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ABBREVIATIONS

Table 1Abbrevations.

Abbreviations Full Form

J‘ °C | Degree Centigrade
A | Ampere
AC ! Alternating Current
Avg. | A Average 7
L Cublc Feet per Mmute
~cm. Tcentimeter
| CMH | Cubic Meter per Hour
R ‘-__D:B_u Distribution Board ‘
7 DC | Direct Current
DG Diesel Generator ;
Dia. Diameter .‘
‘ Effn. Efficiency 1_
| FAD | Free Air Delivery
Ft. or ft | Feet |
\ hr. Hour \
} A Current 1
kCal Kilo Calories l‘
kg. Kilogram |
kv Kilo Volt |
kVA Kilo Volt Ampere J
kVAr Kilo Volt Ampere Reactive |
kw Kilo Watts
kWh Kilo Watt Hour ‘
lit Liters ;
Lt Liters |
. Limited
M Meter
Max. Maximum .
m/c Machine '
‘ m3/hr Cubic Meter per hour :
| | MD Maximum Demand ﬁl
i Min. Minimum S |
r Mm Millimeter Ry _J
- MTs Metric Tons o H.
L O MT Micro Turners e ————— ,-___,i
MW Mega Watts Mﬂrﬂf—a
No. Number I e - #—#—»Ji
p.a. Per Anr;l];t_ _____ L L — -— 7
v &
PRI CORY pupi
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Abbreviations

1 Power Factor

Full Form
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|
; Sec } Second B
| SEC | Specific Energy Consumption |
| SHW Solar Hot Water |
THD | Total Harmonics Distortion _ ‘
TPA | Tonsper Annum
TPD | Tonsperday : . |
_ T_emp. A_Temper;atyre ”___—;W:Ji
| v 1Voltage~ “{
; VFD Variable Frequency Drive |
i Wt. Weight |
| yr. Year J

PRI AL
- Anuppuf
t. Tulsi Coﬂege(MPJ
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EXECUTIVE SUMMARY

A Detailed Energy Auditexercise of M/s.Govt. Tulsi College, Anuppur was entrusted to

PPS Energy Solutions Pvt. Ltd, Pune.

In short, Energy Audit was conducted to study the energy consumption pattern of the
facility, identify the arcas where potential for energy/cost saving exists and prepare

proposals for energy/cost saving along with investment and payback periods.
The salient observations and recommendations are given below.

1. M/s. Govt. Tulsi College, Anuppur uses energy in the following forms:

Table 2Sources of Energy:

Particulars Per Unit Cost Annual Cost
Electricity (kWh) 10769.00 ; 75896.30
| TOTAL 7 - 75896.30
Sorces of Energy

N
|
i
|
|

Figurc 1Sources of Energy

2. Electrical energy is used for various applications, like:

» Lighting ’ >

» Ceiling Fans 4/ a8

> Air Conditioners pfi{\go'“;g: ARUPPY!

> Other electrical appliances GO“[');‘:::.S;\I\U opur kN\.P-'.‘ 10
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The Total annual cost of energy is Rs. 75,896/

Average monthly kWh units consumed are 897 kWh equivalent to Rs.6,324/-

Average electricity charges works out to be Rs.7.05/-

Total Connected Load = 22.13 kW, Quantity of Equipment = 279

Facility has successfully completed Energy Literacy training program. Completion

certificates of participants are enclosed in the Report in Chapter 9.

After the measurement and analysis, we propose here with following Energy Efficiency

Improvement measures.

