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“Energy conservation is not possible in a system when defects are there in Sub- 
systems, first correct the defect and then only proceed towards energy 
efficiency. 
 

When safety fails, Conservation fails, Safety should also optimize not 

compromised to achieve energy efficient loading parameters and backed by 

condition monitored maintenance.” 
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INTRODUCTION 

 

ABOUT THE COLLEGE 

Shri Digamber Jain Acharya Sanskrit Mahavidyalaya, Jaipur, is one of the oldest Institutions 

of Sanskrit Education in Rajasthan. Established before Independence in the year 1885, the 

Institution has never ceased to spawn literary luminaries, cultural icons and academic 

stalwarts. The College is located in the capital city of Rajasthan. The Institution is running 

under the aegis of Shri Digamber Jain Sanskrit Shiksha Samiti, a committee formed by the 

members of Jain society. Mr. N.K. Sethi, a retired IAS officer is presently the President of 

this committee. The Institution is set up with the aim of imparting education from XI to 

Ph.D. level. 

The College is committed to the welfare of the student community as well as the larger 

society and every possible measure is taken to realize the objective. 

 
The Electricity connection is taken from JVVNL 11KV pole, followed by HT metering Kiosk, 
RMU & transformer. DG set of capacity 125KVA is present. 
 
The building has dedicated panels: 

 Auto mains failure panel for total load 

 Main distribution panel with bypass facility and APFC. 

 Auditorium panel. 

 Basement Admin building panel 
 
All the panels in panel room are equipped with smart meters for monitoring and recording 
of electrical parameters including power quality.  
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ENERGY AUDIT 

 

ENERGY AUDIT METHODOLOGY 

 
The methodology adopted for this audit was formation of audit team comprises of 

Certified Energy Auditors who checked the connected load and performance assessment 

of the various electrical loads like lighting systems, coolers & fans, air conditioners, etc. 

Following activities are used: 

A. Visual inspection and data collection 
B. Observations on the general condition of the facility and equipment and 

quantification 
C. Identification / verification of energy Usage and other parameters by measurements 
D. Detailed calculations, analyses and assumptions 
E. Validation 
F. Potential energy saving opportunities 
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EXECUTIVE SUMMARY 

OBSERVATION & RECOMMENDATION 
 

TRANSFORMER NAMEPLATE DETAILS 
Make – Uttam (Bharat) Electricals Private Limited 

 KVA: 160 

 Volts: HV – 11 KV, LV – 0.433 KV 

 Ampere: HV – 8.40 A, LV – 213.34 A 

 Impedance volt: 4.5% 

 Tapings: OFF load tape Changeover 

 Frequency: 50Hz 

 Type of cooling: ONAN 

 Serial no.: 230172 

 Winding: Aluminium 

 EEL: Level Two 
 

 Average running loading on transformer of the 160 KVA is around 20%. 

 Actual Transformer Loss of 160 KVA at 20% loading: - 
 

𝑵𝒐 𝒍𝒐𝒂𝒅 𝒍𝒐𝒔𝒔 +  (
𝑲𝑽𝑨 𝒍𝒐𝒂𝒅

𝑹𝒂𝒕𝒆𝒅 𝑲𝑽𝑨
)

𝟐

 𝒙 (𝒇𝒖𝒍𝒍 𝒍𝒐𝒂𝒅 𝒍𝒐𝒔𝒔) 

 

0.431 +  (
47

160
)

2

 𝑥 (1.700) = 0.577 𝐾𝑊/ℎ𝑟 

 

 Average running time of building considered @266days for 10 hours. Therefore, working hours is 
2660 and non-working hours is ((99*24) + 3724) = 6100. 

 Average Energy Consumption by the transformer, during 20% loading condition, in year (0.577 X 
2660) = 1537.82 KWH 

 Average Energy Consumption by the transformer, during no-loading condition, in year (0.431 X 
6100) = 2629.1 KWH 

 Total loss by transformer in a year is 4166.92 KWH 

 Total Energy Consumed by one Transformer is Rs. 36877.242 in a year @8.85/-unit. 

 Efficiency of Transformer at actual Load: - 

𝑬𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒄𝒚 𝒂𝒕 𝒂𝒄𝒕𝒖𝒂𝒍 𝒍𝒐𝒂𝒅

=  (
𝒐𝒖𝒕𝒑𝒖𝒕 𝒑𝒐𝒘𝒆𝒓 𝒂𝒕 𝒂𝒄𝒕𝒖𝒂𝒍 𝒍𝒐𝒂𝒅

𝒐𝒖𝒕𝒑𝒖𝒕 𝒑𝒐𝒘𝒆𝒓 𝒂𝒕 𝒂𝒄𝒕𝒖𝒂𝒍 𝒍𝒐𝒂𝒅 +  𝒕𝒐𝒕𝒂𝒍 𝒍𝒐𝒔𝒔𝒆𝒔 𝒂𝒕 𝒂𝒄𝒕𝒖𝒂𝒍 𝒍𝒐𝒂𝒅
)  𝒙 𝟏𝟎𝟎% 

 

𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 𝑎𝑡 𝑎𝑐𝑡𝑢𝑎𝑙 𝑙𝑜𝑎𝑑 =  (
41

41 + 0.577
)  𝑥 100% = 𝟗𝟖. 𝟔𝟏% 

 
 Efficiency of Transformer at full Load: - 

𝑬𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒄𝒚 𝒂𝒕 𝒇𝒖𝒍𝒍 𝒍𝒐𝒂𝒅

=  (
𝒐𝒖𝒕𝒑𝒖𝒕 𝒑𝒐𝒘𝒆𝒓 𝒂𝒕 𝒇𝒖𝒍𝒍 𝒍𝒐𝒂𝒅

𝒐𝒖𝒕𝒑𝒖𝒕 𝒑𝒐𝒘𝒆𝒓 𝒂𝒕 𝒇𝒖𝒍𝒍 𝒍𝒐𝒂𝒅 +  𝒕𝒐𝒕𝒂𝒍 𝒍𝒐𝒔𝒔𝒆𝒔 𝒂𝒕 𝒇𝒖𝒍𝒍 𝒍𝒐𝒂𝒅
)  𝒙 𝟏𝟎𝟎% 
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𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 𝑎𝑡 𝑓𝑢𝑙𝑙 𝑙𝑜𝑎𝑑 =  (
160

160 + 1.700
)  𝑥 100% = 𝟗𝟖. 𝟗𝟒% 

 
 
 

 Average monthly Power factor, as per Electricity bill, for last 06 months is 0.94 whereas 0.88 was 

for last 01 year. Penalty paid for a duration of 01 year Rs. 3990.4. Maintain Power factor over 0.9. 

 Current is in unbalance condition for admin building panel. Recommend to distribute load properly 

on all three phases. 

 On all three phases, recorded Average Vthd = 1.9 % & Ithd = 20%, particularly on the auditorium 

feeder, for smooth running of system it should be maintained below Vthd = 1% & Ithd = 10%. 

 Active Dynamic VAR Compensator needs to be installed on this feeder of minimum capacity 30KVAR, 

415 Volt, three-layer topology for improving both power factor and limiting the harmonic content 

in the system. It will reduce Harmonics levels and improve power factor with power quality of the 

system, thereby increasing the life & performance of the system. 

*Conditions for installing – to buy good quality Advanced filters, good installation & workmanship 
during connection as per recommendations. 

 

 Recommend to install Solar of minimum capacity 30KW. 

 Remove all tube lights, when non-operational, and replace them with 18W LED lights. 

 Use BLDC fans in all classrooms to optimize the motor speed and conserve electricity, resulting up 

to 50% as compared to regular fans. 

 Buy only 5 star rated products for fans, ACs, refrigerators, etc. 

 All heating and cooling equipment shall be temperature controlled. Where a unit provides both 

heating and cooling, controls shall be capable of providing a temperature dead band of 30°C (50F) 

within which the supply of heating and cooling energy to the zone is shut off or reduced to a 

minimum. Where separate heating and cooling equipment serve the same temperature zone, 

thermostats shall be interlocked to prevent simultaneous heating and cooling. 

 The automatic door closure and door gaps sealing arrangement should be provided in all air 

conditioned rooms. 

 
 

Automatic Lighting Shutoff 

 Interior lighting systems in buildings larger than 500 m2 (5,000ft2) shall be equipped with an 

automatic control device. Within these buildings all office areas less than 30 M2 ( 300ft2 ) 

enclosed by walls or ceiling height partitions, all meeting and conference rooms ,all school 

classrooms, and all storage spaces shall be equipped with occupancy sensors. For others spaces, 

this automatic control device shall function on either,- 
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 Scheduled basis at specific programmed times. An independent program schedule shall be 

provided for areas of no more than 2,500 m2 (25,000 ft2) and not more than one floor; or 

 Occupancy sensors that shall turn the lighting off within 30 minutes of an occupant leaving the 

space. Light fixtures controlled by occupancy sensors shall have a wall- mounted, manual switch 

capable of turning off lights when the space is occupied 

 Luminaires in day lighted areas greater than (25 ft2) shall be equipped with either 

 A manual or automatic control device that is capable reducing the light output of  the luminaires 

in the day lighted areas by at least 50%; and control only the luminaires located entirely within the 

day lighted area. 
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Recommendations on Energy Saving Measures 
 
Based on the energy audit carried out, following Energy Saving Measures are hereby recommended for 

implementation:  

Recommendation – 1:  
 

Title of Recommendation : 
Replace all the 4 feet T12 (40 W) lamps and fixtures with 4 foot 
LED lamp and fixtures  

Description of Existing System and its 
operation 

: 
Where 4 feet T12 (40 W) with magnetic choke (12 W) are 
being used. 

