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1. INTRODUCTION TO
ENERGY.ENYIRONMENT-GREEN

AUDIT

A Thing whieh, Bur'ns Never Retnrns",",.
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1,1 : Ptefa@ o,bouj thelnstitution:
Narayana Educational Society was founded in 1996 by Dr. P. Narayana as a nonprofit entity

under the Society's Registration act 1860. The Narayana group is one of Asia's largest educational

conglomerates where approximately 40,000 teaching and non-teaching faculty, providing world

class education for more than 4,00,000 students. Spread across 19 states in India.

Narayana College of Nursing, Nellore was established by Narayana Educational Society in the

year 2002 which offers B.Sc. Nursing (4 Years), M.Sc.Nursing (2 Years) with five Speciality, Post

Basic B.Sc. Nursing (2 years) and Ph.D. The courses are recognized by Indian Nursing Council, New

Delhi. AP Nurses and Midwives, ANM and Health Visitor Council, Vijayawada, A.P and affiliated to

Dr. NTR University of Health Sciences

Located on a sprawling campus at Nellore on the Vuaywada-Chennai National Highway, it is

well-connected by road, air and rail routes. Chennai and Tirupati airports are a mere two hours

drive from the campus. The college offers world class infrastructure, unparalleled technical

expertise, a diligent faculty and above all a stimulating environment for students to pursue their

studies and acquire hands-on training under the guidance of senior faculties of nursing and at the

Multi-specialty teaching hospital and Nursing Colleges.

t.z :Vision:

Narayana College of Nursing will be an universal leader for innovations, research,

education, attitude and practice to create positive changes in the health outcomes of

individuals, families, communities in all health care settings.

Ll ; Missionstot€me"r t:

1. To empower Nursing professionals with the knowledge and skills to lead with integrity and

compassion, thereby creating meaningful impacts on healthcare delivery and patient

outcomes

2. To optimize health through Nurse-Led healthcare, we integrate education, application,

research, and technology to create innovative solutions and prepare nurses for global

healthcare challenges, improving health for all.

3. To advance a holistic approach to healthcare education, focusing on ethical practices,

interd isciplinary collaboration, and innovation to meet the evolving needs of diverse

healthcare settings.

14 : Pr<t g r ams O:frer e il :

Programs

B,Sc. Nursing M.Sc. Nursing

YANA COLLEGE F NURSING
ChintharedrlYPalem'
NELLORE - 524 OO3
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Ph. D

NARA

Post Basic B.Sc. Nursing



!,S .' Mojor Actiuities in trre Institutlonr

T
hro,rgh Teaching.Innovative

Resea rch &
. Tra ining Programs

Activities

. Semina.s
and

(Academic
& Industy)

. National and
Academic

Activities

r.6 : scooe o! the Audit Ptocess:

Energ/ Audit: Conduct a detaited energy audit in the cottege campus with the main

focus to identify judicious usage of etectricat and thermat energy (where, when, why and

hoyi energy is being utitized).

To ascertain the best practices to be fottowed in energy conservation, energy

management, recommended safety measures and continuous energy monitoring

system.

EnvironrnentalAudit: ldentification of history of activities, present envi ronmentat

practices fottowed, monitoring records and known sources of environmental issues

inside the cottege.

Adoption of natural resources as input (such as energy and water), processing and

utitization and generation of wastes (inctuding hazardous and toxic)

Handting and storage of att types of wastes (sotid, tiquid and grouses), transportation

of waste from source to yard, reuse and recycting possibitities, storage mechanism

and effective disposat.

, easurement of effectives of pottution controt (air, water and soit pottution),

maintenance togs, emission test reports and routine anatytical reports.

Providing constant awareness to atl stakehotders on Environment impacts, risk

anatysis and EcoLogy.

Green Audit! Assessment on Campus greenery in terms of matured trees, ftowing

shrubs, bushes, medicat pLants, adoption of green energy generation and utitization,

reduction of CO, due to green energy system and identification of possibte

imptementation and enhancement of current greenery practices.

5 D'SM
NARAYANA COLLEGE OF NURSINI,
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1f , Outcorr@s of lhe Audit Ptocess:

Recommendations based on fietd measurement v/ith achievabte Energy Conservation

(ENCON) proposats under No cost/Irw cost arrd Cost investrnent categories.

Minimization of preaent enerB/ cost by adjusting and optimizing energy usage and

reduction of energy wastage without affecting the regutar activities.

Determination of operating efficienry of each etectricat system (more specificatly on

individuat machines), comparison of design vatues and to identify feasibte technicat

ways to improve it further in a cost-effective manner.

Formation of methodotogy for tong-term road map for energy savings and continuous

improvements.

Use as a basis for the devetopment of environmentat management poticies or efforts

to improve the existing ptants.

ldentification of possibte cost and energy saving from energy conservation, waste

reduction, reuse and recycting.

Devetopment of rule-based system to become a sustainabte environment inside the

coltege campus and nurture the importance of less energy and less environmentat

impacts.

Formation of methodotogy for tong term road map for maintaining green environment

within the campus and encourage the stakehotders for continuous improvements.

1,8 , Coueraoe in En.erov Audit Ptocess:
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co,
Neutrclization

lA , Focus A,,eos in the E'roironmelrt & Gl.ee,r Audit Ptocess:

t.to : List ofMembefs Inuolved in Audit Pt'ocess & Dqta Collection:

Dr. V. KUMARI

Mrs. PAVITHRA G

6 Mrs. P. SHANMUGAVAoIVU

@

Reh$6'a\

NARAYANA C0LLEGi 0F I'ltlB.slrltr
Chinthareddypalem.
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Water
Management

Faculty NameS. No.

Dr. ANJANIDEVI. N

3 [,1rs GUNDA THEJOVATHI

4.

5 Mrs. SUCHITHRA. S

1.

2.

