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2. INTRODUCTION 
An energy audit is an inspection, survey and analysis of energy flows, for energy 

conservation in a building, process or system to reduce the amount of energy input into the system 

without negatively affecting the output(s). In commercial and industrial real estate, an energy audit 

is the first step in identifying opportunities to reduce energy expense and carbon footprints. 

The scope of an energy audit can comprise a detailed review of the energy performance of 

an organization, Significant Energy User(s), systems, energy-using processes and/or equipment. It 

is typically based on appropriate measurement and observation of actual energy performance for 

the defined energy audit scope. 

Energy audit outputs typically include information on current energy consumption and 

energy performance, and they can be accompanied by a series of specific recommendations ranked 

by energy performance improvement or financial return on investment, based on analysis of 

specific site data and operating conditions 

In the present study, the campus comprising of Medical college, Nursing college, School 

of Physiotherapy and School of Allied Health and Science, an electricity audit has been done. In 

this study  Admin buildings, specialty services ,Operation theaters , Diagnostic  service 

department, Clinical laboratories, Service areas viz. laundry, kitchen, Central sterile services 

department(CSSD), Backup power supply, AC plant, Manifold Rooms, Pharmacy services  

instrument, Fans, air conditioners, Computers facilities , IT infrastructures, Digital Libraries, 

Hostel facilities   etc., were considered.. We have studied total budget of the Institution total 

economic investment of an Institution on the electricity and total electricity generated from the 

solar electricity generation unit. Also, we have studied total saving of electricity and the exact 

contribution of bulb, fans, computer, instruments etc in the total requirement of electricity. We 
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have studied all the above said parts of energy audit by collecting the exact details of the inputs 

through a survey. 

3. SUMMARY STATEMENT 
 

The IQAC Director, AarupadaiVeedu Medical College & Hospital situated on the Pondy – 

Cuddalore main road , Pondicherry requested to carry out Energy Audit at their campus comprising 

Medical college, Nursing college, School of Physiotherapy and School of Allied Health and 

Science. Energy and Power Quality Audit team had undertaken harmonic and other electrical 

parameter measurements on 3rd November  2020 at their institute of 1000 kVA capacity.   

 
The summary of the information are as follows:  
 
The measurements were undertaken using Model: 1735 Three-Phase Power Quality Logger 

The following parameters were recorded by the above instrument with 2 minutes recording 

sample time over the 2 hours,  

(i) The following parameters were recorded  
 
(a) 3 Phase voltage 
(b) 3 Phase current 
(c) Frequency 
(d) % Voltage Unbalance 
(e) % Current Unbalance 
(f) Active Power in kW and reactive power in kVAR 
(g) Power Factor 
(h) % Voltage THD  
(i) % Current THD 

The parameters (a) to (i) are  recorded  every 2 minutes  period  by the meter and they are 

averaged  ( for convenience of handling )   

*The definition of THD are provided at the end of this section 
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(ii) The trend recordings for various parameters (voltages, currents, powers and power 

factors) are also taken for the different periods of recording times. 

(iii) This is followed by the report of the recordings for the various combinations of   

equipment in operation to cover possible operational modes with the time stamp.  

For these periods the recorded parameters are provided without averaging but as 

the raw data at 10 sec sample time records. The corresponding THD figures and 

the   calculated TDD values   with 4500 kVA   as the base are also provided. 

(iv) The scrutiny of the data presented for the THD. The voltage THD figures are also 

well within the stipulated 1.2% whereas the current THD is in the range between 

2.07 % to 10.4% which is high as per the CEA. 

(v) These values are not well within the IEEE 519-1992 stipulations which are 

internationally accepted values.  

(vi)  The extracts   from IEEE regulations and CEA regulations are provided as 
annexure to this report. 

 
(vii) Definitions of THD and TDD:  

 
 
THD = Total Harmonic Distortion 
  

The ratio of the root-mean-square of the harmonic (voltage or current) content to the root-

mean-square of the fundamental quantity, expressed as a percent of fundamental. THD 

typically refers to instantaneous measurement of harmonic distortion at an individual piece 

of equipment or group of loads, based on the actual fundamental current that is flowing 

during the measurement. THD is the typical measurement made with a harmonic analyzing 

equipment which takes in 3 phase voltages and currents from which the same is extracted 

as per the following ratio. 