Description of Proposed system and its 
operation 

: 
These should be replaced with 4 feet LED tube fixture of 18 
watt having electronic choke  

Energy consumption of a normal 4 feet T12 
with magnetic choke 

: 52 watts 

Energy consumption of a 4 feet LED having 
electronic choke 

: 18 watts 

Energy saving per single replacement : 34 watts 

Approximate nos. : 15 

Average use per day  = 10 hrs  

Average use in days of the year = 266 days of the year 

Cost Benefits   

Annual Energy Saving Potential = (34 X 15 X 10 X 266 / 1000) units 

 = 1356.6 units 

Annual Cost Savings @Rs. 8.85/- per unit = Rs. 12005.91 

Investment (with labour cost) = Rs. 800/- per fitting 

 =  Rs. 12000/- for all 15 fittings 

Simple Payback period = 01 year  

 

 

Recommendation – 2:  
 

Title of Recommendation : Replace all Incandescent Bulb light with LED Bulb 

Description of Existing System and its 
operation 

: 
There is incandescent bulb (A type 60 W), which is inefficient 
lighting. 

Description of Proposed system and its 
operation 

: 
We have proposed to replace one incandescent light (A type 
60 W) with LED bulb (10 W) 

Energy consumption of an incandescent 
bulb 

: 60 watts 

Energy consumption of a LED bulb : 10 watts 

Energy saving per single replacement : 50 watts 

Approximate nos. : 10 

Average use per day  = 08 hrs  

Average use in days of the year = 266 days of the year 

Cost Benefits   

Annual Energy Saving Potential = (50 X 10 X 08 X 266 / 1000) units 

 = 1064 units 

Annual Cost Savings @Rs. 8.85/- per unit = Rs. 9416.40 

Investment (with labour cost) = Rs. 150/- per fitting 

 =  Rs. 1500/- for all 10 fittings 

Simple Payback period = 02 months  
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Recommendation – 3:  
 

Title of Recommendation : 
Replace the Metal Halide lamp (250 W) with LED - Exterior 
Lighting 

Description of Existing System and its 
operation 

: There are one (2) Halide lamps of 250 watts. 

Description of Proposed system and its 
operation 

: 
We have proposed to replace all One (2) Halide (250 W) with 
newer LED (60 W) 

Energy consumption of an incandescent 
bulb 

: 280 watts 

Energy consumption of a LED : 60 watts 

Energy saving per single replacement : 230 watts 

Approximate nos. : 02 

Average use per day  = 09 hrs  

Average use in days of the year = 280 days of the year 

Cost Benefits   

Annual Energy Saving Potential = (230 X 02 X 09 X 280 / 1000) units 

 = 1159.20 units 

Annual Cost Savings @Rs. 8.85/- per unit = Rs. 10258.92 

Investment (with labour cost) = Rs. 5500/- per fitting 

 =  Rs. 11000/- for all 02 fittings 

Simple Payback period = 01 year 02 months  

 

Recommendation – 4:  
 

Title of Recommendation : Install occupancy sensors in Wash Room locations. 

Description of Existing System and its 
operation 

: 
Whenever a Personnel’s leaves his/her cabin/room for some 
time, he/she are supposed to switch OFF the lights and 
Exhaust Fan to avoid the wastage of electricity. 

Description of Proposed system and its 
operation 

: 

With the installation of occupancy sensors, the electrical 
appliances installed in the cabin/room/toilets will get 
switched off automatically after a pre-set time when no 
activity in the area is sensed.  
Type A – Up to 5 Amp load (suitable only where lighting and 
fan are required to be controlled). 

Energy consumption : 3000 watts for 07 washrooms 

Energy saving  : 03 hrs 

Approximate nos. : 07 

Average use per day  = 09 hrs  

Average use in days of the year = 266 days of the year 

Cost Benefits   

Annual Energy Saving Potential = (3000 X 03 X 266 / 1000) units 

 = 2394 units 

Annual Cost Savings @Rs. 8.85/- per unit = Rs. 21186.90 

Investment (with labour cost) = Rs. 4500/- per fitting 

 =  Rs. 31500/- for all 07 fittings 

Simple Payback period = 01 year 05 months  
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ELECTRICITY BILL ANALYSIS 

 
Analysis of total load for the period of 01year. 

 
 

 You have paid Rs. 3990.4 in penalty to JVVNL for power factor. 

 Average monthly Demand during summer season is 54.5 and during winter is 20KVA. Demand is taken in consideration of 
auditorium load. 

 Average monthly net KWH consumption is 3000 units. 
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GRAPHICAL REPRESENTATION: 
 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Jul-23 Aug-23 Sep-23 Oct-23 Nov-23 Dec-23 Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24

Average Power Factor



Kanak Automation                                                                                                              Energy Audit Report 

ELECTRICITY BILL ANALYSIS  Page 15 of 26 

 

0.00

500.00

1000.00

1500.00

2000.00

2500.00

Jul-23 Aug-23 Sep-23 Oct-23 Nov-23 Dec-23 Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24

Net Consumption Import from EB (KWH)



Kanak Automation                                                                                                              Energy Audit Report 

  Page 16 of 26 

Minimum Visible Transmission (VLT) of Glazing for Vertical Fenestration 

 

Vertical fenestration product shall have the minimum Visual Light Transmittance (VLT), defined as 

function of Window Wall Ratio (WWR), where Effective Aperture > 0.1, equal to or greater than the 

Minimum VLT requirements of Table 

Minimum VLT Requirements: 

 

Skylights 

Skylights shall comply with the maximum U factor and maximum SHGC Requirements of Table 3.6 Skylight 

area are limited to a maximum of 5% of the gross roof area for the prescriptive requirement. 

 
 

SRR=Skylight roof ratio which is the ratio of the total skylight area of the roof, Measured to the outside of 

the frame, to the gross exterior roof.



Kanak Automation                                                                                                              Energy Audit Report 

  Page 17 of 26 

 

EARTH 

 

Sr. No. Description Connected to Earth Value Remarks 
1.  

HT METERING CUBICLE 
Body 1 1.05Ω Ok 

2.  Body 2 1.12Ω Ok 

3.  
RMU 

Body 1 1.08Ω Ok 

4.  Body 2 1.6Ω Ok 

5.  

TRANSFORMER 

Body 1 1.65Ω Ok 

6.  Body 2 1.57Ω Ok 

7.  Neutral 1.95Ω Ok 

8.  AMF PANEL Body  2.3Ω Ok 

9.  LT DISTRIBUTION PANEL Body  2.1Ω Ok 

10.  AUDITORIUM PANEL Body  1.65Ω Ok 

11.  

DG SET 

Body 1 1.84Ω Ok 

12.  Body 2 1.92Ω Ok 

13.  Neutral 2.3Ω Ok 

 

Note: 

 Use earthing mat in front of panels in LT panel room and basement panel of admin building. 

 Keep panel rooms and HT meter room dust free. 

 Do not allow untrained electricians or personnel to enter into the panel rooms. 

 

SAFETY 

 

Safety is necessary in every business activity from following aspects: 

 To save lives of personnel engaged in work including self, colleagues, general public & animals. 

 To protect the departmental and public property 

 To reduce loss of revenue 

 To reduce the loss of service due to non-availability of men, machines and services. 

 To reduce loss due to reduction in productivity due to loss of man hours & equipment failure etc. 

 To discharge social commitment of responsible industry. 

 

Operating conditions of an electricity distribution & supply undertaking pose a larger scope for accidents. 

Electricity is a loyal servant but never excuses. If used carelessly, electricity can burn, shock or even kill. 

Electricity must be treated with respect. Safety precautions are necessary when working with or near 

electricity so as to significantly reduce the risk of electrical injury to self and others. Looking into the risks 

and dangers arising from dealing with installation, maintenance or use of electricity, various safety 

related provisions are enacted & regulations are made. 
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Sr. No. DO’S 
Sr. 
No. 

DO NOT 

1.  Before replacing a lamp or handling a Fan; 
make sure that the supply is switched off.  

1.  Do not connect single pole switch or fuse in a 
neutral circuit, but always connect in the live or 
phase wire.  

2.  Place Safety Tagging or other warning 
boards on main switch before 
Commencing work.  

2.  Do not close any switch, unless you are familiar with 
the circuit which it controls and know the reason for 
its Being open.  

3.  Before working on any circuit or  
apparatus, make sure that the controlling 
Switches are open and locked.  

3.  Do not touch or tamper with any electrical gear or 
conductor, unless you have made sure that it is 
dead and earthed. High voltage apparatus may give 
leakage shock or flash over even without touching.  

