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GOVINDRAO WANJARI COLLEGE OF ENGINEERING &
TECHNOLOGY, NAGPUR
ANNUAL LIGHTNING POWER REQUIREMENT
Trlhntiuu Bbout the LED lights available at the instiute .
ﬂ:i — BARTICULARS QUANTITY | WATTAGE | LOCATION

LED TUBE LIGHTS v =718 WATT EACH SECRETARY
] CABIM

LEDTUBE LEGHTS 19 28 WATT EACH CROLIMD
FLOGOR
PASEAGE
LED FOCUS LIGHT 50 WATT CACH LIBHARY,
GlROLMND
FLOIR

Calculntion of Annusl Hghinlsp power requiremest met throsgh]LED Bulb (in KWh} is shewn
LT
1)

PARTICLILARS | GTY . | WATTAGE | DAILY | TOTAL WATTAGE | ARMUAL
0OF LED | USACE | USAGE | PGR WATTAGE
LIGHTS AT | (HOURS) [ iNEw | MONTH IN | IN kWhr
WA RIS kN hr
ZOHES TH
oy NETITUTE i
I | LED TURE | 22 18 WATT 0,396 [ TLZIH EIRE
LIGHTS s
1 |LED TUBE | 19 T8 WATT 0532 | 9570 114912
LIGHTS ]

3 |LED FOCUS |4 S0 WATT 0,100 | 36 132

| | LIGHTS 3 L.
TOTAL 45 96 WATT |- T.128 | 205.04 [ 243648

LIGHTNING THROUGH 3 WATT FL-TUBE LIGHT |
TOTAL |
TOTAL — o | WATTAGEOF | ANNUAL
TOTAL DAILY :-'HS:L'E USAEE | 35 waATT TOTAL
QUANTITY | HOURS Mot | YEAR | LGHTS LIGHTMING
OF LIGHTS | USAGE (HRS} | (HRS) AVAILARLE REQUIREMENT
(HRE}) : AT THETTIUTE | MET (KWH)
) LW
6 & [ a0 2160 17.036 &0341.76

LIGHTNING THROUGH LED TUBE LIGHTS

TOTAL PERCENTALE |
WATTAGE OF LICHTHING
TOTAL LED LIGHTS ANMLUAL THRINLIGH
DAILY LISATE AVAILABLE TOTAL PERCENTAGE | DTHER
HOURS [MNA ATINSTITUTE | LIGHTNING LIGHTNMNG | SOURCES
LS AGE MONTH (KW FOR EECMIREMENT | THROUGH
(HRS) _ I(HRS) MONTH _ MET (KWH) LED BULBS

& | 180 1,128 243648 403
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chivankay Elenir_i_[;als

Mikita Aoharts o,

Ounikar da GEr Chow: Hagar

Phooyys. 28340 a40 (27

TAX TWVOICE

{Driginat)

Pt o 0RO -2017

Irvotce K2,

Liate 3
Dale
Durle
Dt

Crdar No.
0.M. Ko
L_‘t fv‘

SafenMan ¢
Ehiaiz Lrl'

: Qrvikna
M. Th \,.aj 1 : Karnlesh Dongarse

I_'\_‘————-_
Te

GD"-"IN DRAD WaANIART CO. OF CNGG.E TECH.
Fal Gondni hudeeshwar Road.

Nagpur

SR

G5Tia: [ NA]

Tel:() Celi:9373788829
Emall;

Sr.| Particulars ! HSH CudeE

Amount

Quantity

(VFESTE) VERGIN 500 LED FLODD LIGHT SOMIZ
1.8 LITE FLENIABLE COPPER WIRE 2376 S0MTR
(HLES0S) 1IPL LED GLO BULD 05V 822 6500

G405
6544
B539

553568
513.09
7142

4 PCS
1 KOS
1 KOS

YES BANK LTD
AJC NO.:002884600000901 IFSC: BRANCH:

G140.95

336.43
33643
46,05
A8.05
0.05

6.000 Sub Total :»

ADD OGST &6%: ON RS.5607.10
ADD SGST £69% ON RS.5007.10
ADD CGST @936 ON R5.533.89
ADD SGST £9% ON R5.533.62
ROUMD OFF

/5.5 Thowsand Nine Hundred Ten Only

Grand Total :> 6910.00

-
We deckane thal this Invoice shows the actus! price of O gaady dosciled
and tha all particulars ane ae and comedl,