 

THD   sum of squares of amplitudes of all harmonics 

100% 

 

 square of amplitude of fundamental  
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TDD = Total Demand Distortion 

The total root-sum-square harmonic current distortion, in percent of the maximum 

demand load current (15- or 30-minute demand). 

 

TDD     sum of squares of amplitudes of all harmonics 100% 

 square of maximum demand load current  

 

When the point of common coupling (PCC) is considered at the service entrance or utility 

metering point, IEEE-519 recommends that the maximum demand load current (IL) be 

calculated as the average current of the maximum demand for the preceding 12 months. To 

calculate TDD for new construction, prior to installation of equipment, one may use good 

engineering judgments to estimate the expected maximum demand load current. A 

conservative approach is to use the summation of the FLA ratings of all motors. 

 

4. MEASURING EQUIPMENT 
SPECIFICATION 

Features of Power Quality Logger Make: Fluke Model: 1735  

 
Fluke’s 1735 Three-Phase power data logger is Fluke's most versatile multi-purpose power quality 

and energy analyzer on the market for the price and is the ideal power meter for conducting energy 

studies and basic power quality logging. Set the Power Logger up in seconds with the included 

flexible current probes and colour display. The power quality meter measures most electrical 

power parameters, harmonics, and captures voltage events. 
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 Equipment Connection Method 
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5. TOTAL AVERAGE RECORDINGS 
5.1 Total Recordings for Seven Hours Averaged over 2 min 

 

S.N
o 

3Phase Voltage  3Phase Current Frequency  %  
Voltage 

Unbalance  

%  
Current 

Unbalance  

Active  
Power  
in kW  

Reactive  
power  
in kVAr  

 Power 
Factor  

% Voltage 
THD  

% Voltage 
THD  

% 
Voltage 

THD  

% 
Current 

THD  

% Current 
THD  

% Current 
THD  

  L1 L2 L3 L1 L2 L3   V1 V2 V3 I1 I2 I3 

1 571.64 673.77 646.50 571.64 673.77 646.50 50.05 0.85% 6.40% 418.63 80.23 0.98 1.2 1.2 1.2 6 5.3 5 

2 517.64 639.55 596.86 517.64 639.55 596.86 50.04 0.77% 8.58% 388.09 76.94 0.98 1.2 1.2 1.1 6.5 5.2 5.2 

3 524.73 624.82 585.82 524.73 624.82 585.82 50.07 0.78% 7.42% 385.82 70.28 0.98 1.1 1.1 1.1 5.9 4.9 4.7 

4 521.32 601.50 566.59 521.32 601.50 566.59 50.06 0.79% 6.38% 375.13 69.71 0.98 1.2 1.1 1.1 6.1 5.2 5.2 

5 532.23 605.86 587.86 532.23 605.86 587.86 50.09 0.82% 5.04% 383.55 73.07 0.98 1.1 1.1 1.1 6 5.2 4.9 

6 530.73 614.73 618.14 530.73 614.73 618.14 50.12 0.86% 4.90% 391.90 76.31 0.98 1.1 1.1 1 6 5.1 4.7 

7 523.91 594.14 580.09 523.91 594.14 580.09 50.11 0.83% 4.73% 377.52 75.80 0.98 1.1 1.1 1.1 5.8 5.2 4.8 

8 558.00 603.68 585.14 558.00 603.68 585.14 50.09 0.85% 3.55% 389.46 74.83 0.98 1.1 1.2 1.1 5.7 5.3 4.9 

9 546.14 606.41 574.91 546.14 606.41 574.91 50.06 0.80% 5.04% 385.02 73.98 0.98 1.2 1.2 1.1 6.3 5.7 5.6 

10 525.14 614.59 567.14 525.14 614.59 567.14 50.06 0.76% 7.43% 379.17 73.70 0.98 1.2 1.2 1.1 6.5 5.6 5.6 

11 535.50 630.68 544.09 535.50 630.68 544.09 50.05 0.70% 9.61% 379.62 76.99 0.98 1.1 1.1 1.1 6.2 5.3 5.9 

12 520.09 620.18 535.23 520.09 620.18 535.23 50 0.69% 9.95% 371.43 78.24 0.97 1.2 1.2 1.2 6.6 5.5 6.1 

