000/- then in your opinion which motor to be selected 

for the installation? 

(10) 

 b)  List the types of power distribution system. Illustrate anyone in detail (10) 

   

Q. 5  a) An office room measuring (43m (L) + 18m (B) + 5m (H) requires an average 

illumination of 400 lux.  

a. State the design consideration for above lighting system 

b. Calculate the number of luminaires (fixtures) required  

c. Draw the lighting layout 

d. Calculate the Lighting Power Density (LPD) 

 

(15)  

         b) Define energy monitoring and Targeting.  (05) 

   

Q  6   Write a short note on (any four) 

i) Preliminary Energy Audit 

ii) Single line diagram 

iii) CUSUM technique 

iv) Building Management System (BMS) 

v) Variable Speed Drives as an Energy Efficient Measure 

(20) 

Paper / Subject Code: 52801 / Design , Management & Auditing of Electrical Systems
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Data for Illumination Design problems 

 

 
Lamp Data 

Sr. No. Type of Lamp Wattage Lumen output 

1. Fluorescent (T8/T5) 

18 (Halo phosphate) 1015 

36 (Halo phosphate) 2450 

18 (82/84/86) 1300 

36 (82/84/86) 3250 

28 (T5) 2800 

2. CFL 

9 600 

11 760 

13 920 

18 1200 

 

TABLE-36 

Correction factors for groups of more than three single-core cables or more than one multicore 

cables or more than one multicore cables 

Multicore cables: 

(Factors to be applied 

to the values for one 

cable)  

Number of cables 

2 3 4 5 6 7 8 9 10 

0.80 0.70 0.65 0.60 0.57 0.52 0.48 0.45 0.43 

 
NOTES: 1. These factors are applicable to groups of cables all of one size equally loaded, including groups 

bunched in more than one plane 

 2. Where, spacing between adjacent cables exceeds twice their overall diameter, no reduction factor 

need be applied  
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