RECOMMENDATIONS AND ACTION PLAN

Summary of Recommendations:

Table 3Summary of Recommendations:

1 Zero Investment 0 0 0 0
payback from 6

2 months to 24 0 0 0 0
months
Payback from 25

3 months to 36 3.50 3441.00 2.92 0.24
months and above

Total 3.50 3441.00 2.92 0.24

Cost Benifit Analysis

& Zero Investment

m Payback from 6 months to 24
months

® Payback from 25 months to
36 months and above
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Recommendations:

Table 4Recommendations

Carbo Savin
Investmen n g

Sr.No Equipmen ECM t Savings cradit | Rn | PEYDEE Payback
t Name Details (Rs. In (kWhyyes (Tons I.a'cs ¥ KonEhe
Lacs ) " of | fyest | VOO )
Co2) )
Replaceme
nt of
‘ convention
2 Lights al lights 0.36 480.00 0.41 0.03 9.58 114.93
with
suitable
LEDs
Replaceme
nt of
existing |
3 Fans fans with 3.14 2961.00 2.52 0.21 15.02 180.29 |
energy ‘
efficient '
Super fans .
| Total 3.50 3441.00 2.92 0.24 14.42 173.10

During the Energy Audit,

Total Estimated Investment of Rs. 3,50,000/-
Total Estimated Savings ofRs. 24,000/-

Total Energy Cost of Rs. 75,896-
Total Estimated Savings is 32% of the Total cost of Energy

Overall payback period of 14.42 Years

Action Plan:

Action Required

Recommendations

1 Optimisat f Lighti Replacement of conventional lights with
PRt HBURER suitable LEDs

2 Replacemt'en't of existing fans with Install/energy efficient super fans (BLDC Fans)
energy efficient Super fans

.”

' vu, Anuppy’ 12
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1. INTRODUCTION
1.1 Background

i eme i
he management ofM/s. Govt. Tulsi College, Anuppur entrusted the work of
con ~11 « statle ne 1 1 1
onducting a Detailed Energy Audit exercise of their premises attached to PPS Energy

Solutions Pvt. Ltd, Pune.
1.2. About Facility

General Details ofM/s. Govt. Tulsi College, Anuppur

Table 5About M/s. Govt. Tulsi College, Anuppur

* Particulars Details

! 1 Name of the Facility M/s. Govt. Tulsi College Anuppur

| 2 Address Govt. Tulsi Collage, Anuppur CL

| 3 Business Activity College premises

i‘ 4 Name of Concern Person and —

| Designation Mrs Preeti Vaishya, Assistant Professor |

1.3. Energy Audit Methodology

Energy Audit Study is divided into following steps

» Historical Set Data Analysis
The historical data analysis involves establishment of energy consumption pattern to

establish base line data on energy consumption and its variation with change in

production volumes.

»  Actual measurement and data analysis
This step involves actual site measurement and field trials using various portable
measurement instruments. It also involves input to output analysis to establish
actual operating equipment efficiency and finding out losses in the system.

» Identification and evaluation of Encrgy Conservation Opportunities
This step involves evaluation of energy conservation opportunities identified during
the energy audit. It gives potential of energy saving and investment required to

implement the proposed modifications with payback period. All recommendations

for reducing losses in the system are backed with its cost benefit 3 lysis. .~

13
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onducting Energy Audit

hC f = u D D

Table 6 List of Instruments:

Sr.No. Name of instrument Make
Purpose
1 Tong Tester
} MECO | | Instantaneous measurements for Voltage and current

2 Lux Met i
. er MECO Measurement ofhghtmtensuty

3 IRGun ] PR
| . HTC Non-contacttype measurement of temperatures

1.5. Energy Audit Team:

PPS Ene-rgy Solutions Pvt. Ltd. deputed following Team of experts to conduct the study and
worked in close association with unit personnel.

Table 7 Energy Audit Team:

Academics and Expertise

|
[ Accredited Energy Auditor, PhD, M tech, MBA (Power), |
Graduate E&TC Engineer with over 18 years of |
| ECM verification, experience in Energy Management, Management of\

Dr. Ravi \
' Report verification | Power System, street light projects, Power Exchange‘

Deshmukh i
| and presentation Operations, Power Trading and Analysis, Electrical |
[

Automation. Has worked as Expert in Iron & Steel sector |

and Energy

I

I— S

' |
| | Co-ordination with | Expert in Energy sector with 16 years of experience in