Energy
Utitization

Coz
Estimation

Chemicals
I Acidsl

Salts

SolidWaste
ilanagement



ENERGY, EI\I\TIRONMENT &
GREENAUDITREPORT

PART.A: ENERGYAUDIT REPORT

2, EXECUTTVE SUMMARY

[-eaks Make yCIur Frrtute tslea]r.,.,."
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EXECUTIVE SUMMARY

Electricsl and Thet Enersl Analvsis:
A detailed audit was conducted in NARAYANA COLLEGE OF I{URSING Chinthareddy

palem, SPSR Nellore, Andhrapradesh, INDIA - 524 003, and the audit team has come out with 7

Enerpy Conservation Proposals (ENCONs) and the summary of all the ENCONs are given below

1.5 years

E lll ent', STEMS

Electrical System & Network Diesel generators, pumps and motors

Lighting, Fan & Air Conditioning System

Solar system

Audit Conducted, Compiled and Verified by,

(Dr. G. ARIVARASAN)

BEE Certified Enerry Auditor (EA-21875)

I€ad Auditor - ISO 14oor, EMS

D6BSffi{
IIARAYANA COLLEGE OF NUBSIN-

Uhlrttnareddyltalenl,
NELLORE - 524003. d{
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Description Parameters

227234kWhPresent Annual Energy Consumption

27 .26lak}sPresent Annual Energy Cost

l0% ElectricalProposed %o of Energy Savings

Proposed Annual Energy Savings

2.72 lakhsProposed Financial Savings

Summary of Energy Conversion (ENCON) Proposals

S. No.

5

4

2

I

22123 kwh

6. Simple Payback Period

(* Audited and Accounted for Apr - 2023 to March - 2024)

Inverter, UPS and BatterySystem

f ar-*--



% Saving &

Source
Remarks

6

0.5 % on Totat

Consumption

10 % on HVAC

50 % of FTL

Consumption

50 % of Fan

Consumption

5 % of LPG system

50 kW roof top

sotar PV system

Shift some of existing

capacitors from PH and to

load end

Try with tow TR unitary AC

and ensure energy and

financial savings

Prepare the tist of

conventional FTL (of 36 W)

and reptace with LED of '18 W

(one to one)

Reptace the conventionat

ceiling fans with BLDC in a

phased manner

Try with a minimum Litre per

day solar hot water

generation (increasing water

temperature from ambient to

nearty 70 'C). Payback is tess

than 2 years.

50 kW capacity of SPP roughty

generates 200 to 250 units per

day and generates nearty

64,000 to 80,000 units per

Annum (considering 32O

working days).

SSfi(,

ENCON-I;

. ln generat, the cottege type loads are having wide yariation especiatty i) during day & night

time, ii) week days to weekend and iii) cottege working days and holidays. For this type of
toads, it is highty recommended to connect the FC at the load end distribution panels and

dedicated APFC must be fixed and function at the transformer end to maintain the PF ctose

to unity.

. Alt the individuat motor loads above 5 HP to be toad end compensated with PF compensating

capacitor along with isolation MCB for the capacitor at the motor end or at its motor panel

end.

Sp,#iaa,
NARAYANA COLLEGE OF NU

U h tn t haroddypaier I l.
NELLORE - S24 oo3

s.

No.

Proposed Ener$r' Conservation

Measures

1

Reduction of kVA Demand and Active

Power Consumption using Load End

Capacitor Compensation

Reduction of Energy Consumption in

AC Compressors using Mist Pre-Cooter
2

l
Reptacement of Fluorescent Lamps

with Energy Efficient Lamps (Swap FTL

to LED Lamps)

Reptacement of Existing Convention

Ceiting Fans into EC - BLDC Fans

Preheat the boiting water using Sotar

thermaI hot water system

Expansion of Roof Top Sotar

Photovottaic Power Plant (SPP) and

Reduction in kwh Bitting

4

5

10

4

Table-1: POSSIB LE ENERGY CONSERVATION PROPOSAI^S (ENCONSI



ENCON.II:

. lt is recommended to instatl the mist cooting system in higher power and continuous running

AC system and ascertain the performance (especiatLy CoP).

. lmptement the mist pre-cooter system and coupting ofwater mist with condenser reduces

the compressor power up to 25%. The apptication ofwater mist condenser, intet air pre-

cooting coutd decrease the Specific Energy Consumption (SEC).

. lnstatt a kwh meter, observe the result before and after the installation and ensure the

specific power consumption. Compare the results and ensure the saving.

ENCON.IIL

. ln a phased manner, the cottege administration has to replace the FTL to LED of 18 W (20 W

with choke) of branded round LED tube fitting without Blue Tinge-

. Retrofit a Surge Protection Device (sPD) at the tighting DB incoming so as to avoid failures in

tighting due to micro second duration transients.

. Visuat tasking is important aspect of productivity and we must give steady tevet of tighting.

. lmprove data management: Energy management and other asset management tasks wi[[ be

simptified if records of tamp and luminaries types are kept up to date.

ENCON.IV:

. Recommended to reptace the existing conventional fans into EC-BLDC fans in a phased

manner and ensure good energysaving.

. Further imptementation of EE fans not onty saves the kwh; but atso saves kVA demand- A

conventional fan draws nearly '100 VA, whereas the EE fan draws only 40 VA.

E TCO.M-YI

. The hybrid PTC modet produces steam (assumed as saturated at 5-bar pressure) + hot water

system.

. A steam separator inbuilt in the system separates the steam and the hot water is either taken

separatety through pipe system or stored in a hot water tank (tater taken for apPtication).

ENCON-W,

. Att the etectricity consumeB (irrespective of their tariff structure) are eligibte to instatt SPP in

their roofing; start generating power and being fuLty utitized by the consumer (connecting the

inverter output to any of the 558 or in the MV panet).

. lnstattation of renewabte energy based power generation might be mandatory in future (as

per the government poticies). Some bankers are now insisting that the customer has to insta[[

renewabte energy system to reduce their carbon footprint.