4.  Always treat circuit as live until you have 
proved them to be dead, the insulation of 
the conductor may be defective. 

4.  Do not work on live circuit without the orders of 
the authorized person. Make certain that all 
safety precautions have been taken. 

5.  Cultivate the habit or turning your face 
away whenever the flash or an arc may 
Occur.  

5.  Do not disconnect earthing connection or render it 
ineffective of the safety gadgets installed on mains 
and apparatus.  

6.  Guard against arcs as well as high 
Voltage; remember that burns from arc are 
very severe. 

6.  Do not tamper with the meter board and cut-
outs, unless you are authorized to do so.  

7.  See that all the splices and connections 
are securely made.  

7.  Do not expose your eyes to an electrical arc. 
Painful injury may result even with short 
exposure.  

8.  Use extreme care when breaking an 
inductive circuit as dangerously high 
Voltage is likely to result.  

8.  Do not close or open a switch slowly or 
hesitatingly. Do it quickly and positively. 

9.  Thoroughly discharge to earth all cables 
before working on cores.  

9.  Do not place any part of your body in circuit either 
to ground or across the terminal when making a 
Connection or doing operation.  
 
  

10.  Test rubber gloves periodically.  10.  Do not touch an electrical circuit when your hands 
are wet, bleeding from a cut or have an abrasion.  

11.  Place rubber mats in front of electrical 
switchboard.   

11.  Do not work on energized circuit without taking 
extra precautions, such as the use of rubber gloves. 
Do not Use metal case flash light around apparatus 
which is energized.  

12.  Preach and practice safety at all the time. 
Good work can be spoiled by an accident.  

12.  Do not wear loose clothing, metal watch straps, 
bangles or finger rings while working on 
appliances. Do not hang clothes and such other 
things on electric fittings. Do not touch the circuit 
with bare fingers or Hand or other makeshift 
devices to determine whether or not it is live.  

13.  
 

Work deliberately and carefully. Haste 
causes many accidents. Be sure of what 
You are doing. 

13.  Do not work on pole or any elevated position if 
there is a live part on it, without the safety belt and 
rubber Gloves and unless the authorized person 
stand on the site. 
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APPENDIX – 1: LIGHTNING PROTECTION SYSTEM OF BUILDING 

 
Lightning Protection System (LPS) 
A Lightning Protection System (LPS) is designed to protect a structure or building and contents from 
damage caused by the intensely high voltage currents of a lightning strike (often exceeding a 
1,000,000,000 Volt Amps). Lightning protection systems act like a Faraday Cage for buildings. Protecting 
the building and its contents from external electric fields by migrating that energy around the cage 
instead of through its contents. A lightning protection system offers a lightning strike a low resistance 
path to ground where the enormous energy is then safely dispersed. A typical lightning protection system 
includes lightning rods, metal conductors and ground electrodes designed to offer a low resistance path 
to ground and to take any high voltage currents from a lightning strike away from the structure of the 
building. 
The low resistant path offered by a lightning protection system is very important as high voltage currents 
from a lightning strike will always take a path of least resistance to ground. 
Without lightning protection any grounded object that provides a path to earth will emit fingers of 
electrical charge called positive streamers upwards into the sky. These positive streamers intercept the 
downward negative leaders from a thunder storm so creating a channel of plasma air for the giant 
voltage currents of a lightning strike to travel along. If the grounded object is a building the high voltage 
currents will then travel along any low resistant paths within that building’s structure causing heat 
damage. Lightning energy may even jump through the air to reach a better conductive path. 
With a lightning protection system, lightning rods or air terminals are strategically sited on a structure to 
increase the chances of intercepting a lightning strike before it hits the property being protected. The 
highly conductive lightning rods of a lightning protection system are normally made of copper or 
aluminium and are designed to emit positive streamers into the air instead of the structure they are 
protecting. These positive streamers from the rods intercept the negative leaders of a lightning strike 
drawing the high voltage currents safely into the lightning protection system and away from the 
building’s structure. A lightning protection system significantly increases a building safekeeping from the 
damage caused by lightning and not its probability of being struck. 
Lightning can be unpredictable and a well-designed lightning protection system will take this into 
consideration. It will be designed so even if lightning does strike the building’s structure first, its large 
voltage currents will be drawn into the lightning protection system before any serious damage or harm 
can be done. It will be designed to draw the huge energy away from parts of the building not able to 
safely carry such large current loads, while at the same time safely utilizing other parts that can. Some 
buildings require a large re-enforced metal framework in their construction. If suitable additional 
grounding can be provided at its base so it can be utilized as a low resistance conductor able to carry 
large currents safely to earth. 
 
Roof Damage Caused By A Lightning Strike:- 
Without a lightning protection system structural materials of a building that share the immense loads 

from lightning strike can be damaged and this damage is not always immediately apparent. If there is no 

low resistance path offered by a lightning protection system the high voltage current from a strike will 

divide to follow every conductive path to ground it can find. The extremely large voltage currents will 

pass through materials normally considered insulators instantly generating large amounts of heat. Due to 

rapid heating any porous materials like masonry can shatter violently as the air inside it expands with 

supersonic speed. Any materials containing moisture from humidity or rain can explode with even more 

volatility as its water content is flashed to steam. Other materials may suffer different forms of heat 

damage, become melted or even burst into flames. These events can cause secondary damage to the 

building’s human inhabitants or contents. 

A correctly installed lightning protection system will be designed to prevent “side-flashes” to and from 

highly conductive parts of the building. High voltage currents travelling through the bonding conductor of 
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a lightning protection system can create large electric potentials when compared to objects near to the 

bonding conductor. Side jumps to and from objects of different potential can cause damage and fire 

hazards especially if the building houses flammable or explosive materials. This can be avoided by 

maintaining the electrical continuity of such objects to a bonding conductor so zeroing any potential 

difference and allowing any voltage changes to occur in tandem. 

Proper grounding is essential for efficiently and safely dispersing the large amounts of energy from a 

lightning strike. Failure to provide adequate grounding will cause a lightning protection system to be 

ineffective resulting in property damage and risk to human life. Standard earthing provided to a building 

by a utility supplier is not satisfactory for grounding a lightning protection system. Different techniques or 

additional earthing is used to ensure a lightning protection system has strong electrical connection to 

ground. These include using additional grounding rods, plates, meshes or an Upper Grounding system 

(concrete earthing plate with an embedded steel conductor). 

 
Is Lightning Protection Still As Important Today As It Used To Be:- 
It is even more important today than it used to be. Today’s competitive businesses are demanding more 

sophisticated electrical systems and communication infrastructures. A lightning strike to an unprotected 

building today can cause greater destruction even if it is not visually apparent like structural damage or 

fire. Even an indirect lightning strike on a building or nearby utility can cause thousands of rupees of 

damage as its current radiates out from the strike zone. 

With the global climate also changing, it is predicted that India will experience more thunderstorms and 

lightning strikes in the future. 

British Standards used within our lightning protection services B.S.6651:- Lightning Conductors 

 
Lightning Safety:- 
There are three different ways of being struck by lightning: 

1. Direct strike: the lightning hits you and goes to earth through you. 
2. Jumped: the lightning hits another object and jumps sideways to hit you. 
3. Ground strike: the lightning strikes the ground then travels through it hitting you on the way. 

 
30/30 Rule:- 
Research indicates that people are typically struck by lightning when they think they are safe from the 

peak effects of a thunderstorm. This is normally just before and just after a thunderstorm passes. When a 

thunderstorm is observed, think about its proximity, the possibility of a lightning strike and not the 

occurrence of rain. Using the following 30/30 rule is a good way of improving your level of personal safety 

during a thunderstorm. If the length between the lightning flash and the sound of thunder is 30 seconds 

in length or less (i.e. less than 6 miles away) you should seek shelter immediately. Lightning has been 

estimated to travel over 10 miles through the air. Staying inside shelter is also advised until 30 minutes 

after the last thunder clap has been heard. By doing this you are reducing the risk of being struck at the 

beginning of the storm or from the trailing end of the storm as it passes. 

 
 
Improving Your Safety during A Thunder Storm:- 

 Seek shelter inside a large building, preferably one with a lightning protection system installed. 

 Get inside a motor vehicle, (avoiding soft top convertibles). Cars are safer than standing outside 

due to the metal body of the car acting as a Faraday Cage conducting the electricity away from 

you before it is safety earthed to the ground through the tyres. Tyres are not good insulators 

when considering the enormous high voltage currents from a lightning strike. 

http://www.aharfield.co.uk/lightning-protection-services
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 Move away from wide open spaces or exposed hilltops. 

 If you are in water, get onto land or a boat as quickly as possible. The impurities in water can 

transmit the damaging effects from a lightning strike further away. 

 Move away from the open space of the shore or beach. Studies have shown that proximity to 

water is a common factor in lightning strikes. 

 If you are on a large enough boat or water vessels with a cabin, take shelter inside if you cannot 

make it to safety on shore. If you are in an open top boat, keep as low as possible in while making 

your way safely to land. Boats can also be fitted with lightning protection to safely disperse the 

energy from a lightning strike into the water. 