Mr .Nilesh Saraf ‘ officers, project Energy efficiency assessment, Industrial englneenng ‘

| ‘ status review. sector & Renewable Energy.

i e e

. [ T

. 5 ) Graduate Electrical Engineer with more than 10 years of

\ ’ Energy Audit experience in various sectors. He handled Energy Audits, |

| Mr Vinayak Apte | | Bipent- fata Energy Conservation and Energy Efficiency projects in
| Anatysis, Begork Industries, Commercial and Residential Buildings, Pump

| Preparation i —

| | e ———

——————

' Field study, data | Graduate Electrical Engineer with 2 years of experience in |
Mr. Akash Patil

' tabulation  energy efficiency assessment 14
| : T —

\
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Ms Govt Tule olege

. \nnm\m uses Fnergy follow me

forme

* Flectrenty from MPPKVVOTL - M« Govt Tulsi College APUPPUT recerves
Flectncny through L Thine | urther, it 1s distributed to various electrical panels
m the facilny
e ANowarey of Fnq

Per Unit Cost Annual Cost

Electricity (kwh)

10769.00 7.05
TOTAL

75896 30
75896.30

Sorces of Energy

15
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Appliances

» 9
1. Electrical Energy is used for various appliances like:
1. Lighting
i Ceiling Fan

. Air Conditioners

v, Other electrical appliances
Il The Totalmonthly cost of energy is Rs. 75,896/-
L Average monthly kWh units consumed are 897 kWh equivalent to Rs. 6,324/

IV. Average electricity charges works out to be Rs. 7.05/-

16
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3. INPUT ENERGY ANALYSIS

3.1. Bill Analysis
3.1.1. Electricity Bill Analysis

Table 9 Details of Service Number. 1564516-ANT72-41-N1325005716:

Parameter Details
 Service Number 1564516-ANT72-41-N1325005716 B
_Name of Customer PRINCIPAL GOVT TULSI COLLAGE B
iddress GOVT TULS! COLLAGE ANUPPUR CL _‘
|IVRS N1325005716

Location Code 1564500-(URBAN) |
' Division Name ANUPPUR =]
" Phase Given THREE 41‘

Load Sanctioned (kW) 1.52 e |
{ Contract Demand(KVA) 1.52 /ﬂ
' Maximum Demand 0 ,
E [T

|Taef
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Units Consumption (kWh)
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Figure 4 Monthly Unit Consumption (kWh) Variation

Current month's Bill Amount
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Figure SMonthly Electricity Bill Variation

Comments:
1. Average monthly kWh units consumed are897 kWh equivalent to Rs. 6,324/-

7. Average electricity charges works out to be Rs./kWh = 7.05/-

3.1.2. Electrical Supply Details:

The electrical supply to M/s. Govt.Tulsi 9p-llege, Anuppur comes from
MPPKVVCL
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Table 11List of Connected Electrical Load:

™
Pps Energy Solutions
THE POWER OF ENERGY

4. LOAD ANALYSIS

4.1, Study of Connected Loads:

Machines /
Equnprr.\ents / Total Total Load in
Devices Qty KW

| Ceiling Fan 75 77
P . 48 16

T-8 Tube Light 40 12 g 12401 1{;):_08____4
| LED Tube Light '
| & 18 :e 23 6 45 0.81
p({ 150 11 10 21 315 |
! Prm‘ter 60 8 8 0.48
| Projector 150 3 3 0.45

Exhaust Fan 60 2 2 0.12

LED Screen 150 1 2 0.30

wall Fan 55 1 0.06

LED Bulb 15 11 7 9 27 0.41

CFL Bulb 12 4 4 0.05

RO Water cooler 600 3 3 1.80

Submersible pumps 1492 2 2 2.98

LED Bulb 9 7 10 17 0.15
| Total 144 102 33 279 22.13

Gov-
e www.ppsenergy.in ——
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Connected Load in kw