. Further, during the environment assessment; power generation from the sotar plant is being

utilized to neutratize the CO, emission. Hence, it wiLL be vatue added utitity for the cottege.

Rgll,lu

^

11
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ENERGY, ENVIRONMENT &
GREENAUDITREPORT

PART-A: ENERGYAUDIT REPORT

3. STUDY ONENERGY
CONSUMPTION&

GENERATION PATTERN

tPH#64
^IAIIAYANA COLI.EGE OF IitJNSINO

Chintharsddypalenl,
NELLOBE.524 OO3

{
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Electrical Ener$/ (Consumption)

1

Name of the cu stom e r

(A5 per the utitity bitt)
Naray.na Medic{l Crllcge

2

Type of Utitity Supp ty,

Service No.& Ta riff

LTC
33KUHT2A1

Rs. 12.00/- per unit
NLR 229 KUAH 4,IOl.

KVA . 475

3 Energy Supptiers Andhra Pradesh Southern Power Distribution
Company Limited

4 Permitted Demand (PD) LT-C
15()() KVA

250 kvA-

5
Capacity of Oieset

Generator (DG) Sets
Att are air-cooling. lntemat fueL tank &

separate earthling done

6 Annuat Etectricity
Generation from DG (kwh) 416 kWH

Annual Diesel

Consumption for DG (L)
7 r896 Litres

8 fypes of Thermat Energy Used Dieset (Ordinary) Transport + DG

9 Nature and capacitu Roof top sotar PV ptant '10 kvA

General Irads (Both Electrical and Thermal)

Indoor lighting: Conversion of Ftorescent Tube

Light (FTL) into LED in a phased manner
10. Lighting system

Outdoor lightinS! Att the street Lightings are

LED based energy efficient tamps.

s.t: Enerou Consumotion Psttent (Electricsl snd. Therrll'sl'l:

D!ffial
NAI]AYANA COLLEGE OT NTJRSIN{,

Chinihare<ldYPalent '
NELLORE - 524 OO3
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s.

No.
Description Details



11.

12. HVAC System

Unitary air-conditioning system instatted in
the required p[ aces.

Most of the AC units are BEE star rated and

the outdoor units are mostty ptaced in shade.

A welcome step in the energy conservation
is; att the air-conditioned rooms are set with
24oC as room temperature as per BEE norms.

I J. Motors and Pump loads

Mainty used for water distribution,
purification, wa ste wate r treatment.

Smatt motors used in kitchen equipment' s,

Uninterrupted
System (UPS)

Power

Att the computers, server, surveitlance
system, projectors, tetephonic units are

connected with UPS with nominaI back up

time of 15 - 30 min.

Fan Loads (Ceiting)

Table-zr Annual Consumption ofEl€ctrical & Thermal Ener$/ Parametcrs (2023-24)

s.

No.
Month

Units
Consumed

(kwh)

Diesel Consumed
(Litres)

Transport

1 18455 158

2 May-23 19398 158

3 Jun-23 21236 158

4 Jul-23 15987 158

5 Aug-23 14587 158

Sep-23 14236 158

717E5 158

8 Nov- 23 74562 158

Dec-23 74568 158

10. Jan-24 1E706 158

1t. Feb-24 19474 158

12. Ma?24 14235 158

r8936.r6 r58

Total 227234 r896

14

b(Bd.-{'pnna/pal
I.IARAYANA COLLEOE OT fJURSIIJC,,nrnthirr,)dd 

\, Oalem.
NELTORE - 5i{ 001

Att the ceiLing fans are conventionaI fans.

Apr-23

6.

7. Oct-23

9.

Average

14.



EI{ERGY, EI\IVIRONMENT &
GREENAUDITREPORT

PART-B: EIWIRONMENT &
GREEN AUDIT REPORT

4. ESTTMATTON OF

COz EMISSION AND NEUTRALIZATION

(ELECTRICITY, DIESEL)

Reetr-u-ee, R-eu-se, R-ec:ye[e

lsfi*Fel
NAflAYAIIA COI.I-EOE OF NUtISIfI\"
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4.1: Assessment ofAn'l.uo,l En,ergy Usage:

Tabte-3 shows the types of energy carriers used for their regutar operation in the cottege

campus atong with apptication area and their source.

Table-3: Energr Carriers, Application area and their sources used for College Operation

4e, Envi/onmento,l Syst(..mj. Co,Balqnce Sheet Oo2
Environment audit is the best toot to assess the CO, emission and neutratization and chatk out

the ptans to reduce it from the present vatues.

Tabte-4 provides the balance sheet indicating various energy carriers associated with the

regutar activities of the cottege and their COl mapping.

Table-4: Envimnm€ntrl System: Co,Balance Sheet (2023 - 24)

('Total slfengtfi of students, Tesching & technical statr = 561)

4.Jr Obseiuoaions;

From the above tabte; it is evident that the cotlege is now trying to neutratize their CO,

emission through various initiatives tike i) lnstattation of additional. roof top sotar PV

system, ii) Ptanting more no. of trees and iii) imptementing various energy

conservation measures (FTL to LED conversion, conventionaI fan to BLDC fans, Energy

efficient motor replacement, judicious use of att types of energyetc-,).

DFP#rJ
NARAYANA COLLEGE OF NUBSIIi

ChintharerJrlypalem,
NELLOBE . 524 OO3,

S. No. \pe of Energr
Carrier

Source of
Procurement

Etectricity Powering to att etectricat /
electronic / HVAC equipment's

From authorized
distributor

2 Diese( Transport vehicles and Dieset
Generator (Captive Generation ) From authorized

distributor
3 Matured Trees The cottege has nearly 308 no's of varieties of matured trees with more

than l0 yeaB oLd.

S

No.