 If you are exposed to the elements with nowhere to shelter try to make yourself as small as 

possible by crouching down with your feet together, hands on knees and head tucked in. This 

technique keeps as much of you off the ground as possible as lightning will not necessary target 

the highest object in an area, but the object providing a path with the least resistant to ground. 

Try to do this in an area that provides the best protection for you, e.g. golfers who cannot make it 

back to the club house should move away from their clubs and into shallow ground like a sand 

bunker. DO NOT lie down and DO NOT stand in shallow water. If you feel your hair stand on end, 

drop into the position described above immediately. Your body contains a lot of moisture and is 

relatively a good conductor, it is therefore important to keep your feet together to minimize any 

current flow caused by radial energy from the strike zone passing through your body. 

 Do NOT stand under tall or isolated trees. It has been estimated that 25% of people struck by 

lightning were so as a result of taking shelter under these types of trees. Trees contain about 20% 

moisture content compared with humans who have 65% moisture content. As lightning always 

takes the path of least resistance, you may become that path for any lightning jumps or radial 

energy from a strike. 

 Before doing any activity which may leave you in exposed situation e.g. hill top walking, sailing, 

check the weather forecast. Try to avoid such activities if thunderstorms are predicted in the 

region of your activity. 

 If you know a thunderstorm is predicted, learn what places in your area offer you the best 

protection before it arrives. 

 When camping, avoid placing your tent at the highest point in the area, especially if 

thunderstorms are expected over night. If you are in a tent during a storm avoid touching or being 

close to tent poles if possible. 

 Be aware of objects that can attract or conduct a lightning strike, if possible avoid touching or 

using such items and move away if necessary.eg. Inside: bathroom taps, central heating radiators, 

light switches, telephones, computer systems or any mains powered appliance. e.g. outside: 

umbrellas, metal fences, golf clubs, bikes, fishing rods, sailing boat masts, antennas. 

 Be aware of any objects that can conduct electricity inside a building as these will provide an easy 

path for lightning to travel along on its way to ground. Buildings lightning protection systems are 

designed to migrate the immense current of a lightning strike away from a building’s internal 

systems. Even with lightning protection installed it is advised you avoid using any electrical system 

unnecessarily e.g. your telephone (including mobiles), computers, television. Avoid touching any 

metal objects inside a building, e.g. Like metal pipe work, radiators, metal railing, unless your 

safety depends in it. 
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 During a thunderstorm it is advised you do not use any corded phones next to your ear. Especially 

if you are in a building that does not have satisfactory lightning protection installed to protect its 

occupants and communication equipment. 

 Doctors advised people to stay off mobile phones during a thunderstorm. When struck by 

lightning your skin’s high resistance will cause most of the charge to pass over the body in a 

process called “external flashover”. Any skin in contact with liquids or metal objects, like a mobile 

phone, will encourage the charge from a lightning strike to enter and pass through the body 

instead of travelling its exterior as an “external flashover”. As it travels through the body it causes 

major damage to internal organs on the way, more damage than occurs if it passes as an “external 

flashover”. 

 
In Case of Emergency:- 
If someone is hit by lightning, call emergency services immediately, as they will need help as soon as 

possible. Ensure your safety next by making sure the lightning strike has not placed you in any danger, or 

will put you in danger when you offer assistance. You will be less likely to help anyone if you also get 

injured yourself. If the only source of electricity was from the lightning strike you will not receive a 

electric shock from touching them. A lightning strike is not usually instantly fatal; however a victim’s heart 

or breathing (or both) may have stopped. A quick assessment and possible application of CPR may be 

required to save their life. People who are struck by lightning often suffer from severe burns and shock, 

both must be treated for with extreme care 
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APPENDIX – 2: STICKERS & POSTERS FOR ELECTRICAL SAFETY 

 

Stickers & Poster for Electrical safety 

Photo: - Tag following types of stickers at relevant places. 
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APPENDIX – 3: LICENSE CERTIFICATE 

 
ENERGY AUDITOR CERTIFICATE 
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Telephone No.: (+91) 94140 70811 
(0141) 2783801 

Email Id: kanakauto@gmail.com 
Alt. Id: kanakautomation@gmail.com 

HQ: 48/71, Moti path, near Rajat path, Mansarovar, Jaipur, Rajasthan - 302020 
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INTRODUCTION 
 

ABOUT	THE	COLLEGE	
Shri Digamber Jain Acharya Sanskrit Mahavidyalaya, Jaipur, is one of the oldest Institutions 

of Sanskrit Education in Rajasthan. Established before Independence in the year 1885, the 

Institution has never ceased to spawn literary luminaries, cultural icons and academic 

stalwarts. The College is located in the capital city of Rajasthan. The Institution is running 

under the aegis of Shri Digamber Jain Sanskrit Shiksha Samiti, a committee formed by the 

members of Jain society. Mr. N.K. Sethi, a retired IAS officer is presently the President of 

this committee. The Institution is set up with the aim of imparting education from XI to 

Ph.D. level. 

The College is committed to the welfare of the student community as well as the larger 

society and every possible measure is taken to realize the objective. 

 
The Electricity connection is taken from JVVNL 11KV pole, followed by HT metering Kiosk, 
RMU & transformer. DG set of capacity 125KVA is present. 
 
The building has dedicated panels: 

 Auto mains failure panel for total load 
 Main distribution panel with bypass facility and APFC. 
 Auditorium panel. 
 Basement Admin building panel 

 
All the panels in panel room are equipped with smart meters for monitoring and recording 
of electrical parameters including power quality.  
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ENERGY AUDIT 
 

ENERGY	AUDIT	METHODOLOGY	
 
The methodology adopted for this audit was formation of audit team comprises of 

Certified Energy Auditors who checked the connected load and performance assessment 

of the various electrical loads like lighting systems, coolers & fans, air conditioners, etc. 

Following activities are used: 

A. Visual inspection and data collection 
B. Observations on the general condition of the facility and equipment and 

quantification 
C. Identification / verification of energy Usage and other parameters by measurements 
D. Detailed calculations, analyses and assumptions 
E. Validation 
F. Potential energy saving opportunities 
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EXECUTIVE SUMMARY 

OBSERVATION		
 

BUILDING	CONNECTED	LOAD	
 

S.NO DESCRIPTION	 Qty.	 Unit	
KW	 Total	Load	

1 LED Lights 300 0.015 4.5 
2 Tube light 10 0.04 0.4 
3 Fan 40 0.06 2.4 
4 water Cooler 2 0.5 1 
5 Deseret Cooler 4 0.25 1 
6 Lift 1 5 5 
7 Air Conditioner Load 1 60 60 
8 Water Pump Load 2 1 2 
9 Power Plug 30 0.5 15 

10 Auditorium light load 15 1 15 
 Total Connected Load    106.3 
     
 Overall Diversity @60%   63.78 
 KVA Rating K.W/P.F(0.9)   70.87 
 Add 15% extra Load for future   10.63 
 Total KVA   81.50 
 Size of Transformer   160KVA	

 
 
 

Year	
Energy	

Consumption/Year	
(KWH)	

Max	Demand	consumption/	
year	LOAD	

(KW)@0.878	PF	

SPECIFIC	ENERGY	
CONSUPTION	
(KWH/KW)	

2022-23 22528.95 47.1 478.32 
 
Average working hours in 08 Hours /day. 

TRANSFORMER	NAMEPLATE	DETAILS	
Make  Uttam (Bharat) Electricals Private Limited 

 KVA: 160 
 Volts: HV  11 KV, LV  0.433 KV 
 Ampere: HV  8.40 A, LV  213.34 A 
 Impedance volt: 4.5% 
 Tapings: OFF load tape Changeover 
 Frequency: 50Hz 
 Type of cooling: ONAN 
 Serial no.: 230172 
 Winding: Aluminium 
 EEL: Level Two 
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RECOMMENDATION	
 

 Eliminate or reduce reheat whenever possible before operating HVAC systems. 

 Clean HVAC unit coils and fins periodically, reduce humidification or dehumidification where 

possible. 

 Do not oversize cooling units, conduct heat load study before installation. 

 Put HVAC units on timers and seal all leaky areas. 

 Replace single-pane glass with insulating glass. Use landscaping to advantage. 

 Recommend to install Solar of minimum capacity 30KW. 

 Use BLDC fans in all classrooms to optimize the motor speed and conserve electricity, resulting up 

to 50% as compared to regular fans. 

 Provide training to staff and faculty members to sue natural cooling inside classrooms and switch 

 Consider day lighting. 

 Admin building panel room is filled with waste, no source of light for illumination during 

maintenance work. Clean the unwanted waster from in front of the panel. 

 Optimize DG Set loading. 

Install 05KVA Online UPS with 01hour backup for Admin load to cope with the frequent power cuts 

and refrain from using DG set for small load. 

 Active Dynamic VAR Compensator needs to be installed on this feeder of minimum capacity 30KVAR, 

415 Volt, three-layer topology for improving both power factor and limiting the harmonic content 

in the system. It will reduce Harmonics levels and improve power factor with power quality of the 

system, thereby increasing the life & performance of the system. 
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EARTH RESISTANCE 
 

Sr.	No.	 Description	 Connected	to	 Earth	
Value	 Remarks	

1.  
HT METERING CUBICLE 

Body 1 0.92  Ok 
2.  Body 2 0.99  Ok 
3.  

