
Case Study on 
Energy Bill Analysis of 

College in
Context to Energy Audit

Ms. Hetal Prajapati

Er. Gargey Bhatt

22-12-2022 Hetal Prajapati 1



METHODOLOGY OF WORK:
• The program of visit to plant site for carrying out the work was informed to

College Management.

• During this kick-off meeting with the campus Officials regarding the importance
of energy audit and the procedure to be adopted for audit work, was discussed.

• The representative of the campus accompanied the energy audit team to
different areas of the campus for system familiarization.

• All the staff/heads of the departments of different departments were requested
to co-operate with the energy audit team for data collection and taking
measurements in the respective areas, while visiting the areas.

• Data collection through discussions with the staff in-charge of units, from past
records, logbooks, etc.

• The data so collected were analysed and the deviations were noted.

• Measurement of electrical energy parameters, wherever possible, using
portable, instruments were carried out.
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ENERGY SOURCES
• The Power is supplied by Madhya Gujarat Vij Company Ltd. – MGVCL a

Distribution Company in Madhya Gujarat.

• The contract demand of College is 400KVA.

• Other source of energy is D.G. set which is as stand by for catering
important continuous loads like lighting, fans in case of failure of Grid
Supply.

• A photograph showing 11KV Incoming Feeder for which power supply is
coming from 11KV College emanating from 220KV Substation of Gujarat
Energy Transmission Corporation Ltd - GETCO a Transmission utility of
Gujarat State is shown :
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11KV Incoming Feeder
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About the System

• There are Nine (9) LT feeders.

• The energy meter is installed at incoming side i.e. on 11KV side.

• The individual meter on each feeder are not installed therefore, energy
consumption on each feeder is calculated by taking proportionate to the
connected load, measured load and total consumption.

• The peak established on the connection is 259 KVA

• Total consumption for the year is 570144 KWH.
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The feeder wise Load 

Name of 

LT Feeder

Measured 

Load in KW

Maximum 

Load in KVA

Energy Consumption 

in KWH

% Energy 

Consumption 

Hostel 19.07 33 71771 12.59

Computer 13.62 23 51260 8.99

College 79.61 136 299618 52.55

Workshop I 5.00 9 18818 3.30

Workshop II 5.00 9 18818 3.30

Bank 10.00 17 37636 6.60

Station transformer 2.00 3 7527 1.32

Pump House 13.19 23 49642 8.71

APFC Panel 4.00 7 15054 2.64

Total
151.4

9
259 570144 100.00
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DG Set:
• The College has installed 200 KVA

Diesel Generating Set.

• Presently it is used when there is no
power supply from MGVCL.

• Normally, the demand is being
satisfied from MGVCL power supply.

• The Diesel Tank storing capacity is
200 Liters.
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Power Generation Data from DG Set

Month

Units Generated from 

DG Set

in KWH

Units Purchased from 

MGVCL

in KWH

% of DG Generation 

against MGVCL

Jul- 700 53076 1.32

Aug- 700 73914 0.95

Sep- 600 82296 0.73

Oct- 128 78000 0.16

Nov- 128 30504 0.42

Dec- 224 45786 0.49

Jan- 544 37164 1.46

Feb- 216 43170 0.50

Mar- 304 51654 0.59

Apr- 0 20298 0.00

May- 40 21498 0.19

Jun- 24 32784 0.07

Total 3608 570144 0.6322-12-2022 Hetal Prajapati 10



The Contract Demand of College is 400 KVA. The Maximum demand of Company has 
reached to 259 KVA in the month of October. The average contract demand is 173.50 
KVA. The month wise Actual Demand and Billing Demand is indicated in Table below:

CONTRACT DEMAND IN KVA (- CD) ANALYSIS

Month
CD 

in KVA

85 % of CD 

in KVA

Actual Demand 

in KVA

Billing Demand 

in KVA

Jul- 400 340 239 340

Aug- 400 340 244 340

Sep- 400 340 230 340

Oct- 400 340 259 340

Nov- 400 340 175 340

Dec- 400 340 167 340

Jan- 400 340 118 340

Feb- 400 340 151 340

Mar- 400 340 166 340

Apr- 400 340 89 340

May- 400 340 89 340

Jun- 400 340 155 340
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POWER CONSUMPTION: 
The month wise actual power consumption, active power consumption and 
reactive power consumption i.e. KWH, KVAH, KVARH 

Month
Billing Demand in 

KVA

Consumption 

in KWH

Consumption 

in KVAH

Consumption in 

KVARH

Jul- 340 53076 53508 3012

Aug- 340 73914 74190 3630

Sep- 340 82296 82512 3630

Oct- 340 78000 78192 2916

Nov- 340 30504 30534 330

Dec- 340 45786 45792 240

Jan- 340 37164 37194 498

Feb- 340 43170 43182 330

Mar- 340 51654 51690 624

Apr- 340 20298 20358 750

May- 340 21498 21534 624

Jun- 340 32784 32820 474

Total 570144 571506 17058

Average 340 47512 47626 1422
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POWER FACTOR