Energy Consumption & COr Emission CO: Neutralization

Annual
Usage Description Annual

Usage

COu
Neutralized

(Tons/Atrnum)

I Electrical Energy 186. j .] 582 Nos 12.69

Diesel 1896 Liters 5.01

LPG .10.82

{. Total Emission 232.16 Total Neutralized 12.69
BaLnc€ CO,to be NelJlrnlized = 219.47 Tons/Annum & Co.ac{onntrbility for N@N campus = 842.18 Tons/Annum '

16

,e

Application Area

1

Description
COz Emission

(Tons/Annum)

227234 kWh Matured Trees

2.

1360E kg



4.4, Calculation Table :

For E(ectricity : [kwh ! 
u, k8 '' ( ur '-"""' I

K\\ h

For Dieset = lDiesel Consumption t Litre)rjlllllllllll1l
L,trc ofFuel Consuh plion

FoTLPG = [-PG Consumption ( . J 0 kcol( ()2.mr3sron,Kgrx I
U of LPC Conrdprion

A matured tree can abte to absorb nearty CO, at a rate of 48 tbs. /year (nearty 21.8 kg);

hence totat CO to be neutraLized is (213 \:t0 ) /r000

4.si-BCfuIlA-Si
I https: / /ecoscore.be/en/info/ecoscore/co2

'http: / /www. tenmittiontrees.orgltrees/#: -: text=Ajt20mature%20tree%20absorbsX20carbon,t

he%2oaverage%20ca r's%20annua[%20miteage

q$ffib^r('
NARAYANA COLI.EGE OF NURSINO

ChinthareddYPalem '
r,lELLoFE _ 524 003 (
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ENERGY, ENYIRONMENT &
GREENAUDITREPORT

PART-B: ENVIRONMENT &
GREEN AUDIT REPORT

5. TRANSPORT & REFRIGERANT

GASES IN

AIR CONDITIONING SYSTEM

Air Polltr-ti-ou does n-ot n-eect a Vtsa.
to t-ravel a.c-los,s th-e Border

ryi*dffi1
NARAYANA COLLEGE OF IIUR$IIItJ

Ohintharoddypdlen'1,
NELLoRE- 52d dd3 I
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S,r : List oj Ttqnsport Vehicles:

The cottege is committed to provide green environment not onty in the campus; but

also to the entire atmosphere. Thetist of transporting vehictes availabte in the cotlegecampus

atong with their type of engine are represented in Tabte-s.

Table-S: List ofTransportin8 Vehicles available in the College

s.

No, Type ofVehicle \pe of Engine

Total No. ofVehicles

s.z; List of Air Conditi.r/ri,Io Sustem a,lono urith its Refrioero,ntt

The tist of AC availabte is shown in Table-6: indicating their quantity, tonnage, type

of refrigerant, GWP and ODP.

Table-6: Ust of Multi-variant AC System, T)'pe of Refrigerant, GWP and ODP Values

Fuel

Used

No. of
Vehicles

Non-pollution

certifrcate

\ffiffiaf,'

BS-ry
BS-IV

DieseI

Diesel

1

1

Yes

Yes

1

2

Bus ASHOK LEYLAND

BUs ASHOK LEYLAND

o2

Location
TR

Capaci
ty

Qtv
Refrigerant

Used

Global Warning

Potential
(GWP)

Ozone Depletion

Potential (ODP)

s.

No,

I ,810 Medium1 Principat office

2 R32 Medium

R32 1 ,810 MediumSeminar Hatt

Dean office 1.5 R32 Medium

5

III III
Note: The most environment-friendLy refrigerants that are avaitabte in lndian market

currentty are "R-290" and "R-600A". They are Hydrocarbons and their chemicat names are

"Propane" for R-290 and "lso-Butane" forR-600A.

They are comptete(y halogen free, have no ozone deptetion potential and are lowest in terms

of gtobat warming potentiat. They atso have high-energy efficiency but are highty flammabte

as they are hydrocarbons. (Kindty refer: https://www.biilibachao.com/air-

conditioners /comoa rison-of-va rious- refriqerants- r-410a - r- 22 - r- 290- r- 1 34a- used-for-air-

conditioners-and-ref riqerators. htm[).

19

ITABAYANA COLTEGE OF NiIRSIIJ6
Chinthar€dclypalem,
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Board room 1,810

4. 1,810

1 R32

3.

2

T
1

DEC Hatt 1.5

2

1.5

2 R32 1,810 ltedi um

I



ENERGY, EI{\TIRONMENT &
GREENAUDITREPORT

PART-B: ENVIRONMENT &
GREEN AUDIT REPORT

6. WATER T]TILIZATION,
CONSERVATION &

WATERMANAGEMENT

D(Bd*,
},nnctpal

NAffAYANA COLLEGE OF NI'RSII'IG
C h i n tharodd y p., i r:nr,
NELLORE. 524 OO3
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Our Farth,Our Habitat,Otrr Flome



6,t : Source of Water. Storaoe and.Distribution:

Water is one of the main consumabte in the cottege campus. NARA.YANA COLLEGE

OF NURSING gets the water from different sourcesi) Fresh water from the bore wett and ii)

Rain Water Harvesting (RWH). Tabte-7 shows the source of water, location of storage.

Table-7: Source of l/Vater, Location of Storage

Type of Water Source Location ofStorage

Borewe[[

Stored in separate

tankslocatedineach

buildings. Att the

tanks are

lnterconnected.

Rain Water

Rain Water cottected through

i) buitdings run offs, ii) road

run-offs and iii) cottected in

open welt

Cottected and stored

in front of the each

buitding

to

Fresh water

6.2 : Reuerse Ostnosis (RO) and Treated Water for DrinkingApolication:

Thecottegemanagementiskeenonprovidinguni nterrupted,safeandheatthyd rinkingwatertoa

tU throughouttheyear. The college is equipped with one RO ptant in each department

with capacity of 1O LPH

The RO ptant fitter & membrane,

theoverheadtanksstoringthedrinkingwaterarecteanedatregutarintervats.

g4 : Rain Water Haruestino (RWHI - Irom Building Roof Area & Run-olfArea:

. The audit ream appreciates the effects taken by the management of Narayana College of

Nursing for harvesting the rain vrater atmost in all buitdings.