= T-8 Tubelight

|
L s Ceilling Fan
| « LED Tube Light = PC
= Printer « Projector
s Exhause Fan m LED Screen
« Wall Fan u LED Bulb
= CFL Bulb » RO Water cooler
» Submersible pumps #» LED Bulb P
4
{ /
X
\P"‘J‘ = o .
Figure 6Connected Load 1n kW ; \\egﬁ p,.uf.»’ 2 2
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THE POWER OF ENERGY
1.3. Study of Lighting System:

Following is the lighting load in the Premises

Machines /
Equipments / Wattage Ground First ; Total Total Load in
Devices Floor Floor = Lbrary aty e
T-8 Tube Light
| LED Tube Light L ——L F__l_s‘__ = . e =
LED Bulb 15 T
— —— 1 | g 9 27 0.41
L ks —] 22 ] 4 | a 0.05
I 2 —+ 2 1 ? | 17 0.15
| L 43 B | 15 [ 6 | 22
Connected Lighting Load in kW
= LED Bulb
) « LEDBulb ® CFL Bulb
1.8 Tubelight  ® LED Tube Light  * LE2 54 F g
.- /,
[ iohting Load in kW " i W
Figure 7Connccted Lighting /’h/' 23
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THE POWER OF ENERGY
qve measured lux level
{4

Wwe h

at various location in their pre
undeT

e, We are giving details as

Lux Measurement

Location
~ Point1
e — " 1
—— oy e
i Point 4 = J
F Point 5 = J
Point 6 - J
e e Point 7 e
Point 8 =
Point 9 o
‘ Avg Value of Lux =

PR!;‘&.,}‘..v"'-f. 24
Govt. Tulsi Cellege Anupr o
Distt. Anuppur (M.P.)
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Name Pt
Plimization of Lighting

cation _

Estimated Annual Savings

480 kWi
year, Rs. 0.003
Estimated investment Cost Lakhs/year

Rs. 0.36 Lakhs
Estimated Payback 9.58 Years
Environmental Benefits Reduced C -~ B

per year O: S1ons from less electricity used @ 0.41 tCOze
Next Steps Change conventional ube lights with LED

Figure 8Conventional Lights

Observations:

Facility has installed Tube Light of 40 W in their premises

Recommendations:

During energy audit, it is observed that facility has installed Tube Light of 40 Wat some of

the places in the facility Also energy team at facility has already replaced some of the CFLs 25

/\ / www.ppsenergy.in
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of 40 Wwith equivalent LED fixture therep h
Y achie

consumption. The LEDs could pe replaced in sych ving significant reduction in energy
such a

ma :
nner that it has same fixture so there

Energy Saving Calculations:

| Power consumpt!on of ex?sting lights o D
' power consumption of suitable LED

| light Kw 0.40
' Average power saving after

| replacement with LED light Kw 0.40
' Replacement of conventional lights

| with suitable LEDs Nos 20
rAverage working hour per day _ Hrs 4

| No. of working days in a year Days 300

Cost Benefit Calculation

| Annual Energy Saving potential kWh 480
[Eectricity tariff Rs/unit 7.05
‘. Annual Cost Saving Rs. Lakh 0.03
| Total investment cost Rs. Lakh 0.32
| Annual Saving Rs. Lakh 0.03
g_Simple Payback Period Years 9.58

26
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THE POWER OF ENERGY

q l,c - : 5
] ‘ f ' , .

fans:

tl" 01 ¢XIS S W | u ' s Y 1

ation
Loc a ‘1 Cellmg Fans in entire campus
Ciad Annual Savings 2961 KWhiyear, Rs. 0.21 Lakhs/year
Esnmated mvestment Cost l Rs. 3. ;;; la_kl y : E————
Estimated Payback T
X w
Environmental Benefits | Reduced CO; cmissions from less clectricity used @2.521C0 |
NSt [PEYEE
eps b
| DiEak ~iep ( Install/energy efficient super fans (BLDC Fans) N
I
Figure 9 Ceiling Fans
Observations:

During energy audit,

consumption is oD higher side.