27220577268 ¥ *** 27220577168 C
27AZMPS2360N1ZI0
LBT nNO:

TERMS & CORDITIONS
. PlLeon make césh paymonts 10 ar saley executive withiout cosh rocmpt,
. All iplateiment will bo subject to mamufadore mgpection b 2ol
. Our resiponsbily Doasts after inabonal e Seliversd ang we 2 not
tespanshie for any los Of danugs
4. Wi aro ngl responstiie fon ey bt Dreakaged
Goods crioe sobd will not I Lakon Back
. EEL por Anwiern MSawedl It ohieged ©f Bl wnpaid afer ¥ dave

e

Good Received m good condition

. Sunjert (o HAGPUR Jureadn i pady,
= E_: 6:_;[‘:_,-_ e o
] SR ELECTRICALE,
-

i RINCIPAL
Sovindrao Wanjari College
of Enginearing & Technology
—Salal Gadhani-Hudkeshwar Road

Receivers Signalure
|

SySEm gunardlen foLimeil Irepaned h-. In.' i

Magpur - 441204
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Shivankar Electricals
HNikita Appartmend,

Omkar Nagar Chowk, Nadgma
Ph.OT12-7703402

440 027

To
GOVINDRAD WANIJARI CO. OF ENGG.E TECH.
Satal Gondni hudkeshwar Foad.

VOICE

H 32018

: 04664

liwvatee NG

Cuder Mo,
DM, ho.
L.R. Ko,
Transporict
Mool Cases
Diostination
el Theoongh

Chikaia
Garnil Aaatei

GSTin: [ MAJ

Tel:() Cel:9373788829
Email:

Nagpur

5]

Particulars

HEN Code Quant&L[ Rate

Amount

Per [,,_;._% !Gsﬂi:

G405
B339
B304
BS3E
B530
B5341930
5541950
7317
9LV
7
3917
3920
39269030
FEb
738
7316
7318
7318
Iz

{HEL1E) HPL PHOENDX FLUS LED T5 TUBELIGHT
-| (HRIE) HEL 36V ROD STAR TL G500K

1 (HEI6) HPL 36\ WAVE ELTRONIC BALLAST.
ASEPSE4) 374 WAY 1408 ENCLOSURES PLASTTC
STEEL GRIPE -ROLL 1.59CH X BMTR

47 JHZ 50 SOMM 100 MTR HPL

1H1,50 SQMIM 100 MTR HPL

(ECC20) PYC CABLE CLIP 20MM (1005C)
F{ECC10) PV CABLE CLIF 10MM (100PC)

{F25) PRECISICH 25MM FLEXBLE PIPE.
(PH19-1.5) FIFE 19MM X 1.5

" IVCLS) VASAN 19MIM PVC VASAN
SOUARE BOX WITH BRASS

RE WODDAR SCEUW 25 ¥ B (200NO5)
RE WOODAN SCRUW 35 X 8 (100KDS)
" K WOODAN SCRUW 50 X 8 (100ND5)
RE WOODAK SCRUW GO X B (100NOS)
-pk WOODANK SCRUW 75 X 8 (100N05)
(B19-1.5) BEND 19MM X L5,

6250.00
1694.90
5508.45
172.57
B4.74
3056.90
957.54
114.41
38.14 }
67.a0
173.72
241.57
2547 |
o |
57.03
627
84.75
118.64
26.00 |

[12.00
| 18.00

16.00

18.0¢ |

18.00
| 18.00
l18.00
| 18.00
| 16.00
| 18.00
| 18.00
{18.00 ]
TIR.O0
| 1H.00
| 100

18.00
{18.00
| 1B.00
i 1800

NOS
NOS
W05

312.500
33.898
110.169
35,594
B.474
1528.450
957,540
114.410
35.140
4.500
17.372
74,352
S.084
BO.510
L7.630
76270
B4.750
118.640
26,000