. The roof area is so arranged to coltect the rainwater, then passed through proper piping

system, andthenbrin gbacktotheRWHpitswhichistocatedclosetoeachpits.

DFftAF4
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Fig.1: Rain Water Harvesting (RWH) system implemented in the College

6.t: Genel.ol Reco,,,rrt,e,rdo,tiotts fo," Rojn Wqtei Hqtvesti'r,g:
. Numbering must be done each RWH pits. Atl. the RWH pits must be property numbered

(based on tocation like 1 17, 217 andfi onl.
. Simitar to numbering, att the RWH has been fitted with their specifications indicating their

i) year of instatlation, ii) approximate average rainfatl and duration in the RWH tocation

and iii) type and tayers of fitters atong with their dimension

. Conduct a G15 based study on the improvement of ground water tabte especialty before

the rainy session and after rainy session. Compare the data and ensure that the water
tabte improves due to percotation of rainwater.
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ENERGY, ENVIRONMENT &
GREENAUDITREPORT

PART-B: ENVIRONMENT &
GREEN AUDIT REPORT

7. USAGE OF CHEMICALS, SALTS &ACIDS
(STORAGE, HANDLING, AND BEST OPERATING PRACTICES)

Say no to pollntion & Yes to Reeycle

DFmF?t
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a : Policu ol Chemicols.lsalls/Acids used in the Laboratorr :
The science department uses chemicats for experimentaI applications and are haying strict
safety rutes of thumb for handting and storage as fo[[ows.

. Wetl-trained facutty and tab assistants are onty attowed to handte the chemicats

safetyand have knowtedge about the hazardous nature of each and every chemicals.

. Strictty fottowing the manufacturer's instruction on the container in order to prevent

accidents.

. Votatite or highty odorous chemicals, fuming acids are stored in a ventitated area.

. Chemicats are stored in eye [eve[ and never on the top shetf of storage unit.

. At[ stored chemicals; especiatty ftammable liquids are kept away from heat and direct
suntight. ln addition, reactive chemicats are not stored ctosety.

. Hazardous and corrosive chemicats are kept on sand ptatform to avoid corrosion.

. First aid box and fire extinguishers are readi(y avaitabte in thetaboratory.

LZ : Storage qf Chetnicats/Salts/Acids:

Less concentrated chemicats, salts and acids are stored in proper racks, cupboards and

hiSh concentrated acids are stored in separate area fitted with sand.

R'fidg7
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Best Practices Adopted

,,lost of the chemicat, satts and acids used in the science department are inorganic in

nature and no harmfut effects were created during the experiment process.

Onty trained teaching and non-teaching staffs are handting the chemicats and are wetl

trained to hand(e any abnormaI situations-

Laboratories using chemicat are wetI ventitated with proper emergency exits. Adequate

and correct sequence of fire extinguishers are placed near to att the Iaboratories.

As a best practice, some of the chemitaLs required for the most of the experiment are

being prepared by the respective department itsetf, which reduces the chemicat

inventory.

The chemical/acid outcome of some of the experiments is being used as input for

another experiments which atso reduces the annual requirement of

the chemicats/acids.

Practice Storage and Handling of Chemicals

z,j : cleanino Aoents (Soqp & Poutdetsl usedfot Vessel & Floo," Clea,,'in,ot

ln order to maintain hygiene in the Cottege campus; the administration regutarty ctean

the floors and restrooms. ln addition to this, the hostel management has to ctean i) the

vessets, kitchen ftoor, dining ha[[, storeroom and gas station. Tabte-9 shows the cteaning

agentsused to ctean the above area.
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Best Practices to be Adopted

After comptetion of each experiment, the wastes are washed in the water sink and are

rooted to sewage treatment plant which is designed to handte onty sewage; not the

effluent-

It is recommended to create a separate policy for Chernical handling and usage

indicating various measures invotved starting from procurernent of ehernical to
disposal (Cradle to Grave approach). Ascertain that the chemicats/satts/acids used in

the cottege campus for their academic / research apptication does not pottute the mother

earth.

The poticy must be approved by any reSutarty convened apex committee (may be

Governing Councit) and must be disseminated to att stakehotders. Atso, paste the

content of the poticy in vutnerabte points inside the coltege campus.

Though the quantity of the chemicat wastes generated in an annum is smatl, it is

appropriate to divert and treat this efftuent to some other means.

One of the best way to treat this is;

1. Design a dedicated system and cottect the chemical wastes in a separate tank with

suitabte backup facitity. Once the tank fitLs; then transfer the efftuent to nearby

authorized Efftuent Treatment Ptant (ETP). An agreement may be made between the

cottege and the ETP authorities over a certain period of time.



Table-8: Cleaning Agents used for Floor and Vessel Cleaning

S. No. Cleaning Agent Application

1 cteanjng Powder & Vesset cLeaning soap Vesset Cteaning

Soap Oil & Bteaching Powder

y4 : Recotntnendations: Eco Friendlu - Green Cleo,rino Aoeats:

. On an average, the cleaning agents used today have about 62 harmfuL chemicats tike

Paraben, Phosphates or Chtorides. A tot of them come from mutti-purpose cteaners.

. lt is recommended to use natural ingredients tike orange peel extract & vinegar. lt leaves

a mild and pteasant fragrance after use. The formuta is free from atl harmfut chemicats &

toxins. lt is pH-neutrat, gentte on the skin as well as the surface on which it is used.

. Atso these products are IGBC GreenPro certified. GreenPro is a mark of guarantee that

the product is environment friendty throughout its tife cycte.