13 564.82 644.59 530.46 564.82 644.59 530.46 50 0.66% 10.03% 387.41 75.97 0.98 1.1 1.1 1.1 5.7 5.1 6 

14 518.05 604.50 525.96 518.05 604.50 525.96 50.03 0.68% 9.10% 367.51 69.32 0.98 1.1 1.1 1.1 5.9 5 5.5 

15 505.36 595.36 535.64 505.36 595.36 535.64 50.03 0.71% 8.38% 365.63 65.45 0.98 1.1 1.1 1 6 5.1 5.3 

16 489.14 606.14 513.68 489.14 606.14 513.68 50.01 0.68% 11.52% 358.75 67.95 0.98 1.1 1.1 1.1 6 4.8 5.5 

17 502.77 595.36 507.27 502.77 595.36 507.27 50.02 0.70% 10.12% 357.90 68.24 0.98 1.1 1.2 1.1 6.8 5.8 6.5 

18 517.91 569.46 500.59 517.91 569.46 500.59 50.03 0.71% 7.05% 354.94 66.64 0.98 1.1 1.2 1.2 6.9 6.5 6.8 

19 514.91 555.82 534.00 514.91 555.82 534.00 50.01 0.75% 3.76% 358.92 66.25 0.98 1.1 1.2 1.1 6.3 6.1 5.9 
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20 514.36 565.50 515.18 514.36 565.50 515.18 50.01 0.72% 5.98% 357.67 62.10 0.98 1.1 1.1 1.1 5.6 5.2 5.5 

21 449.05 522.55 472.91 449.05 522.55 472.91 50 0.72% 7.85% 324.58 54.87 0.98 1.1 1.1 1 6.5 5.8 5.9 

22 440.73 531.27 468.00 440.73 531.27 468.00 50.01 0.69% 9.65% 323.33 58.29 0.98 1.1 1.1 1 6.9 6 6.2 

23 444.14 531.55 462.14 444.14 531.55 462.14 50 0.68% 9.83% 322.36 60.05 0.98 1.1 1.2 1.1 7.7 6.8 7.1 

24 438.55 565.91 489.41 438.55 565.91 489.41 49.99 0.69% 12.01% 334.59 63.06 0.98 1.1 1.1 1 7.7 6.1 6.4 

25 425.86 561.55 482.05 425.86 561.55 482.05 49.95 0.68% 12.77% 329.35 60.10 0.98 1.1 1.1 1.1 7.2 5.6 5.9 

26 403.09 479.18 481.77 403.09 479.18 481.77 49.96 0.76% 5.62% 305.87 58.85 0.98 1 1 0.9 7.4 6.3 5.5 

27 381.41 415.77 424.50 381.41 415.77 424.50 49.97 0.74% 4.07% 273.63 53.45 0.98 1.1 1 1 7.2 6.5 5.6 

28 355.09 413.46 388.09 355.09 413.46 388.09 49.99 0.67% 6.75% 260.38 44.98 0.98 1 1 1 8.1 6.8 6.4 

29 315.96 401.32 376.50 315.96 401.32 376.50 50 0.65% 9.15% 247.58 36.56 0.99 1.1 1 1 9.2 6.9 6.4 

30 323.59 404.59 371.59 323.59 404.59 371.59 50.01 0.63% 9.39% 248.32 38.44 0.98 1.1 1 1 9.2 7.1 6.8 

31 341.05 424.64 397.36 341.05 424.64 397.36 50.02 0.66% 8.70% 262.08 42.36 0.98 1.1 1.1 1.1 9.7 7.6 7.3 

32 349.36 450.14 417.41 349.36 450.14 417.41 50.02 0.64% 9.89% 274.20 45.04 0.98 1.2 1.1 1.1 9.5 7.1 6.9 

33 335.46 445.09 402.14 335.46 445.09 402.14 50.04 0.62% 11.43% 266.86 43.16 0.98 1.1 1.1 1 10.1 7.5 7.4 

34 335.05 431.59 377.32 335.05 431.59 377.32 50.04 0.57% 11.65% 258.16 40.43 0.98 1.2 1.1 1.1 10.2 7.8 8.1 