20 NOS
50 NOS
50 WO5
5 NOS
10 NOs
2 NOS
1 NOS
1 PET
1 PKT
15 FEET
10 ROz
10 NOS
5 NOS
1 BOX
1 BOx
1 BOX
1 BOX
1
1

B
NZ{#

HOS
BOx

BOX
BOK
BOX
Do

YES BANK LTD
A/C KO.:002884600000901 IFSC:YESDOO0O002E8

16635.01

375.00
375,00
1132.65
1132.65
-0.31
500.00

186.000 Sut: Totol 1>

ADD CG5T @06% ON R5.0250.00
ADD SGST &6% ON RS.6250.00
ADD OGST @%% ON RS 12585.01
ADD SG5T (9% ON RS5.12565.01
ROUND OFF

CARTING

RS Twenty Twa Thousand Thres Hundred Fifty Only

Grand Total :>

W doclare that this Inwoico shiws e actes! price of the gaess oescriton

and 1t 3 particulars are true 2nd corredt.

.'1?2105??263 W #e% IFIF0STTI6E C
IFATMPS2360 NiZO
LBT NO:

TEAMS & CONDITIONS

1. Pl.honl make cash paymnonls to o sales erefitheg wilthioes ceah fegeiol.
2. All replacoment will be sutiject to meredfacturer inspeaien £ asproval,

3. Our resgronsiliily ©eases alter matess? o cheihered and w6 2m not
respansthae for amy koss or damage,

We are not responsibie for any tans troskages

Goads gnoe soid will ot e takon bagy

IntL.per annum 2450wt bo charped IR unpadd aftes 7 s

Sulsject 1o HAGIUR Jurischotion onky |

4.
5.
5.
r.

-

_.._-—-—-_-_-_._-_
Good Received in good condition

e
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SUMMARY
The objective of (e
the are
Saving

audit was o study the energy consumption pattern of the facility, identify
s where potemial for energy/cost saving exists and prepare proposals for energry/cost
along with investment and payback periods.

The salie e ; ;
salient observations and recommendations are given below.

L Govindrao Wanjari College of Engineering & Technology uses energy in the following forms:
a. Electricity from MSEDCL
b. High Speed Diesel (HSD)
Electrical energy is used for various applications, like:
= Computers
~ Lighting
F  Air-Conditioning
= Fang
»  Other Lab Equipment

2. The average cost of energy is around Rs 1,40,424/- PER MONTH.

3. The Specific Energy Consumption (SEC) is the ratio of energy required per square meter. In

this case the SEC is evaluated as electrical units consumed per square meter of area.
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CHAPTER |

INTRODUCTION TO ENERGY ALUDIT

Uatiiizra|
The Gow ] ;
& Govindrsn Wasani IZJ:.!IL-H.: of Enpincering & T:l:]:l-c:-lr.-Ej' entmsisd the work
Conchueting 6 Detaile:
¥ Tao

I Enerpy Audit of caanpus al Nagpur with the mam objectives as below:
study the present pattem of enorpy consumpiion
- : 1

Tovidentily pooennial areas fior eterpny aplaniakhon

v i : i v
To recommend cnergy conservation proposals with cost benellr anabysis

seope of Wark, Methadoloey s A pgicoueh

Scope of work and methodology were as per the proposal ‘While undertaking datn callection,
figld trials and their analvsis, doe care was olways taken to pvoad abmorisal situstions $0 as 19

generle normalirepresentative pattern of encrpy consumpton st the facility

Approseh o Encegy Auadii
We focused our aftention on enerpy management and eptimization of energy efficiency of the
svslems, sub sysems and equipments. The key to such performance evahiation ties in the sound

knpwiledge of performance of equipmicms and system as o whole.

Faerey Auit

The objective of Energy Audit 15 (o bafance e teetil cnergy inguis will its use and 1o denfily
the Enee iy COnservat o oppariunitics in the siream.

Encry Audit alse gives focused atiention [0 encry cod and cost involved in achicving higher

performance witl technieal and financial analysis. The best altemative is selecled on financial

mnalysis bases,

Fuergy Audit M wllailnlogy

Energy Audit Study is divided into following four steps




l-lllr;. sl 1R |
‘lh--l- 'I'-!::' k' i '.I'- I-II'.

e histog =1 BT

< analyvse
base line dapes ey

involves establishiment of energy consumpticn patrern bo establish

SRV cofsumption and ity varation with change m production volumed

l\Ll.l| il i

*HTCIrng nndl duln analvsis

s
This step involves gonusl site messurement and field nals using various pestabile
MeEdsurement instrutmenis It alse involves input w output anabiis to ¢dtablish meneal

Cpermiing equipment efficiency and finding owr Josses in the sy stem

Teh nUTeCation and evalustion of | e tigy s rvad o I:I-|-|'--prr|||||ri|."-

i siep anvolves evalsition of ChCTy  comservalion opporiunities edentified durimg the
eneTey audit. 1t gives powntial of energy saving and investment required 1o implement 1he
proposed modificaions with pavback period. All recommendations for reducing losses in the
swatein are backed wirh its cost benefic analysis.