RMU 
Body 1 0.85  Ok 

4.  Body 2 1.1  Ok 
5.  

TRANSFORMER 
Body 1 0.96  Ok 

6.  Body 2 1.35  Ok 
7.  Neutral 1.23  Ok 
8.  AMF PANEL Body  1.86  Ok 
9.  LT DISTRIBUTION PANEL Body  1.46  Ok 
10.  AUDITORIUM PANEL Body  1.08  Ok 
11.  

DG SET 
Body 1 1.35  Ok 

12.  Body 2 1.9  Ok 
13.  Neutral 1.98  Ok 

 
Note: 

 Use earthing mat in front of panels in LT panel room and basement panel of admin building. 
 Keep panel room dust free. 
 Do not allow untrained electricians or personnel to enter into the panel rooms. 

 

SAFETY 
 

ACCIDENT	PREVENTION	METHODS:	
 
General observations on accidents: 

1. Accidents are caused they do not happen. 
2. If proper attention is given to the safety aspects and the laid down procedure, majority accidents 

and consequential damages to the personnel and property can be avoided. 
3. Safety is studied at the start of training and forgotten subsequently. 
4. Safe work practices have not been accepted to be a force habit. 
5. Laxity on the part of personnel actually engaged in the work. 
6. Not following safety instructions. 
7. Complacent approach of supervisory personnel. 
8. Non availability and improper maintenance of safety gadgets. 

 
 
Causes of accidents: 

1. Snapping of Conductors. 
2. Accidental contact with live electric wire / equipment. 
3. Violation / neglect of safety measures / lack of supervisions. 
4. Defective appliances / apparatus / tools. 
5. Inadequate / lack of maintenance. 
6. Unauthorized work / Sub-standard construction. 
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TIPS	FOR	ENERGY	EFFICIENCY	IN	ELECTRICAL	UTILITIES	
 
DG SETS:- 

1. Use jacket and heat cooling water for process needs 
2. Clean air filters regularly 
3. Maintain diesel engines regularly.  
4. A poorly maintained injection pump increases fuel consumption by 4Gms/KWH.  
5. A faulty nozzle increases fuel consumption by 2Gms/KWH.  
6. Blocked filters increase fuel consumption by 2Gms/KWH.  
7. A continuously running DG set can generate 0.5 Ton/Hr of steam at 10 to 12 bars from the 

residual heat of the engine exhaust per MW of the generator capacity.  
8. Measure fuel consumption per KWH of electricity generated regularly. Take corrective action in 

case this shows a rising trend 
 
Buildings: 

1. Seal exterior cracks/openings/gaps with caulk, gas kiting, weather-stripping, etc. 
2. Consider new thermal doors, thermal windows, roofing insulation, etc. 
3. Install windbreaks near exterior doors. 
4. Replace single-pane glass with insulating glass. 
5. Consider covering some window and skylight areas with insulated wall panels inside the building. 
6. If visibility is not required but light is required, consider replacing exterior windows with insulated 

Glass block. 
7. Consider tinted glass, reflective glass, coatings, awnings, overhangs, draperies, blinds, and Shades 

for sunlit exterior windows 
8. Use landscaping to advantage. 
9. Add vestibules or revolving doors to primary exterior personnel doors. 
10. Consider automatic doors, air curtains, strip doors, etc. at high-traffic passages between 

Conditioned and non-conditioned spaces. Use self-closing doors if possible 
11. Use intermediate doors in stairways and vertical passages to minimize building stack effect 
12. Use dock seals at shipping and receiving doors. 

 
Lighting: 

1. Reduce excessive illumination levels to standard levels using switching. 
2. Aggressively control lighting with clock timers, delay timers, photocells, and / or occupancy 

sensors. 
3. Install efficient alternatives to incandescent lighting, mercury vapor lighting, etc. 
4. Efficiency (lumens / watt) of various technologies range from best to worst approximately as 

follows: low pressure sodium, high pressure sodium, metal halide, fluorescent, Mercury vapor, 
incandescent. 

5. Select ballasts and lamps carefully with high power factor and long-term efficiency in mind. 
6. Upgrade obsolete fluorescent systems to compact fluorescents and electronic ballasts 
7. Consider day lighting, skylights, etc. 
8. Consider painting the walls a lighter color and using less lighting fixtures or lower wattages. 
9. Use task lighting and reduce background illumination. 
10. Re-evaluate exterior lighting strategy, type and control. Control it aggressively. 
11. Change exit signs from incandescent to LED. 
12. Consider using high-intensity discharge (also called HID) or low - pressure sodium lights.  
13. Turn off decorative outdoor natural gas lamps; just eight such lamps burning year-round use as 

much natural gas as it takes to heat an average-size home during an entire winter.  
14. Use outdoor lights with a photocell unit or a motion sensor so they will turn on only at night or 

when someone is present. A combined photocell and motion sensor will increase your energy 
savings even more.  
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15. Take advantage of daylight by using light-colored, loose-weave curtains on your windows to allow 
daylight to penetrate the room while preserving privacy. Also, decorate with lighter colors that 
reflect daylight.  

16. Use LEDs in all the portable table and floor lamps in your home & office.  
17. Consider three-way lamps; they make it easier to keep lighting levels low when brighter light is not 

necessary.  
18. Use task lighting; instead of brightly lighting an entire room, focus the light where you need it. For 

example, use fluorescent under-cabinet lighting for kitchen sinks and countertops under cabinets.  
19. Turn off the lights in any room you're not using, or consider installing timers, photocells, or 

occupancy sensors to reduce the amount of time your lights are on.  
20. Install task lighting  such as under-counter kitchen lights or bathroom mirror lights  to reduce 

the need for ambient lighting of large spaces.  
21. Use dimmers, motion sensors, or occupancy sensors to automatically turn on or off lighting as 

needed and prevent energy waste.  
22. Use ENERGY STAR® labelled lighting fixtures.  
23. Consider light wall colours to minimize the need for artificial lighting.  
24. Turn your lights off when you leave a room. Standard, incandescent light bulbs should be turned 

off whenever they are not needed. Fluorescent lights should be turned off whenever you'll be 
away for 15 minutes or more.  

25. During winter, open curtains on your south-facing windows during the day to allow sunlight to 
naturally heat your home, and close them at night to reduce the chill you may feel from cold 
windows  

26. Installing a skylight can provide your home with day lighting and warmth. When properly selected 
and installed, an energy - efficient skylight can help minimize your heating, cooling, and lighting 
costs.  
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APPENDIX  1: LIGHTNING PROTECTION SYSTEM OF BUILDING 
 
Lightning Protection System (LPS) 
A Lightning Protection System (LPS) is designed to protect a structure or building and contents from 
damage caused by the intensely high voltage currents of a lightning strike (often exceeding a 1,000,000,000 
Volt Amps). Lightning protection systems act like a Faraday Cage for buildings. Protecting the building and 
its contents from external electric fields by migrating that energy around the cage instead of through its 
contents. A lightning protection system offers a lightning strike a low resistance path to ground where the 
enormous energy is then safely dispersed. A typical lightning protection system includes lightning rods, 
metal conductors and ground electrodes designed to offer a low resistance path to ground and to take any 
high voltage currents from a lightning strike away from the structure of the building. 
The low resistant path offered by a lightning protection system is very important as high voltage currents 
from a lightning strike will always take a path of least resistance to ground. 
Without lightning protection any grounded object that provides a path to earth will emit fingers of electrical 
charge called positive streamers upwards into the sky. These positive streamers intercept the downward 
negative leaders from a thunder storm so creating a channel of plasma air for the giant voltage currents of 
a lightning strike to travel along. If the grounded object is a building the high voltage currents will then 

damage. Lightning energy 
may even jump through the air to reach a better conductive path. 
With a lightning protection system, lightning rods or air terminals are strategically sited on a structure to 
increase the chances of intercepting a lightning strike before it hits the property being protected. The highly 
conductive lightning rods of a lightning protection system are normally made of copper or aluminum and 
are designed to emit positive streamers into the air instead of the structure they are protecting. These 
positive streamers from the rods intercept the negative leaders of a lightning strike drawing the high 

lightning protection system significantly increases a building safekeeping from the damage caused by 
lightning and not its probability of being struck. 
Lightning can be unpredictable and a well-designed lightning protection system will take this into 
consideration. It will be designed so even if l
voltage currents will be drawn into the lightning protection system before any serious damage or harm can 
be done. It will be designed to draw the huge energy away from parts of the building not able to safely 
carry such large current loads, while at the same time safely utilizing other parts that can. Some buildings 
require a large re-enforced metal framework in their construction. If suitable additional grounding can be 
provided at its base so it can be utilized as a low resistance conductor able to carry large currents safely to 
earth. 
 