35 295.91 349.77 321.41 295.91 349.77 321.41 50.05 0.57% 7.84% 217.79 37.30 0.98 1.2 1.1 1.1 10.4 8.5 8.2 

36 280.50 337.77 312.68 280.50 337.77 312.68 50.05 0.56% 8.13% 210.34 33.38 0.98 1.2 1 1.1 10.2 8 7.8 

37 310.50 368.18 336.14 310.50 368.18 336.14 50.07 0.59% 8.12% 228.88 38.61 0.98 1.1 1 1 9.2 7.5 7.4 

38 282.55 345.27 333.27 282.55 345.27 333.27 50.05 0.59% 7.21% 218.13 28.60 0.988 1 1 0.9 8 7.1 6.4 

39 241.50 304.77 278.46 241.50 304.77 278.46 50.02 0.55% 9.80% 188.45 19.50 0.994 0.7 0.7 0.6 3.3 3.5 4 

40 276.55 328.77 290.46 276.55 328.77 290.46 49.98 0.57% 9.18% 204.31 21.67 0.993 0.7 0.7 0.6 3.2 3.2 4.1 

41 272.59 343.50 299.59 272.59 343.50 299.59 49.97 0.56% 11.14% 209.26 20.64 0.993 0.7 0.7 0.7 3.1 3 4 

42 267.82 329.59 300.68 267.82 329.59 300.68 49.94 0.53% 9.17% 204.42 24.74 0.992 0.7 0.6 0.6 2.9 2.9 3.8 

43 250.77 307.36 282.27 250.77 307.36 282.27 49.95 0.52% 8.86% 190.78 27.64 0.989 0.7 0.7 0.6 3.2 3.1 3.8 

44 273.82 324.68 269.46 273.82 324.68 269.46 49.98 0.50% 10.89% 197.83 24.51 0.991 0.7 0.7 0.6 3.1 2.9 3.9 

45 296.05 330.96 275.32 296.05 330.96 275.32 49.99 0.51% 9.12% 205.68 24.05 0.992 0.7 0.7 0.7 3 2.8 3.9 

46 302.05 338.73 292.09 302.05 338.73 292.09 50.02 0.52% 8.20% 213.18 20.58 0.994 0.7 0.6 0.7 3 2.7 3.9 

47 307.09 329.86 301.23 307.09 329.86 301.23 50.02 0.54% 5.20% 213.47 28.32 0.991 0.7 0.6 0.6 3 2.8 3.7 

48 296.46 336.27 310.91 296.46 336.27 310.91 50.01 0.53% 6.46% 214.89 25.42 0.992 0.6 0.6 0.6 3 2.8 3.6 

49 288.96 351.82 317.86 288.96 351.82 317.86 49.97 0.54% 9.17% 218.07 26.27 0.992 0.6 0.6 0.6 3 2.7 3.5 
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50 284.86 331.64 307.91 284.86 331.64 307.91 49.96 0.54% 7.09% 208.80 36.22 0.984 0.7 0.6 0.6 3 2.8 3.3 

51 312.27 329.18 300.68 312.27 329.18 300.68 50.02 0.57% 4.60% 213.01 38.78 0.983 0.6 0.6 0.6 2.8 3 3.4 

52 426.00 456.82 415.50 426.00 456.82 415.50 50.05 0.58% 5.26% 290.97 63.40 0.975 1 1 1 6.1 6 5.9 

53 528.68 554.86 516.14 528.68 554.86 516.14 50.03 0.67% 3.90% 356.02 84.44 0.97 1.2 1.2 1.1 6.3 6.2 6.1 

54 549.68 598.09 574.36 549.68 598.09 574.36 50 0.71% 4.02% 386.16 79.61 0.977 1.1 1.1 1.1 5.9 5.5 5.4 

55 574.91 630.27 589.64 574.91 630.27 589.64 50.01 0.74% 5.08% 403.90 75.23 0.98 1.1 1.1 1.1 5.6 5.1 5.3 

56 580.23 606.68 562.50 580.23 606.68 562.50 49.98 0.71% 3.88% 393.95 73.01 0.981 1.1 1.1 1.1 5.5 5.4 5.7 

57 551.32 602.18 524.32 551.32 602.18 524.32 49.97 0.66% 7.13% 378.88 67.84 0.982 1.1 1 1 5.2 4.8 5.4 