CHAPTER 2

INTROIM CTIHON OF GOVINDEAOQ WANJARI COLLEGE OF
ENGINEERING & TECHNOLOGY

Lai ;
Cneral Details of Covingdra Woasjnes College of Eaglneering & 1 echnodog

Sr. Paribonlars

Mume of the Institie

|
| Adlelriss
|

Y¥oeur of Establaslonent

Courses Offiered

5 ' AlTiliatwon

] Tatal Building Carpet Aren

eimels

CGovindrmo Wanjari College of Engincering &
Technolopy

|48 14%. Salw Godbani, Hudkeshwar Rosd, MNear
Chikma Village, Nagpur

| 2008

B E in

E&TC Engincening
Mlechandcal Engrnecing
Civil Engincering
Electrical Engingdering

Conputer Seience & Enginecring

MASTER OF BLISINESS
ADMINISTRATION

RTH Magpin University, Nagpur

1595595 5. m




CHAPTER 3
STUDY OF ENERGY CONSUMPTION PROFILE

R
HER Ilr II |“‘-'|'£'_"|:

Lovindy

10 Waniur ¢ :
Fur"h: - “ﬂlﬂj-ﬂ“ { l.'!l]]l:ju: ik "'191“#‘1“1!1!,'

& Technology uses Energy in following
Ovingran "ﬂ.'anjan College af y . ; ;
Nagrmer Ruml eirglo b= OF enmncanng & Technology reccives Eloalricity lrom

b | ligh Bpeal Dicasl {HS1)

HED 6 used ms o fuel For Diese! CGenerminr whieli | run whenever power supply fram
MSEDCL 18 not availahle

Mhe follaving arc the magor consmmers of eleciricity m the fucdiny
= Compuiers
Lighting
~  Adr-Conditicning
& [ans
= Oither Lab Equipment

Specifie Encrgy Consumpition (SEC)

Specific Energy Consumption (SEC) is defined a3 energy usage per Square meter of
aren, It i8 caloulmed tofal electrical KWhitotal area of the campas. By calculating SEC,
we cin crudely target the factors of cnergy efficiency or inefficiency. SEC for last
twelve months was cafculated and is ag shown in the chan below,

MONTHLY S.E.C VARIATION




CHAPTER 4

HISTORICAL DATA ANALYSIS

+.1: Study of Viriat
A Variation of Muanthly Units consumption & Power Factor:

1 i ' i
1 this Chapter, we study the details of the 12 month Electricity Bills,

Table Np « y cof Variation :
able No 4.1 Stady of Variation in PF and Units Consumption

Month | kWh

JUNE 2017

JULY 2017

AUGUST 2017

SEPTEMEER 2017 |

OCTOBER 2017

NOVEMBER 2017

DECEMBER 2017

JANUARY 2018

"~ FEBRUARY 2018

MARCH 2018

APRIL 2018

MAY 2018

Total

7|rage




{'.h;trl__l h‘fr_: 4.1 Variation af P

MONTHLY PF VARIATION

I I I | Seriesl
B ;3;

\‘."' .

Chart 4.2: Maonth wise Uni




vt Sl y
of Motk Wise Llecivicity [ Vorks s

Sr. Vioath Eleciricity Rill
Peduy A b
A = s ____(Rs)
| FLisE 2087 s 6] Gerl f-

JULY 2007 |
ADGURT I0I7 | Ws 700525
:-SEPTE'-.-!LH'-.H 201 7| Ra 0 IH2
1

OCTOBER 7007 | Ry 47.407/-

T | MOVEMBER 2017 | Rs 47 326/

DECEMBER 2017 | Rs 43,850/

et

JTANUARY 2018 |

Rz 52,712/

9

I
| FEBRUARY 2018 | s 50, [93/-
||

| 1

'_ l_'l APRIL 3018 | Rs 58,8159

_'l MARCH 2018 Hs 65 605

MAY 2018 | R 2506, 803/

Tolsl I s 9,111,761
Average . s l,d‘-'.l..-'il-l-'-_

12

Clhart So 4.5 dMonthly Electricity Wl Variabion:

MONTHLY ELECTRICITY BILL
VARIATION

G504 sgann

Hﬁ..rﬁﬁiﬂrifi-En:uq-,-m.rnaze.q.aas-u'i'iumlm e U
- r 1 -
g g R AR EE =

a) = . '«F‘ "\?' ,"5'
qF'ﬂ xéﬁ .,,:-‘E_a .ﬁ'{% o & F F




Till Aprit 2018, the

institute was i o . ’
bill was 1& was getting exemption from duty charges and for that reason the

less iy
e w;ﬂ “]5" compared to May 2018. In May 2018, the MSEDCL Company charged the
! duty charges till datc hence a sudden increased in Light bill is seen.

- o N
tudy of Month wise Maximum Demand Variation

Maximum Demand |
Month (kVA/Month)

JUNE 2017 33

i
1

JULY 2017 37

AUGUST 2017

SEPTEMBER 2017|

OCTOBER 2017

NOVEMBER 2017

DECEMBER 2017

JANUARY 2018

FEBRUARY 2018

MARCH 2018

APRIL 2018

MAY 2018

Average

i0|Page




Muonih

JUNE 2017

JULY 2017

ALGUST 2017
SEPTEMBER 2017
TOCTOBER 2017

|NOVEMBER 2017

DECEMBER 2017

| JANUARY 2018
I

FEBRUARY 2018
MARCH 2018
" APRIL 2018 |
| MAY 2018

Averige

Monthly Load Factor Varation:

Chard No 4.5:
' MONTHLY LOAD FACTOR VARIATION

i

fﬁﬁﬁé‘##‘ffﬁ#@

11| Fage
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iLL'HL'i.TIi”'!\.'.'l"r.l.[iun\ biysedd o Eleetricits 1ill:

For College Campus the contract Demand (D) is 150 kWA and mimmuom billing

Demand 1s 50% of the Contract Demand (e, 75 KVA) or the 75% of previous Maximum
Demand recorded whichever is higher

The average electricity cost is Rs. 7.20 considering the last twelve months

Average monthly Power Factor is maintained near 0.89.

4. Load Factor need o be improved 1o maximum value.
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CHAPTER 5

Study of Actual Measurements and its Analysis

[SNOT T ZoNE
MONTH

"KWHPER |

~ ANNUAL |
KWH

_ ! | GROUND FLOGR 750
FIRST FLOOR 780
| SECOND FLOOR 2280 |
| TERRACE 636.75

TOTAL 4446.75

Q000
9360

27360 |

7641
53361

25000 TOTAL ENERGY CONSUMPTION PER YEAR ZONE WISE

20000 -

N B ==
" GROUNDFLOOR |  FIRSTFLOOR SECOND FLOOR
e 2
m Seriesl 1 _._2_5_ DR i 1. g;x_n_
®series2 | 1740 T
a0ss0 | w10 |

13|Page
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CHAPTER 6
STUDY OF ELECTRICAL SYSTEMS

6.1: Electrieal Supply Details:

The electrics 4 b
e electrical supply to Govindrao Wanjari College of Engineering & Technology comes
from MSEDCL supply at 11 kV, which is stepped down to 415 V by a ransformer of 100
kWA,

0.1.2 Study of Electrical Demand:

There is a single meters installed in the premises. The details of meters are as under

Table No 6.1: Meter Details:

Tariff | HT-IIN1
076-00380635
150 | kKVA
150 | kKVA

SR.NO Details of Electricity Demand

Meter No:

Sanctioned I_'J't;-mund

Contract Demand :
Recorded Maximum Demand 395 | kVA

Thus we ohserve that:

Total Sanctioned Demand is 150 kVA while the recorded Maximum Demand is 39,5 kVA,

Electrical Energy Cost Analysis

The electrical bills from MSEDCL for 12 months from June 2017 to May 2018 have been

studied.