. Fig. 5 shows the sampte eco-friendLy Green Pro certified cteaning agents.

Fig.5: Green Pro Certified Eco-Friendly Cleaning Agents (ZERODER)
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A SYNOPSIS OF
ENERGY, ENYIRONMENT
& GREEN AUDITREPORT

PART-B: ENVIRONMENT &
GREEN AUDIT REPORT

8. WA,STE TIANDLING&
MANAGEMENT
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8.1 : Solid Waste Mo'l,o,oe,'l,e,rt Sustem:

Different types of wastes generated inside the cottege premises are represented in the

betow btock diagram.

Food Waste

Vegetable Waste

Fruit Peels

Garden Waste

Dead Plants & Leaves

Paper Waste

. Plastics

. Aluminium Cans

. Metals

. Construction Waste

. E-Wa,ste

. Used Oils

_t _t

t,2 : Ptocess of Woste Mo,,ro,oerne'rt:

The cotl.ege management practiced some methods to treat the waste generated and

Tabte-9 shows the process of treating the sotid waste generated inside the coltege campus,

Table-g: Process of waste Management

Sfimffir
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Non-Bio-Degradable

S. No. Waste T)'pe

Bio-Degradable waste Management

1 Food and Vegetabte waste Cottected and fed to nearby farming

2 Garden Wastes and Ptant LeaYes

l Paper Waste
CotLected and stored in a separate ptace.

Sate to third party for recycting

Plastics

Banned in the cottege campus (Wetcome step).

However, the chemical/satt storage ptastic

containeB being disposed to third

party.

5 Construction Waste
Mostty used by their own construction and

used for internaI tand fitting

6 Metats

Construction metats or from any other

sources are stored in a separate ptace.

Sate to third party for recycting

28

Solid Wastes

Bio-Degradable

I
I
I
I
I
I
I

I
t
I
I
I

lvaste Treatment

Daily cottected and dumped in a yard

Non-Bio-Degradable Waste ManaBement

4.



7 Transport Oit + Tyres
Stored in a separate ptace and sate to third
party.

8
Transport Vehicle and Computer

Batteries

Procuring new batteries fith buyback offer
(o(d battery replacement)

9 Used edibte oit
Atmost zero waste. l,lostty used for internat

cooking and frying.

10.
Separatety given betow. Sate to third party

for recycting

E-Waste - Electrical E-Waste - IT & Communication

Motors and Starters

Fans, Lamps and Luminaries

Etectricat Drives

Heater Coits

Broken/Fired Cabtes

Air Conditioning System

Power Distribution Panets

Etectronic Music lnstruments

Etectronic GYM Equipment's

Etectronic Attendance System

Anatog & Digitat Measuring lnstruments

Copier/Printers & Fax Machines

Power Stripes & Power Suppties

UPS/Servo Stabi tize rs / lnverters

Batteries

Wi-Fi-l,todems, Routers, Toggte

Network Cabtes, Switches, Hubs

Phone, lntercom & PBX

Audio & Video Equipment's/Remote

Controts, Projectors

Printed Circuits Boards

Barcode/QR scanners

U : Genero.l Note:
. Prepare a ftow chart for cottection of E-waste from Generation to Disposal and paste it on

appropriate ptaces

. An etectronic weighing scate (with suitabte capacity) must be instatted in the storage yard

and shoutd be property catibrated.
. One emergency tamp (with UPS suppty) must be instatted atong with suitabte fire

extinguisher. Ensure proper ventitation in theyard.
. Form rute for dectaring the waste as E-Waste & Assign the signing authorities
. ldentify a third-party vendor to procure the E-waste from the cottege.

. Estabtish MoU with that party. Disseminate the fottowing information at appropriate ptaces

i) E-Waste Poticy, ii) Process Methodology, iii) Copy of MoU with third party vendor,

iv) Contact person's mobi[e no. and E-mait.

. ldentify certain vehicte to carry the waste from generation to storage yard.

. Proyide training to the manpower who are handting the waste.

. Maintain separate Detivery Chattan, Bitting, Weighing mechanism for handting the E-Waste.

. Update the status of E-waste (through digitat circutar) to atl the concerned management

representatives, facutty members and staff at regutar intervat (month wise is good).

lf,f;fu-
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ENERGY, ENYIRONMENT
& GREEN AUDITREPORT

PART.B: ENVIRONMENT &
GREEN AUDIT REPORT

g. A,SSESSMENT ON MATURED
TREES&GREENENERGY

GENERATION

Trees ale life, don-'t eult ttrem
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a.l: Camous Greenery:

The cottege is comptetety covered with matured trees grown for more than 10 years. The

totat number of matured trees avaitabte in the cottege campus is z06 taith tnote tho,'l 20
uarieties of t.ee-s. Apart from the mature trees; preserving the ecotogy; the entire cottege

campus is ptanted with various ftowing shrubs.

Table-ro: List of Matured Trees available in the College

Name of the Tree Botanical Name Quantity

1

Cottege Campus

Mango Mangifera indica

2 teak Tectona grandis 15

3 Coconut Cocos nucifera 5

4 oak Quercus [eucotrichophora 4

5 Hibisus Hibiscus rosa-sinensis 35

6 Neem Azadirachta indica. 20

7 pinwheel ftower Tabernaemontana divaricata 20

8 Chicken Tree Triadica sebifera

9 Krishnachura or Ftame
Tree or Gulmohar.

Detonix Regia 70

10. Cupressaceae tree 10

11. Royat poinciana Detonix Regia 20

12. R K FRA IIS Atstonia schotaris 15

13. FICUS Ficus benjamina, 14

14. RoyaI Frams Roystonea regia 8

15. Min ieqq riya Mesua ferrea, 13

16. Sycas Cycas revotuta 9

17. Mango ptenty Mangifera indica, 11

'1 8. Panasa Artocarpus heterophytlus 12

19. Bittaw SaLix 17

20 Usiri Phyttanthus embtica 7

21 Bananptants Musa ,(paradisjaca 14

22 Trumpet Tree Tabebuia 7

Frangipani Ptumeria 7

74 Bamboo Tree Bambusa vutgaris 6

COa
Total No. of Matured Trees avaitabte in the

cotlege campus is 582 which contributes for

reduction of 1 2.69Tons ofCO"

emission/Annurn

$,ffi
\ARAYANA COLLEGE OF NURSIIIL

C hintharedcl'Y iraien t'
NELLORE- 524003 t

3'r

s.