Month Billed PF
Consumption 

in KWH

Consumption 

in KVAH

Calculated  PF 

= KWH/ KVAH

Jul- 0.991 53076 53508 0.992

Aug 0.996 73914 74190 0.996

Sep 0.997 82296 82512 0.997

Oct 0.997 78000 78192 0.998

Nov 0.999 30504 30534 0.999

Dec 0.999 45786 45792 1.000

Jan- 0.999 37164 37194 0.999

Feb- 0.999 43170 43182 1.000

Mar 0.999 51654 51690 0.999

Apr- 0.997 20298 20358 0.997

May 0.998 21498 21534 0.998

Jun- 0.998 32784 32820 0.999

Total 570144 571506 0.997

Average 0.997 47512 47626 0.997
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The University has maintained average power factor of 0.997 and therefore they have received

incentive every month for maintaining power factor above 0.95 (as per tariff of MGVCL).
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Capacitor Bank:     
The University has installed Capacitor Bank having capacity of 285 KVAR. This is 
Automatic Power Factor Controller denoted as APFC panel and they have maintained 
power factor nearer to 0.999 manually. There are main two capacitor banks denoted 
as Right Bank & Left Bank. The capacity of each Bank is given in Table below:

SR. NO. RIGHT BANK CAPACITY IN KVAR LEFT BANK CAPACITY IN KVAR

1 5 10

2 20 0

3 25 25

4 50 50

5 50 50

Total 150 KVAR 135 KVAR

285 KVAR
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• It is proposed to keep the APFC in auto mode which can be operated
automatically as per load. This will give dynamic compensation.

• The College has maintained the Power Factor and receives the
incentives in energy bills.
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Unit Cost: 
The month wise energy consumption in KWH and total billed amount

Month Monthly Consumption in KWH Billed Amt in Rs. Unit Cost in Rs per unit

Jul- 53076 416705.69 7.851

Aug 73914 572523.37 7.746

Sep 82296 631109.17 7.669

Oct 78000 601152.49 7.707

Nov 30504 270352.83 8.863

Dec 45786 376724.56 8.228

Jan- 37164 317768.38 8.550

Feb- 43170 357845.32 8.289

Mar 51654 415280.70 8.040

Apr- 20298 139621.00 6.879

May 21498 202174.01 9.404

Jun- 32784 279198.40 8.516

Total 570144

Maximum Rs. Per Unit 9.404

Minimum Rs. Per Unit 6.879

Average Rs. Per Unit 8.14522-12-2022 Hetal Prajapati 19



• It is observed that the maximum unit cost is Rs. 9.404 per unit in the
month of May

• Minimum unit cost is Rs. 6.879 per unit in the month of April

• Average per unit cost of electricity for the period is calculated as Rs.
8.145 per unit as per Energy Bills.
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The month wise loading on transformer is 

Month
Demand 

in KVA

No Load 

Loss @ 1 

KW

Load Loss 

@ 10 KW

Total 

Load in 

KVA

% Loading on 

Transformer

Jul- 239 1.000 1.352 241.40 38.32

Aug 244 1.000 1.409 246.46 39.12

Sep 230 1.000 1.252 232.30 36.87

Oct 259 1.000 1.588 261.64 41.53

Nov 175 1.000 0.725 176.76 28.06

Dec 167 1.000 0.660 168.69 26.78

Jan- 118 1.000 0.330 119.36 18.95

Feb- 151 1.000 0.540 152.57 24.22

Mar 166 1.000 0.652 167.69 26.62

Apr- 89 1.000 0.187 90.21 14.32

May 89 1.000 0.187 90.21 14.32

Jun- 155 1.000 0.569 156.60 24.86

Maximum 259 41.53

Minimum 89 14.32

Average 180 25.65
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• The average load on Power Transformer of 630 KVA is 25.65%

• The Maximum and Minimum loads are 41.53% & 14.32% respectively.

• If we install 2 Nos. of 315KVA Distribution Transformers, then we can
increase the reliability of power supply when one transformer is out
of service.

• Secondly, there is flexibility of repairing and maintenance of
transformer in case of failure. Thus, increased reliability, otherwise we
have to make total supply off during maintenance or failure of the
transformer of 630KVA.

• The transformer is loaded below average during the month of January
20, April 20 and May 20 i.e. 3 Months. Normally, 80% to 85% loading
on the transformer is recommended.
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Lux Readings of First Floor

Sr. No. Room/Office/Cabin Section Lux

1 Chemistry Lab 410

2
Partition between Human Anatomy and Biochemical 

Instrumentation Lab
180

3 Dairy Food Analysis lab 40

4 1st Floor to Staircase 55

5 Faculty room 100

6 Chemical Classroom 60

7 Classroom first floor 50

8 Classroom Green board 60

9 Corridor Light 24
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The connected load in KVA on each LT feeder 
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Name of 

Feeder

KWH 

Consumed

Connected 

Load in KVA

% Connected 

Load Factor

Hostel 71771 70 11.73

Computer 51260 46 12.75

College 299618 370 9.26

Workshop I 18818 30 7.17

Workshop II 18818 33 6.52

Bank 37636 42 10.25

Station 7527 10 8.61

Pump House 49642 54 10.52

APFC Panel 15054 12 14.35

Total 570144 667 9.78



• The connected Load Factor of the Company is calculated as under:

= Total Consumption in KWH * 100

8760 * Connected Load in KW

= 570144 x 100     

8760 x 667

= 9.78%

The connected load factor calculated as 9.78% is very low which
indicates that the appliances, luminaries, pump sets, etc. are not used
throughout the period of operation.
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The connected load factor
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Demand Load Factor:

The Demand Load Factor indicates the utilization of Contract Demand
with respect to the monthly consumption. The formula for calculating
Demand Load Factor is as under:

Demand

L.F. =

(KWH/month) * 100 

(Hours of operation X Actual 

Demand)



The month wise actual load established in KVA, power
consumed in KWH power factor and calculated Demand
Load Factor
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MONTH KWH KVA P. F. DLF %

Jul-19 53076 239 0.991 37.35

Aug-19 73914 244 0.996 50.69

Sep-19 82296 230 0.997 59.81

Oct-19 78000 259 0.997 50.34

Nov-19 30504 175 0.999 29.08

Dec-19 45786 167 0.999 45.74

Jan-20 37164 118 0.999 52.54

Feb-20 43170 151 0.999 47.70

Mar-20 51654 166 0.999 51.91

Apr-20 20298 89 0.997 38.13

May-20 21498 89 0.998 40.34

Jun-20 32784 155 0.998 35.32



The month wise actual load established in KVA, power
consumed in KWH power factor and calculated Demand
Load Factor
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Night & Peak Hours Consumption 
As per Energy Supplied by MGVCL the charges for power consumption at different point of Hours is

different. The total power consumption in KWH, Night Hours, Peak Hours & Normal

Month
Total 

kWH

Time of Use 

(TOU)

Night Hours 

kWH

Normal Hours 

kWH

Jul-19 53076 17004 12738 23334

Aug-19 73914 24318 20430 29166

Sep-19 82296 26976 21546 33774

Oct-19 78000 2529 20268 55203

Nov-19 30504 9816 8532 12156

Dec-19 45786 14892 12306 18588

Jan-20 37164 13176 9168 14820

Feb-20 43170 15726 1716 25728

Mar-20 51654 17446 14268 19940

Apr-20 20298 6954 7044 6300

May-20 21498 7002 7260 7236

Jun-20 32784 9870 6834 16080

Total 570144 165709 142110 262325

Average 47512 13809 11843 21860
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Night & Peak Hours Consumption 

As per tariff order the power consumed during two peak hours i.e. 07 Hrs. to 11.00

Hrs. and 18.00 Hrs. to 22.00 Hrs. the consumer will be charged additional 45 paise

per unit. Thus, Rs. 2,40,548.00 (534552 units x Rs. 0.45 per unit) has been paid

by the institution towards Peak Time Use of power to MGVCL. Therefore, power

consumption during peak hours can be reduced by proper management of load and

shifting of some load to off- peak hours.

Expected saving in Peak Hrs can be 26728 KWH and amount will be Rs. 1,96,849
per annum @ Rs. 7.65.
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Night & Peak Hours Consumption 
The month wise power consumption in KWH during Night Hrs. Peak Hrs. Off-Peak Hrs. and Total

Month
Total 

kWH

33% 

Permissible 

Consumption

Night Hours 

kWH

Surplus 

Energy 

Jul-19 53076 17692 12738 4954

Aug-19 73914 24638 20430 4208

Sep-19 82296 27432 21546 5886

Oct-19 78000 26000 20268 5732

Nov-19 30504 10168 8532 1636

Dec-19 45786 15262 12306 2956

Jan-20 37164 12388 9168 3220

Feb-20 43170 14390 1716 12674

Mar-20 51654 17218 14268 2950

Apr-20 20298 6766 7044 0

May-20 21498 7166 7260 0

Jun-20 32784 10928 6834 4094

Total 570144 190048 142110 48310
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Night & Peak Hours Consumption 
As per the Tariff of MGVCL, 1/3rd of the total consumption is permissible

during night hours (from 10 pm to 6 am of next morning). A table showing

permissible consumption during night hours and actual consumption during

night hours

• It is observed that the all twelve months the power consumption

during night hours is less than the permissible. As per tariff order the energy

consumed during 10 PM to 6 AM next morning shall be eligible for concession

@ 40 paise per unit. Thus 48310 units not consumed during the year i.e. the

excess amount of Rs.19,324.00 (48310 units x Rs. 0.40 per unit) paid to

MGVCL.

Thus, without compromising with the effort and efficiency some of the

activities of some loads can be transferred to off-peak hours zone.
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Summary 
• If 2 Nos. of 315KVA Distribution Transformers are install, then it can

increase the reliability of power supply when one transformer is out of

service. Secondly, there is flexibility of repairing and maintenance of

transformer in case of failure. Thus, increased reliability.

• The connected load factor calculated as 9.78% is very low

• Power consumption during peak hours can be reduced by proper

management of load and shifting of some load to off- peak hours.

• It is proposed to keep the APFC in auto mode which can be operated

automatically as per load. This will give dynamic compensation.
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Er. Gargey Bhatt
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