TOD Charges
onsumers the Time of Day (TOD) taniff is
has been divided into 4 different time Zones as given in table

For all HT ¢ applicable in Maharashtra. For this

purpose the day

14 jPage
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Ea';'m_dur‘ .
" ng T Encrev Charoe
following hours of the day | ]?::,:E:}u::t?c

22000600 s —

e _-m_ B N
0600 - 0900 Hrs
+—— 1200 - 1800 Hrs
0900 - 1200 Hrs

 1800-2200FR

In addition 1o base tariff of Rs, 7,20 per

: unit consumed, TOD tariff as mdicated is levied
depending on time zone during

which the unit has been consumed.
PF Incentive

As per the MSEDCL tarifT, whenever av
following incentives are offered:

erage power factor in a month, is more than 0.95,

* For every 0.01 improvement of average PF above 0.95, an incentive of 1% of the amount of
monthly energy bill, (excluding RLC, Demand Charges, FOCA, and Electricity Duty) is
offered.

* For PF of 0.99 the effective incentive will amount to 5% of the energy charges, and for unity
PF the effective incentive will amount to 7% of the energy charges.

Performance in power factor 1s noticeable as the PF is maimtained above 0.89 in almost

all the months

Lighting System

Observations:
e It is found that FTL, Bulbs, CFLs is installed in the facility.

It is recommended that some tube lights in this area be switched off

-
when sufficient daylight is available.
Presently there are no reflectors installed for tube lights.

iS5|Fage




CHAPTER 7
STUDY OF AIR CONDMTIONERS
In the Macility for air conditioning there is o cenerd liosd sysbem with AHL  nir hamdling anith

but mostly spilt air conditioners are instnlled
Load of ACS was as follow
Haied

Power Quy | Valtage |
(kW) ,

Currenl
Aan)

ACs 1.5 . T 230

| ACz 20 l 2.5 2 ':.’-IE .

Chbservatinms amd suggesions

s Wonnal air condilioming temperziune should be kept @ high as pussible. By thumb

sule. imcrease m 3 degraes in indoos &ie ermporalunis Con s 1% of electrciny

s The veniilagion in ares can be provided with jiistallntion of naiural ventilation. Maural

venptilation will alse minimize the requircmEent of exhuusl fans,

W (| Fage




CHAPTER 8
C iRHDN-ﬁi-ﬂKlDE EMISION

In this Chy

3 APIeT we ¢o J %
, P compute the CO2 CIssions
For Consumption of 1 Unit (1 KWhy
Emission is 0.8 hekwh

CO2 emitied as under

i ol of Elecmicity. the CO2 emitted is 0.8 Ke. OR the
n the follo g T1 E 3 ' :
ollowing Table we present the total units consumed and

Fable 8,1: CO2 Emission:

B Month EWh CO; emitted in MT
JUNE2017 | 4903

JULY 2017 |

Ja22d4

AUGUST 2017

|
| SEPTEMBER 2017
1

OCTOBER 2017

NOVEMBER 2017
|

T DECEMBER 2017 | 28

| JANUARY 2018

FEBRUARY 2018

MARCH 2018

APRIL 2018

MAY 2018

|
i
|
1_

17|Page




Chart No R, 1: Monthly CO. Variation:

MONTH WISE CO2 EMISSION IN MT

Il
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CHAPTER 9
ENERGY CONSERVATION A——

Replacing Fluoreseent Tube Lights (FTL) with LED Tube LRl

The 36 W FTlxs vin :|'|u |I.'i‘l1|-l.'l"'t| with the LD e ||jl|ll:-i 28 W, These EI'II1.I'|1.'.T."S can 1.1L‘ I'I.IJ'Idl."

at the places where the life is higher. Usually minimum ol 3 years warranty 15 given il
approximate burming hours is 40000, (15 yvears considering § hours per day running)

Following caleulations are done for the 8 hours working
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\it amount of Rs 28032/ vear/ube light can be saved from Electricity bill iff LED lights
A 8 colld=1 )

are used.
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& Saving= 3504 KWhx 8= Rs. 280.32 / year/ tube light

& Approximate investment on single LED Tube lights = Rs. 400

& Number of Tube L1 ehts to be replaced = 776

. 5 e
& Total Yearly Saving = 776x 280.32 = Rs. 2.17.538/vear

3.10,400/-
& Total lnvestment = =276 x Rs. 400 = Rs. . A
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