No.
Location

4



ENERGY, ENVIRONMENT
& GREEN AUDITREPORT

10. AUDIT SUMMARY &

CONCLUSION

Save Enetgy Sa.ve F,'urtrrre Genera.tlon".."
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SUMMARYOFTHEA UDIT PROCESS:

lnordertomakethe NARAIfANA COLLEGE OF NURSINGcampusloo%

energy efficient; Environmentat sustainability and lush Greenery; the audit team

recommends to imptement the fotlowingmeasures:

t- Enerau Con-sensation & t - ElectricalEnerou:

1. HighlyrecommendedtorevampthepowerhousewithproperEnergyMonitoring

System (EMS)andfittedwithadequateAutomaticPowerFactorControtter(APFC )

&FixedCapacitorsinordertomaintainthesupptypowerfactorneartounity.

2. Conduct lnfrared Thermography audit at regutar interval on atl etectrical panels,

joints, cables, switchgears, boilers skin, steam pipes, and other externat parts

producing heat. Practice the audit in the maintenanceschedule.

3. Atso, conductvoltagedroptestforthelongestetectricatpathanddeterminethe

vottageregutationateachpoints.Thisregulationmustbewithinthetimitof5%.

4. Maintenance logbook must have the instattation details like date of instattation,

fautt history, repair/ replacement of system, Mean Time between Failure (MTBF),

repetitive fauttsetc.

5. Att SSB must be fitted with digitat energy meters and are the readings

must be taken daity or connect those meters with EMS and monitor
the energy pattern of eachbuitding.

6. Reptace the existing anatog meter located in each distribution panets

from powerhouse side with smart kWh meter and connect them

through networking. This must enabte the user to monitor the energy
pattern of each blockremotety.

7. Energy consumption for seminar hatt, auditorium and tibrary must be

separatety noted

8. Btock wise maintenance checktist of etectricaI and thermatsystem
9. ln a phased manner, ceiting fans must be changed from conventional

fans into BLDC fans. Also, change FTL into LED with adequate

itlumination levets

10. lmptementautomaticstreettightcontrottertoturnonandoffbasedondifferent

timeinaday. Useastrotogicattimerforbetterresultsandenergysavings.

1'l . Dieset f low meter must be f itted with each DG and catculate the UPL
accuratety.

12. Regutarty conduct i) lttumination study, ii) Thermal comfort study, iii) Flue gas

study on DG, iv) Water quatity assessment (for atl type of water

utitized )andv)l ndoorandambientairqualitystudy.

tr6ffifrFail
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13. Essentials in PH

. Place the singte Line Diagram (sLD) -Avaitabte

. Detaits of connected [oad in thecampus.

. Name of the PH officials atong with their contact mobile number & E-mail.

. Name of the nearest substation, emergency contact no. of TANGEDCO officiats

and fire officiats.

14. Best Ptactice-s of&g,,"th Pit Mainteng,,f.ce:

. Earth pits must be visibte for easy access, regutar maintenance and yearty

measurement.

. Numbering of individual earth pits and maintain atong with a diagram is

always preferred.

. lt is atways good practice to represent the earth resistance vatue (tast check

value) either on the earth pit or inside the earth pit for ready reference.

15. Retrofit of AIRCON Energy Saver, AC House Keeping and OPtimization of Air

Conditioning Operation. lnstatt AIRCON energy saver gadget which works on

dynamic un-saturation principte with the sensor atgorithms so that the air

conditioners run hours are cut by ZO to 25 %,

16. BLDC AC System: Similar to Fan, no\rr' BLDC based AC is availabte in the market

which consumes less amount of energy (Power) during its starting and running

condition. This AC operates at same tonnage capacity and offer 100 % same

cooling effect compared to conventionat inverterAC.

1 7. Replacement of Existing Water Pumps into BEE Star Labelled EE Pumps: BEE

star tabetted pump system has i) High efficiency motor, ii) Lightweight materials and

iii) Optimized suction-delivery system, ensures greater energy saving.

1 8. ImplementationofServo-Stabilizer(SS)for Lighting LoadApplication: Lighting

toads are most sensitive to voltage variations and supptying a constant voltage

provides two rnajor advantages namely i) Reduction of breakdown of lamps and

luminaries and ii) considerable arnount of energy saving.

19. FoEnation of Green Ener$/ Team (GET): ln order to train the students to

conserve the energy, each sect'ions of the toads may be atlotted with some group of

students with a facutty mentor. These groups may fix up with a target for energy

conservation and start working to achieve it. An incentive mechanism to the group

of students conserving less energy will be morat exampte for other student.

D(ad.-. {''Fflnctpar
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IL \l'qter Conseruation & Msno.getrlent:

1. Amount of water utitized by each buitding by connecting digital water ftow meter

and optimize the water usage.

2. Prepare and maintain a Singte Line Diagram (SLD) for water distribution network.

3. Try to reduce water tapped from the ground water source, since it is not

environmentat friendty.

4. Paste water and energy savings stogans at appropriate places.

5. Generate your own power and water for regutar activities and move towards Net

Zero Energy and Net Zero Water Buitding.

6. Retrofit aerator based water tap6 for good water savings. For hand washing

apptications, att the pipes must be fitted Mth aeratoB.