Roof Damage Caused By A Lightning Strike:- 
Without a lightning protection system structural materials of a building that share the immense loads from 
lightning strike can be damaged and this damage is not always immediately apparent. If there is no low 
resistance path offered by a lightning protection system the high voltage current from a strike will divide 
to follow every conductive path to ground it can find. The extremely large voltage currents will pass through 
materials normally considered insulators instantly generating large amounts of heat. Due to rapid heating 
any porous materials like masonry can shatter violently as the air inside it expands with supersonic speed. 
Any materials containing moisture from humidity or rain can explode with even more volatility as its water 
content is flashed to steam. Other materials may suffer different forms of heat damage, become melted or 
even burst into flames. These 
contents. 

-
highly conductive parts of the building. High voltage currents travelling through the bonding conductor of 
a lightning protection system can create large electric potentials when compared to objects near to the 
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bonding conductor. Side jumps to and from objects of different potential can cause damage and fire 
hazards especially if the building houses flammable or explosive materials. This can be avoided by 
maintaining the electrical continuity of such objects to a bonding conductor so zeroing any potential 
difference and allowing any voltage changes to occur in tandem. 

Proper grounding is essential for efficiently and safely dispersing the large amounts of energy from a 
lightning strike. Failure to provide adequate grounding will cause a lightning protection system to be 
ineffective resulting in property damage and risk to human life. Standard earthing provided to a building 
by a utility supplier is not satisfactory for grounding a lightning protection system. Different techniques or 
additional earthing is used to ensure a lightning protection system has strong electrical connection to 
ground. These include using additional grounding rods, plates, meshes or an Upper Grounding system 
(concrete earthing plate with an embedded steel conductor). 

 
Is Lightning Protection Still As Important Today As It Used To Be:- 

sophisticated electrical systems and communication infrastructures. A lightning strike to an unprotected 
building today can cause greater destruction even if it is not visually apparent like structural damage or fire. 
Even an indirect lightning strike on a building or nearby utility can cause thousands of rupees of damage as 
its current radiates out from the strike zone. 

With the global climate also changing, it is predicted that India will experience more thunderstorms and 
lightning strikes in the future. 

British Standards used within our lightning protection services B.S.6651:- Lightning Conductors 

 
Lightning Safety:- 
There are three different ways of being struck by lightning: 

1. Direct strike: the lightning hits you and goes to earth through you. 
2. Jumped: the lightning hits another object and jumps sideways to hit you. 
3. Ground strike: the lightning strikes the ground then travels through it hitting you on the way. 

 
30/30 Rule:- 
Research indicates that people are typically struck by lightning when they think they are safe from the peak 
effects of a thunderstorm. This is normally just before and just after a thunderstorm passes. When a 
thunderstorm is observed, think about its proximity, the possibility of a lightning strike and not the 
occurrence of rain. Using the following 30/30 rule is a good way of improving your level of personal safety 
during a thunderstorm. If the length between the lightning flash and the sound of thunder is 30 seconds in 
length or less (i.e. less than 6 miles away) you should seek shelter immediately. Lightning has been 
estimated to travel over 10 miles through the air. Staying inside shelter is also advised until 30 minutes 
after the last thunder clap has been heard. By doing this you are reducing the risk of being struck at the 
beginning of the storm or from the trailing end of the storm as it passes. 

 
 
Improving Your Safety during A Thunder Storm:- 

 Seek shelter inside a large building, preferably one with a lightning protection system installed. 
 Get inside a motor vehicle, (avoiding soft top convertibles). Cars are safer than standing outside due 

to the metal body of the car acting as a Faraday Cage conducting the electricity away from you 
before it is safety earthed to the ground through the tyres. Tyres are not good insulators when 
considering the enormous high voltage currents from a lightning strike. 

 Move away from wide open spaces or exposed hilltops. 
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 If you are in water, get onto land or a boat as quickly as possible. The impurities in water can 
transmit the damaging effects from a lightning strike further away. 

 Move away from the open space of the shore or beach. Studies have shown that proximity to water 
is a common factor in lightning strikes. 

 If you are on a large enough boat or water vessels with a cabin, take shelter inside if you cannot 
make it to safety on shore. If you are in an open top boat, keep as low as possible in while making 
your way safely to land. Boats can also be fitted with lightning protection to safely disperse the 
energy from a lightning strike into the water. 

 If you are exposed to the elements with nowhere to shelter try to make yourself as small as possible 
by crouching down with your feet together, hands on knees and head tucked in. This technique 
keeps as much of you off the ground as possible as lightning will not necessary target the highest 
object in an area, but the object providing a path with the least resistant to ground. Try to do this 
in an area that provides the best protection for you, e.g. golfers who cannot make it back to the 
club house should move away from their clubs and into shallow ground like a sand bunker. DO NOT 
lie down and DO NOT stand in shallow water. If you feel your hair stand on end, drop into the 
position described above immediately. Your body contains a lot of moisture and is relatively a good 
conductor, it is therefore important to keep your feet together to minimize any current flow caused 
by radial energy from the strike zone passing through your body. 

 Do NOT stand under tall or isolated trees. It has been estimated that 25% of people struck by 
lightning were so as a result of taking shelter under these types of trees. Trees contain about 20% 
moisture content compared with humans who have 65% moisture content. As lightning always 
takes the path of least resistance, you may become that path for any lightning jumps or radial 
energy from a strike. 

 Before doing any activity which may leave you in exposed situation e.g. hill top walking, sailing, 
check the weather forecast. Try to avoid such activities if thunderstorms are predicted in the region 
of your activity. 

 If you know a thunderstorm is predicted, learn what places in your area offer you the best 
protection before it arrives. 

 When camping, avoid placing your tent at the highest point in the area, especially if thunderstorms 
are expected over night. If you are in a tent during a storm avoid touching or being close to tent 
poles if possible. 

 Be aware of objects that can attract or conduct a lightning strike, if possible avoid touching or using 
such items and move away if necessary.eg. Inside: bathroom taps, central heating radiators, light 
switches, telephones, computer systems or any mains powered appliance. e.g. outside: umbrellas, 
metal fences, golf clubs, bikes, fishing rods, sailing boat masts, antennas. 

 Be aware of any objects that can conduct electricity inside a building as these will provide an easy 
path for lightning to travel along on its way to ground. Buildings lightning protection systems are 

systems. Even with lightning protection installed it is advised you avoid using any electrical system 
unnecessarily e.g. your telephone (including mobiles), computers, television. Avoid touching any 
metal objects inside a building, e.g. Like metal pipe work, radiators, metal railing, unless your safety 
depends in it. 

 During a thunderstorm it is advised you do not use any corded phones next to your ear. Especially 
if you are in a building that does not have satisfactory lightning protection installed to protect its 
occupants and communication equipment. 
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 Doctors advised people to stay off mobile phones during a thunderstorm. When struck by lightning 

y skin in contact with liquids or metal objects, like a mobile phone, will 
encourage the charge from a lightning strike to enter and pass through the body instead of 
travel  As it travels through the body it causes major 

 
 
In Case of Emergency:- 
If someone is hit by lightning, call emergency services immediately, as they will need help as soon as 
possible. Ensure your safety next by making sure the lightning strike has not placed you in any danger, or 
will put you in danger when you offer assistance. You will be less likely to help anyone if you also get injured 
yourself. If the only source of electricity was from the lightning strike you will not receive a electric shock 
from touching them. A lightning strike is not usually instantly fatal; howeve
(or both) may have stopped. A quick assessment and possible application of CPR may be required to save 
their life. People who are struck by lightning often suffer from severe burns and shock, both must be treated 
for with extreme care 
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APPENDIX  2: STICKERS & POSTERS FOR ELECTRICAL SAFETY 
 

Stickers & Poster for Electrical safety 

Photo: - Tag following types of stickers at relevant places. 
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APPENDIX  3: LICENSE CERTIFICATE 
 
ENERGY AUDITOR CERTIFICATE 
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INTRODUCTION 

 

ABOUT THE COLLEGE 

Shri Digamber Jain Acharya Sanskrit Mahavidyalaya, Jaipur, is one of the oldest Institutions 

of Sanskrit Education in Rajasthan. Established before Independence in the year 1885, the 

Institution has never ceased to spawn literary luminaries, cultural icons and academic 

stalwarts. The College is located in the capital city of Rajasthan. The Institution is running 

under the aegis of Shri Digamber Jain Sanskrit Shiksha Samiti, a committee formed by the 

members of Jain society. Mr. N.K. Sethi, a retired IAS officer is presently the President of 

this committee. The Institution is set up with the aim of imparting education from XI to 

Ph.D. level. 

The College is committed to the welfare of the student community as well as the larger 

society and every possible measure is taken to realize the objective. 

 

The college is built-up in an area of 0.43hectares around 4300sqmtr. 
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MAIN BUILDING – GROUND FLOOR PLAN
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GREEN AUDIT 

 

INTRODUCTION 
 
Green audit is defined as systematic identification, quantification, recording, reporting and analysis of 

components of environmental diversity which will have an impact on the eco-friendly ambience. It was 

initiated with the motive of inspecting the work conducted within the organizations whose exercises can 

cause risk to the health of inhabitants and the environment. The Green Audit supports to the Criteria 7 – 

GREEN AUDIT of NAAC, National Assessment and Accreditation Council which is a self-governing 

organization of India which declares the institutions as Grade A, B or C according to the scores assigned 

during the accreditation. 