Recommendations:

During energy audit, 1

we recommend to r¢

place energy consuming fan wit

it is observed that facility has old 75 W fan and its energy

it is observed that facility has installed non star rated fan of 75 W so

ith energy efficient super fan

/

¢
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Existing eNergy consumption of fap
wattage of Energy Efficient Super For
Energy consumption after replacing winr = —
. acing with Energy
i _ﬁ@ﬁ'ﬁ‘i@_ﬁé’)ﬁ_ placing with Energy __"“ﬁ—-hf—‘_&‘__}i__%
 Operating hrs/day ~—  —————o | kWh/year 3701
- i \\«
 No. of working days in a year Hrs/day N s
Drersyfactor e | |
" ’_\_‘_\_—_.
Annual Saving % +
Unit rate kWh/year -
2961
Annual Saving Rs/kWh 7.05
Rs. In Lacs 0.21
Ceiling Fan 75 W bt
S - Ll 2 A 141 10.58 |
i, ~ WORAE - 141 10.58

Material Labour Total Quantity Total Cost

Dismantling the existing
ceiling fan /exhaust fan /

inf
2-14-4 cabin fan/ t?racket fan - 0 . . - e
complete with accessories,
G.l. down rad, frame etc.
and making the site clear.

Supplying and erecting 1\
|
|

five star rated energy

saving Ceiling fan 230V
2.12:71. | AE. 50 cycles 1200 mm 1858 91 1949 141 274809
complete erected in

position as per X
specification no. FG-FN/CF e J
Total J

0.34
12% GST on total Investment cost

Totalcot T T

29
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“SOLAR PV SYSTEM

1) Introduction

The solar elilergy has a great potential as future source of ene ith i :

large quantity almost in every corner of the country S(:lr;:rgy. W;t}]l its avalliljbi-lily in
advantage of generating power at local and dccemralized1 levels :::2” lfcr:in ey f‘llSllanlvc
factors for eo‘lpower'mg people at grassroots level. The solar mission wiiogc'? fhc i
National Action Plan on Climate change has been set up to promote ,thc dccvcliopdn.or th;:
use f)f solar energy for power generation and other uses with the ultimate o:'r:c;?\t/earof
mak'lng solar energy competitive with fossil-based energy options. The solar phg)tovoltaic

device sy§tenls for power generation had been deployed in the various parts in the country

for electnﬁcetion .where the grid connectivity is cither not feasible or not cost effective as

also some tl‘mes in conjunction with diesel based generating stations in isolated places,

communication transmitters at remote locations. With the downward trend in the cost of

solor energy and appreciation for the need for development of solar power, solar power

projects have recently been implemented. A significant part of the large potential of solar

energy in the country could be developed by promoting solar photovoltaic power systems of

varying sizes as per the need and affordability coupled with ensuring adequate return on

investment.

2) Benefits of Solar Energy

a. Power from the sun is clean, silent, limitless and free.
s no CO2, S02, or NO2 gases which are

b. Photovoltaic process release
ing finite fossil fuel reserves and don't contribute

normally associated with burn

to global warming.
proven technology which is inherently safe as opposed to

c. Photovoltaic are now a
ting technologies.

other fossil fuel based electricity genera

d. Solar power shall augment the needs of peak power needs.

e. providesa potential revenue source in 2 diverse energy portfolio

£ Assists in meeting renewable portfolio standards goals.

This proposa] is prepared for design, engineering, procurement / manufacture and
installation of solar power generating system. The grid-tie solar photovoltaic power
generation system is mainly composed of PV array, String Inverter, and PV mounting

structure.

ces like AC / DC switchgears, Lighting Arrestor, Earth

It also consists of supporting devi ; ) . k
bles. As there is no any battery, it’s maintenance cost 1S negligible

Electrodes, AC / DC ca
KW is very low.
:\%_///z 3 O
. pRINCIPAL
A=

and initial investment per
J";'Iege .-
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Objective

» provide reliable, clean, regulated, un-

. at interrupted power on dema d
identified critical loads F RS

y System 1o provide low life cycle cost and maximize savings to the beneficiaries.