7. ln future, instalt Bio-Sewage Treatment Ptant as it reduces the amount of energy

required to operate the plant and environmentaI friendty operation.

8. Capture almost 1@ % rain water harvesting through i) Recharging pits and ii)

Open wetI typ€ storage pits.

9. Property foltow scientific method of handting chemicats/Acids/Satts and safe

disposat through 3'o party.

10. Water treatment log must be maintained indicating the water intet, treated and

outlet water quantity.

11. lnstatt sensor basd water controtler in each Over Head Tank and reduce the

water waste and power required to operate the pump.

12. Energy required to process the water treatment must be catculated.
'13. Overall cost of treated water by accounting i) consumabtes, ii) manpower iii)

energy and iv) other conventional expenses

14. Use the treated water to the maximum in whatever possibte areas and try to
minimize the fresh water intake (from any source).

'15. Set a policy and fix a target for usage of treated water; ensure that the plan is being

executed without any deviation. lncrease the % of usage of treated water year by

year.

16. With advent of smart technologies, it is possibte to have centratized monitoring in

real-time using lnternet of Things (loT), Geographic lnformation System (Gls)

software, etc. as per JaI Jeevan Mission, Department of Drinking Water &

Sanitation, Ministry of Jat Shakti.

17. ln hostel buitding, try to introduce *Emer€ency \ /ater Line" during day time

(usuatty from 9.00 A 4 to 4.00 PM). The gate vatve of the common line isctosed

during that time and hence water wastage is being avoided in the knowingty or

unknowingty opened taps.

"{fifure
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18. lntroduce Poryer'lflash floor cleaning mechanism which removes the stains easity

with reduced water usage.

19. Awarencss camps must be conducted to alt the stakeholders at regutar intervat.

Through this initiative Painting, Photography, Stogan and Poster making contests are

conducted to create consciousness among the students and faculties.

m. Woste Manaoement:

1. Yellow dustbins must be ptaced to cottect the bio-medical wastes.

2. After the COVID mask, sanitizer bottles, gloves and other medical items must be

trashed onty through the yettow bins.

3. This must be informed to atl the students and stakehotders. Suitabte steps has

to be taken to disseminate this information.

4. Att the solid wastes are properly stored in a separate ptace and record is

maintained by mentioned its guantity.

5. lnstatt biogas plant, revamp the bi-manure facility and utitize the same.

6. The food waste must be weighted and marked in a record before kept into the

digester unit. This must be checked with the amount of gas generated using

suitab[e calcutation and check with the designed output.

7. Any waste items given to trust office or to the third party must have a record on the

respective department.

8. Reduction ofPaper: Workout a poticy to move towards papertess office. Present

system of paper usage may be reviewed and wherever possibte; digitatize the

activities and reduce the paper

9. Use bar code scanning to identify the location, row and seat no. of a candidate

during examination and avoid paper information pasted in the notice board.

l0.Pubtish the internaI marks, modeI examination marks through student ERP.

1 1.A[so, make attendance report, feedback, payments, satary stip may be converted to

digitat ptatform and if necessary take prints (onty office copy).

12.Adopt some Cottege Management System (CMS) and try to automate.

l3.Automation leads to save energy, save manpower, save paper which teads to better

transparency, efficient man power utitization and thus saves cost.

N. Irnoant Ti.aining to Fo.culv and Technical Stqfis:

1. Eneq$/ Conservation and Management

2. Environrnental impact and assessment

g. Ftu e and Safety (Operation and Handling)

4. Elecfrical maintenance, AC, Battery Maintenance & Safety

S. Emer8en(y Preparedness

6. E-Waste, Chemicals Handling & Solid waste management
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7. Ttaining for Transport employees (lmprovement in fuel economy, reduce

accidents, vehicle cteanness, 100 % attendance, student friendty approach

and overatt maintenance of the vehicte)

8. Training for Faculty and Students on Vehicle Operation (Preferabty by

PCRA or any other authorized service providers)

9. General medical camps for employees

ro.Training on Stress manaSement and Yoga

v, wsg ForlJroitd towards Energg & En]ah'onmentg.l Sustainabilitr:
. Prepare an exctusive Enerry and Environment Policy based on the energy and

environment practices fotlowed in the campus. This must reftect the i) Present

energy consumption & generation, ii) Projection of energy need iii) Commitment

by the cottege to conserve energy (in terms of percentage) iv) Road map to achieve

the commitment v) Facitities required to achieve the same vi) Rotes and

responsibitities of att stake hotders vii) lnterim and final review mechanism viii)

Corrective measures if the results deviates from the committed vatue and ix)

Benchmarking, Case study preparation, Knowtedge sharing and rewards.

. lmptement ENCONs and best operating practices proposed in the audit report and

measure the resutts.

. Adopt effective waste management policy and reduce the food print of waste

generation (Net zero waste campus).

. Practice appropriate ISO standards for system management. The audit team

highty recommend to fottow i) ISO-9001 (Quatity Management System), ISO-14001

(EnvironmentaI Management System) and ISO-50001 (Energy Management

System ).

. Working towards Net Zero Energy and Net Zero Water Campus and achieve Platinum

rated Global Leadership campus (as per IGBC rating) and/or s-star rated

campus (as per GRll-lA rating) and/or GEM-5 rated campus (as per ASSOCHEM

GEM rating).

This synopsis report is prepared as a part of the Energy, Environment and Green Audit

process conducted at NARAYANA COLLEGE OF NURSING, Chinthareddy patem, SPSR Nettore,

Andhrapradesh, INDIA - 524 003,by P S QUALITY CERTIFICATION PVT LTD, New # 20,

Otd # 12, I Ftoor, Otd Bank of Baroda Street, Ambattur, Tamit Nadu 600 053.
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ENERGY, ENVIRONMENT
& GREEN AUDITREPORT

ANNEXURE:
AUTHORISED CERTIFICATES OF THE AUDITOR
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