58 516.27 594.96 554.05 516.27 594.96 554.05 49.96 0.70% 6.70% 375.75 71.42 0.98 1 1 1 5.6 4.9 5.1 

59 523.23 583.77 563.46 523.23 583.77 563.46 49.97 0.74% 4.62% 378.26 66.81 0.982 1.1 1 1 5.4 4.9 4.8 
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6.Annexure 
 

1. EXTRACTS FROM IEEE 519-1992 
2. CEA Regulations- Extracts  

 
i. Technical Standards for Connectivity to the Grid 

ii. Central Electricity Authority (Grid Standards) Regulations 2010 New 
 

 
1. EXTRACTS FROM IEEE 519-1992 

 
Voltage Distortion Limits. 

The recommended voltage distortion limits (see Table 11.1) are concerned with the follow 

indices:  

THD: Table (RSS) Harmonic voltage distortion in percent of nominal fundamental 

frequency voltage.  

 

The limits listed in Table 11.1 should be used as system design values for the “worst case” 

for normal operation (conditions lasting longer than one hour). For shorter periods, during start-

ups or unusual conditions, the limits may be exceeded by 50%. 

 
Voltage Distortion Limits 

 

Bus voltage at PCC   Individual voltage Distortion (%)   Total voltage Distortion THD (%) 

69 kV and below   3.0     5.0 

69.001kV through 161kV  1.5     2.5 

161.001 kV and above  1.0     1.5 

Note: High-voltage systems can have up to 2.0% THD where the cause is an HVDC terminal 

that will attenuate by the time it is tapped for a user.  

 

 

 

 

http://www.cea.nic.in/reports/regulation/grid_connect_reg.pdf
http://www.cea.nic.in/reports/regulation/grid_standards_reg.pdf
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CURRENT DISTORTION LIMITS FOR GENERAL DISTRIBUTION SYSTEMS 

 (120V THROUGH 69 000V) 

 

Maximum Harmonic Current Distortion in Percent of I1 

Individual Harmonic Order /odd Harmonics/ 

Isc/IL      <11       11h<17       17h<23       23h<35        35h        TDD 

<20  4.0  2.0  1.5  0.6  0.3  5.0 

20<50  7.0  3.5  2.5  1.0  0.5  8.0 

50<100 10.0  4.5  4.0  1.5  0.7  12.0 

100<1000 12.0  5.5  5.0  2.0  1.0  15.0 

>1000  15.0  7.0  6.0  2.5  1.4  20.0 

 

Current Distortion Limits for General Sub transmission Systems  

(69 001 V through 161 000 V) 

Maximum Harmonic Current Distortion in Percent of IL 

Individual Harmonic Order (odd Harmonics) 

Isc/IL      <11       11h<17       17h<23       23h<35        35h        TDD 

<20  2.0  1.0  0.75  0.3  0.15  2.5 

20<50  3.5  1.75  1.25  0.5  0.25  4.0 

50<100 5.0  2.25  2.0  0.75  0.35  6.0 

100<1000 6.0  2.75  2.5  1.0  0.5  7.5 

>1000  7.5  3.5  3.0  1.25  0.7  10.0 

Even harmonics are limited to 25% of the odd harmonic limits above.  

Current distortions that result in a de offset, e.g., half-wave converters, are not allowed. 

*All power generation equipment is limited to these values of current distortion, regardless of 

action Isc / IL 

Where 

Isc = maximum short-circuit current at PCC. IL = maximum demand load current (fundamental 

frequency component) at PCC. 
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2. Extracts from CEA regulations 

i. Technical Standards for Connectivity to the Grid 

 

 

 

 
 

http://www.cea.nic.in/reports/regulation/grid_connect_reg.pdf
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Part-II 

Gird connectivity standards applicable to the generating Units  
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 ii. Central Electricity Authority (Grid Standards) Regulations 2010 New 

 
Table 5 

 
S.No. System Voltage Total Harmonic Individual 

 (kV rms) Distortion Harmonic of any 

  (%) Particular Frequency (%) 
    

1 765 1.5 1.0 
    

2 
400 2.0 1.5  

    
3 

220 2.5 2.0  
    

4 33 to 132 5.0 3.0 
     

 
 
Provided that the standard on Harmonic Distortion shall come into force concurrently with clause 
3 of Part IV of the Schedule to the Central Electricity Authority (Technical Standards for 
Connectivity to the Grid) Regulations, 2007. 
 