 

OBJECTIVES OF THE STUDY 
The main objective of the green audit is to promote the Environment Management and Conservation in 

the College Campus. The purpose of the audit is to identify, quantify, describe and prioritize framework of 

Environment Sustainability incompliance with the applicable regulations, policies and standards. The main 

objectives are: 

I. To introduce and aware students to serious concerns of environment and its sustainability. 

II. To secure the environment and cut down the threats posed to human health by analyzing the 

pattern and extent of resource use of the campus. 

III. To establish a baseline data to assess future sustainability by avoiding the interruptions in 

environment that are more difficult to handle and their corrections requiring high cost. 

IV. To bring out a status report on environmental compliance. 
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WATER AUDIT AND CONSERVATION: 
 

DEFINITION: 
Water auditing is a method of quantifying water flows and quality in simple or complex systems, with a 

view to reducing water usage and often saving money on otherwise unnecessary water use. It provides 

the deviation existing in the actual water supply to the minimum required water in the respective 

premises. Norms for water consumption as per national building code 2018 are 45 liters/day for day 

scholars and 135 liters/day for hostellers in an educational institution. Water auditing is a mechanism for 

conserving water, which will grow in significance in the future as demand for water increases. 

 

OBJECTIVE OF THE AUDIT: 
I. The objective of water audit is to assess the following: 

II. Water Required (in accordance with National and/or State Bye Laws) 

III. Water Used (as per the Existing Fixtures & Equipment) 

IV. Physical & Non-physical Losses 

V. To identify and priorities areas which need immediate attention for control 

 

Procedure: 

The different stages of the water audit has been depicted in form of flow chart in Figure 1. The whole 

procedure is divided into five phase starting from the site inspection to review of the implemented 

measures. 
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Phase II: Calculation

• Calculation & Listing 3Rs 
(Reduction, Reuse & Recycling)

• Evaluate Feasible Options
• Designing Water Management 

Strategy

Phase III: Audit Report

• Audit Report Writing
• Summary & Recommendations
• Communication & Presentation of 

Results

Phase IV: Discussion & Implementation

• Dicussion on Proposed Measures & 
Strategies

• Implementation of Finalized Measures
• Execution of Water Management Strategy

Phase V Review 

• Review of the Implemented Measures
• Revise Audit Results
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PHASE I: CONDUCTION OF AUDIT 
At the beginning of water audit, it is must to observe the supply, storing & consuming facilities are 

provided on the site. The water audit team commits to: 

1. Conduct site visit to locate the water points & Map them 

2. Locate the water usage areas 

3. Take samples at various location to define water quality 

4. Mark storage tanks 

5. Compile the findings during visit 

6. Notice conditions of fixtures (dirty, stuck, leaking etc.) 

PHASE II: CALCULATION 
After completion of site visit, the audit team performed calculation to analyze the acquired data with 

reference to local bye laws (in India: NBC 2018) as base line. This enables to determine whether the 

premise is consuming surplus water or not. The results will helps to calculate the amount of water wasted 

or misused. Following goals are kept in mind during the calculation; 

1. Estimating water use from different areas and activities of a building. 

2. Estimate rate of flow of water from different outlets and inlets. 

3. Determine the rate of flow of water for faucets and shower head. 

4. Estimating shortage or surplus with reference to NBC. 

Based on the calculation, the water management strategies have to be defined and implement in the 

respective premises. 

PHASE III: AUDIT REPORT 

The team prepares detailed report based on procedure mentioned above. The audit report consists: 

1. Observations done during audit 

2. All the measurements, calculations 

3. Overview of the current working of water supply system 

4. Summary and conclusions based on the calculations 

PHASE IV: DISCUSSION & IMPLEMENTATION 

After formation of audit report, the audit team will hold meeting with the respective project team to 

discuss the current and future scenario towards the water management. The key discussion points are: 

1. Possible water conservation measures & their implementation. 

2. Areas where water can be conserved & wastage of water can be minimized. 

Later, the project team will implement the measure that are finalized in accordance to the discussion and 

meetings held with audit team. 

PHASE V: REVIEW 

After the implementation of measures, the review and maintenance of the same is much needed. 

Because, the continuous monitoring of the measures can only justify and revise the water savings 

occurring in the premises.  
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The formation of “Sustainable Cell” in the premises will help in proper & continuous execution of the 

measures. This cell is also responsible to educate the occupants regarding effects of water management 

along with the finding and installing any new techniques at the project site.  

Water – Use 

This addresses water consumption, water sources, irrigation, storm water, appliances and fixtures. A 

water analysis is an on-site survey and assessment to determine the water use and hence improving the 

efficiency of its use. 

Observations 

The study observed that the Water is taken out from underground from Tube wells through submersible 

pumps installed at one location in the campus. The pumps are of 5HP pumps. The pump was run for 01 hr 

only on 01st of June as no water was used for gardening. Hence the present water consumption by staff 

for drinking and toilet purpose is only 3500 liters. This matches with the water consumption of 

approximately 45liters/day for staff present in the campus. (This is matching with the standard of 

National Building Code.)  

Water is used for drinking purpose, toilets and gardening. The waste water from the RO water purifier is 

not being used now and can be put into a well or can be pumped to propose STP. The recycled water of 

STP could be used for gardening purposes. The fresh water which is being used for gardening will be 

reduced. 

 

**During the Audit, no loss of water was observed, neither by any leakages nor by over flow of water from 
overhead tanks. 

 

Details of Underground Tanks (rain water harvesting): -  

Sr. No. Tank Capacity No. of Tanks Place 
1.  10000 litre 01 Underground in lawn area 

 

Details of Overhead Tanks: -  

Sr. No. Tank Capacity No. of Tanks Place 
2.  1000 litre 05 Rooftop of College building 

 

 

The total capacity of water storage is 5000 liters which is sufficient for 25 days when the college is 

operating in full capacity. (Now only limited staffs are coming to college) On an average the college 

consumes 35 Liters of Water per day. 
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Rain water harvesting pit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Proposed STP Plant design: 
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REVERSE OSMOSIS 

Reverse Osmosis Plant - Reverse osmosis (RO) is a membrane separation process, driven by a pressure 

gradient, in which the membrane separates the solvent (generally water) from other components of a 

solution. The membrane configuration is of cross-flow.  

 

 

The water quality of tube well is moderate and RO is needed. We should buy only RO having maximum 

waste water of 20% (May be little costlier but water is precious) 

Water Cooler: There are 01 water cooler to make water cold and are in good working. We have measured 

their current value and these are all working good. The temperature setting of all these coolers were 

found to be 25°C to 30°C and are good.  

Total number of RO plants in the premise is 03 nos., 25liters - 02nos & 50liters - 01nos.Periodic 

maintenance of the RO plant & cooler is also done. 

 

CCTV & SURVEILLANCE 

Close Circuit TV Cameras:  CCTV Cameras are installed in 49 places for safety and are working usefully. 

The CCTV will be integrated with newly purchased Online UPS. 
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INDOOR AIR QUALITY:  
 
Indoor Air Quality (IAQ) refers to the air quality within and around buildings and structures, as it relates to 

the health and comfort of building occupants. Some common indoor pollutant is listed as below: 

 Molds and other allergens - This may arise from water seeping into the Building envelope or skin, 
plumbing leaks, condensation due to improper Ventilation, or from ground moisture penetrating a 
building part 

 Carbon monoxide Sources of carbon monoxide are incomplete Combustion of fossil fuels. 

 Volatile organic compounds (VOCs) - VOCs are emitted by paints and Lacquers, paint strippers, 
pesticides, office equipment such as copiers and Printers, correction fluids and carbonless copy 
paper, graphics and craft Materials including glues and adhesives, permanent markers, and 
Photographic solutions etc. 

 Carbon dioxide - Due to human respiration. 

 Particulate matter - Due to construction and maintenance activities. 
 

Sr. No. PARAMETER UNIT RESULT SPECIFICATION/LIMIT 
1.  PM10 µg/m3 68.9 For 24 hours = 100 

2.  PM2.5 µg/m3 28.7 For 24 hours = 80 

3.  Sulphur Dioxide µg/m3 12.6 For 24 hours = 80 

4.  Nitrogen Dioxide µg/m3 17.3 For 24 hours = 80 

5.  Carbon Monoxide mg/m3 0.06 For 01 hour = 04 

6.  Lead µg/m3 NA For 24 hours = 1.0 

7.  Ozone µg/m3 28 For 01 hour = 180 

8.  Ammonia µg/m3 NA For 24 hours = 400 

9.  Benzo Pyrene ng/m2 NA For Annual = 01 

10.  Nickel ng/m2 NA For Annual = 20 

11.  Benzene µg/m3 NA For Annual = 05 

12.  Arsenic ng/m2 NA For Annual = 06 

 
From the above table data, we found that the indoor air quality is good.   
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GREEN AUDIT - QUESTIONNAIRE 
 

A. Which of the following are available in your institute? 
Sr. No. DESCRIPTION REMARKS 

13.  Garden Area Available 

14.  Playground Available 

15.  Kitchen Not Available 

16.  Toilets Available 

17.  Garbage or Waste stone yard Not Available 

18.  Laboratory Available – Computer 

19.  Canteen Not Available 

20.  Hostel Facility Not Available 

21.  Guest house Not Available 
 

 

B. Which of the following are found near your institute? 
Sr. No. DESCRIPTION REMARKS 

1.  Municipal dump yard Not in the vicinity of college 

2.  Garbage heap Not Available 

3.  Public Convenience Connecting transport to near stoppages 

4.  Sewer line 
College have internal sewer line which is finally connected to 

Nagar Nigam line 
5.  Stagnant water No stagnant water  

6.  Open drainage Yes, backside of college 

7.  Industry Not Available 

8.  Bus/railway station Local Bus Station and Railway Station is away. 

9.  
Market/ Shopping complex/ 

Public halls 
Not Available 

 

 

C. Waste Minimization and Recycling 
 

 Since there is no Canteen, mess, kitchen available in the College, waste generation is minimal. 
 Paper are reused and recycled. 
 Staff & Students are trained to recycle and reuse. 
 