 
Explanation: For the purpose of this regulation, Total Harmonic Distortion (VTHD) expressed 
as percentage, shall be calculated as under,- 
 
   

 
 
 
 
 
‘1’ refers to fundamental frequency (50 Hz)  
‘n’ refers to the harmonic of nth  order (corresponding frequency is 50 x n Hz)  

 
 
Operation Planning - The Regional Power Committee shall periodically review the 
performance of the grid for the past period and plan stable operation of the grid for the future, 
considering various parameters and occurrences such as frequency profile, voltage profile, line 
loading, grid incident, grid disturbance, performance of system protection schemes and 
protection coordination.  
 

 

http://www.cea.nic.in/reports/regulation/grid_standards_reg.pdf
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7. TOTAL POWER REQUIERMENT OF 
VARIOUS EQUIPMENT 
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Full college/ Admin/ 
Hostel / other-  Unit in 
numbers 

334 2499 304 2383 1913 462 8 22 5 12 28 

POWER 
CONSUMPTION(KWh) 
in units per 
annum 

67
97

54
6 

 13
40

42
.4

 
 44

71
.6

 
 25

80
00

 
 37

83
73

2 
 65

70
43

.2
 

 21
47

80
.8

 
 53

68
.6

 
 12

42
 

 54
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.6
 

 88
85

.8
 

 

Electrical Power conserved through renewable energy sources 

Type of renewable energy 
sources 

Renewable energy source Energy Conserved Per Year  
Considering 250 Days 

Bio energy - - 
Solar Energy 10.6 kw/solar water panel 654000 Watts 

Wind Energy - - 
Tidal Energy - - 

POWER CONSUMPITON OF EB- KW-hr 

MONTH AVMC, VMCN SAHS SPT 
Jan-19 10,12,440 6,105 1,996 

Feb-19 11,58,520 6,250 1,796 

Mar-19 13,35,180 5,950 1,808 

Apr-19 11,77,940 7,200 1,709 

May-19 12,98,110 7,800 1,788 

Jun-19 13,14,280 6,950 1,790 

Jul-19 13,93,370 7,150 1,798 

Aug-19 12,10,896 6,825 1,988 

Sep-19 12,83,796 6,708 1,976 

Oct-19 12,19,752 6,009 1,995 

Nov-19 9,51,480 5,250 1,885 

Dec-19 8,43,048 5,735 1,790 
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Total Power 
Consumption in 
Yearly in Kw-hr 

14198812 77,932 22,319 

Average power 
consumption in 

kW-hr 

1183234 11989 3433.7 
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Oct-19

Nov-19
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“The institution uses energy efficient lights of 2499 numbers, which consumed only 20 

percentage of power compared to normal lights and fans. So savings is attained almost 80 

percentages.” 
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8. RECOMMENDATION/CONCLUSION 
 

 Non inverter Air conditioners can be replaced by inverter based 5 Star rating for Eco 

friendly, Power consumption, Energy Savings, Sound, Longer life and fast 

cooling/heating. 

 Library /Auditorium can have their own roof top panels to generate their power to 

meet their demand. 

 Proximity/ Motion sensor can be introduced in the rest room and storage room. 

 Small windmills can be established for pumping water at the bore well places. 

 The HT Consumer VMMC has different Percentage current THD in each phase and it 

varies between 2.07 % to 10.4%  , which is high as per CEA. To reduce, distribute the 

load equally in all phases and add Harmonic filters in the corresponding phases to 

reduce the Percentage current THD values Less than 8% . 

 

 

Positive points:  

Some of the positive points mentioned here which is already in practice, and shall 

recommend following the same. 

 From the total average recordings, the power factor is maintained above 0.9 for 

different load conditions  

 The Tungsten lights have been replaced with compact fluorescent lights/LED which 

conserves energy. 

 During the day, lights are switched off to make use of daylight. 

 All air conditioners are with local control and are used only when necessary. They are 

set to a comfortable 25 degrees. 

 The use of renewable energy is highly recommended to sustain the same. 
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