Zero-garbage is not yet achieved but can be achieved through proper management and more 
planning. 
 

D. Greening the Campus: 
 

Sr. No. DESCRIPTION REMARKS 

1.  Is there a garden in your institute? 
Yes, about 40%  of Campus area is developed and 
maintained as green spaces 

2.  
Do students spend time in the 
garden? 

2-4 Hours during winters 

3.  
Is the college campus have any 
Horticulture Department? 

No, but one Gardener is kept on contract basis 

4.  
Number of Tree Plantation Drives 
organized by College per 
annum.(If Any) 

Yes, one Tree Plantation drive is organized Annually. 100 
trees and 20 shrubs planted 
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5.  
Plant Distribution Program for 
Students and Community 

No 

6.  Plant Ownership Program No 

 
 
E. Animal Welfare: 

 
Sr. No. DESCRIPTION REMARKS 

1.  

List the animals (wild and 
domestic) found on the campus 
(dogs, cats, squirrels, birds, 
insects, etc.) 

Birds and Squirrels are commonly found in campus. A 
variety of birds species and other flora and fauna 
available but these are not harmful to human. 

2.  
How many dogs in your area have 
undergone Animal Birth Control - 
Anti Rabies (ABC - AR)? 

One present inside the campus, but kept away from 
students reach. 

3.  
Does your institute have a 
Biodiversity Program? 

No 

 
 
F. Clean Air: 

 
Sr. No. DESCRIPTION REMARKS 

1.  
Are the Rooms in Campus are well 
ventilated? 

Yes, ambient cooling is present. 

2.  Window floor ratio of the Rooms Sufficient. 

3.  Air Quality Monitoring Program Presently not being done and not required. 

4.  
Students suffer from Respiratory 
ailments? (If Any) 

No. 

5.  GENSET pollution prevention Not required. 
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RECOMMENDATIONS: 
 

1. In campus premises electricity should be shut-down from main building supply after occupancy 

time, to prevent power loss. 

Every classroom and laboratory with central switch board can have a diagram linking location of a 

tube light, fan etc. with corresponding switch. This will ensure that correct fitting is switched on/ 

off and can save time and unnecessary operation. 

2. College is procuring LED lights and electrical equipment with star ratings. SOPs should be 

prepared and followed for purchasing green equipment, equipment star rating and eco-friendly 

materials.  

3. Cleaning of tube-lights/bulbs to be done periodically, to remove dust over it. 

4. For protecting the newly growing plants, tree guards can be used. 

5. A full time gardener should be appointed for taking care of all the greenery of the college and 

thereby also increasing it. 

6. A bio-medical waste disposal machine for pads should be installed.  

7. Waste water from Drinking Water Coolers should be diverted to the gardens for utilizing it. 

8. Paper napkin use should be stopped as these are produced by cutting trees. 

 

 

Possible Water Conservation Measures-General  

 

Waste minimization & Recycling 

Sr. No. Description Remarks 

1.  Water Metering 
Directly affect the daily usage by representing the daily water 
usage  and monitoring consumption 

2.  
Use of Aerators in Hostel, School & University 
Premises 

38 % of total consumption of building occupant water usage 

3.  
Use of Low Flow fixtures in current Kitchen 
space 

46 % savings 

4.  Install pre-rinse spray valves 66 % savings 

5.  Use of Irrigation System (Drip and sprinkler) 40 % savings in landscaping water usage 

6.  Prevention of minimal leakages in building taps 100 % Savings in leakages 

Sr. No. Description Remarks 

1.  
Does the institute generate any waste? 
If so, what are they? 

Yes, Solid waste, paper & plastic 

2.  
What is the approximate amount of waste 
generated per day? 

Biodegradable: 4Kg 
Non-biodegradable: >1Kg 
Hazardous: >200gm 
Others: >1Kg 
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Definition: - 

1. "solid waste" means and includes solid or semi-solid domestic waste, sanitary waste, commercial 
waste, institutional waste, catering and market waste and other nonresidential wastes, street 
sweepings, silt removed or collected from the surface drains, horticulture waste, agriculture and 
dairy waste, treated bio-medic al waste excluding industrial waste, bio-medical waste and e-
waste, battery waste, radio-active waste generated in the area under the local authorities. 

2. "Vermi composting" means the process of conversion of bio-degradable waste into compost using 
earth worms. 

3. “residual solid waste” means and includes the waste and rejects from the solid waste processing 
facilities which are not suitable for recycling or further processing; 

4. "Sanitary land filling” means the final and safe disposal of residual solid waste and inert wastes on 
land in a facility designed with protective measures against pollution of ground water, surface 
water and fugitive air dust, wind-blown litter, bad odor, fire hazard, animal menace, bird menace, 
pests or rodents, greenhouse gas emissions, persistent organic pollutants slope instability and 
erosion. 

5.  “Sanitary waste” means wastes comprising of used diapers, sanitary towels or napkins, tampons, 
condoms, incontinence sheets and any other similar waste. 

6. “Treatment” means the method, technique or process designed to modify physical, chemical or 
biological characteristics or composition of any waste so as to reduce its volume and potential to 
cause harm. 

7. “Dry waste” means waste other than bio-degradable waste and inert street sweepings and 
includes recyclable and non-recyclable waste, combustible waste and sanitary napkin and diapers, 
etc. 

8. “biodegradable waste" means any organic material that can be degraded by micro-organisms into 
simpler stable compounds;  

9. "bio-methanation" means a process which entails enzymatic decomposition of the organic matter 
by microbial action to produce methane rich biogas. 

10. “Combustible waste” means non-biodegradable, non-recyclable, non-reusable, non-hazardous 
solid waste having minimum calorific value exceeding 1500 kcal/kg and excluding chlorinated 
materials like plastic, wood pulp, etc. 

11. “Domestic hazardous waste” means discarded paint drums, pesticide cans, CFL bulbs, tube lights, 
expired medicines, broken mercury thermometers, used batteries, used needles and syringes and 
contaminated gauge, etc., generated at the household level. 

 

3.  
How is the waste generated in the institute 
managed? 

Compositing is being done. Reuse of one side printed Paper for 
internal communication. Sewage water is discharged to public 
Sewer. Domestic Waste is given to Municipal Corporation. 
Three types of Waste bins should be provided at campus for 
biodegradable, non-biodegradable waste & electronics. 

4.  Do you use recycled paper in institute? Yes 

5.  Do you use reused paper in institute? Yes 

6.  
How would you spread the message of recycling 
to others in the community? 

Students and staff are trained to recycle and reuse. 

7.  
Can you achieve zero garbage in your 
Institute? 

Not yet achieved 

8.    
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ANNEXURE – TREE PLANTATION 
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ANNEXURE – LIST OF PLANT/SHRUBS/TREES 

 
 
List of some plant species present in the campus  

1. Kadam Tree (Mitragyna parvifolia) 
2. Cluster Fig Tree (Ficus racemosa) 
3. Bael Tree (Aegle marmelos) 
4. Ashoka Tree (Polyalthia longifolia) 
5. Shisham Tree (Dalbergia sissoo) 
6. Neem Tree (Azadirachta indica) 
7. Rose (Rosa indica) 
8. Amla (Phyllanthus emblica) 
9. Snake plant (Sansevieria trifasciata) 
10. Yellow oleander (Thevetia peruviana) 
11. Champa (Plumeria sp) 
12. Jessamine (Murraya paniculata) 
13. Ribbon plant (Dracaena sanderiana) 
14. Lemon (Citrus sp.)  
15. Tulsi (Ocimum sanctum)  
16. Aloe (Aloe vera)  
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APPENDIX – 1:  WASTE MANAGEMENT 
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APPENDIX – 2:  CERTIFICATE 

 
 

Energy Auditor Certificate: 
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THANK YOU 
 

 

 
 

Telephone No.: (+91) 94140 70811 
(0141) 2783801 

Email Id: kanakauto@gmail.com 
Alt. Id: kanakautomation@gmail.com 

HQ: 48/71, Moti path, near Rajat path, Mansarovar, Jaipur, Rajasthan - 302020 
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