» .Io save d\_esel in institutions and other commercial establishments including
industry facing huge power cuts especially during daytime.

4) Design Assumptions
General

a. The Solar Radiation Data’s are based on standard books & simulation software as
NASA and Metronome. The Mean Hourly Radiation Data is considered.

b. The module rating considered is tentative. The exact module sizing and rating will
depend on the availability of cell grade and site suitability.

c. Solar Panels are roof/ground mounted in one location. Environmentally protected,
closed, ventilated, inverter room at minimum distance from PV modules.

d. Application: Self consumption, captive grid or NET metering.
e. Emergency Backup: Generator of any other source in absence of Grid.
5) System Description:
Solar Power Plant comprises of the main equipment and components listed below:
1. Solar PV Modules
2. String Inverter with MPPT
3. Module mounting system
4. Monitoring system

5. Cables & connectors

Each of the sub systems has been described for the functionality and operation modes. The
physical construction of the system follows a modular approach, which is field-tested and is
regularly used for delivery of power systems.

1.2 5.1 Solar PV Module (Electrical Features)

The PV modules convert the light reaching them into DC power. The amount of power they
produce is roughly prOportional to the intensity and the angle of the light reaching them.
They are therefore required 0 be positioned to take maximum advantage of available
sunlight within sitting constraints.

- prRINGEA
Govt. Tulsi Colles s ;
Distt. Anuppur (e

 www.ppsenergy.in ————
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THE POWER OF ENERGY
1.3 o Sdo:al(; P.v Mo.dule (Mechanical Features) e
solar Module design will conform to following Mechanical requir
cments:

Toughened,
low iron content,

High transmissivity from glass.

Ethyl Vinyl Acetate (EVA) encapsulating.

5

»

>

» Anodized Aluminum Frame.
>

» Tedlar/Polyester trilaminate back surface.
»

ABS plastlc.terminal box for the module output termination with gasket to prevent
water & moisture.

Resistant to water, abrasion hail impact, humidity & other environment of actors for
the worst situation at site.

1.4 5.3 Module Mounting Structure

The structure shall be designed to allow easy replacement of any module and shall be in line
with site requirement. Structure shall be designed for simple mechanical and electrical
installation. It shall support SPV modules at a given orientation, absorb and transfer the
mechanical loads to the ground properly. There shall be no requirement of welding or
complex machinery at site. The array structure shall have tilt arrangement to adjust the
plane of the solar array for optimum tilt.

1.5 5.4 Junction Box

The junction boxes shall be dust, vermin and waterproof and made of FRP/ABS Plastic with
[P65 protection. The terminals shall be connected to copper bus bar arrangement of proper
sizes. The junction boxes shall have suitable cable entry points fitted ?avith cable glandjs, of
appropriate sizes for both incoming and outgoing cables. Suitable marking shall be provided
on the bus bar for casy identification and cable ferrules shall be fitted at the cable
termination points for identification

i nverter
111(; Ss:?‘fflt;glgnllVERTER is A combination of Solar Charger (MPPT), Inverter and
synchronization unit for two different AC supplies, 'flll house(_i in a single unit. Maximum
power point tracker (MPPT) shall be integrated into 1t 0 IIPE .cnergy ) ﬁom;l;c
solar array. The Inverter converts the DC available froTn the array into an AC c:utlput. ’ e
output of the inverter is filtered to reduce the harmonics to an acceptable level (less than

5%). MPPT shall be microprocessor/micro controller based to minimize power losses and
0).

maximize energy utilization. The efficiency of MPPT shall not be less than 9 el

be designed to meet the solar PV Array capacity.

v
B 32
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1.7 5.6 AC /DC Cables THE POWER OF ENERGY

we use DC & AC cables of Lap, A

. ar
ensure minimum losses par, Polycab, Havels,

In transmission, Finolex or cquivalent make to

[n order to complete the energy study that
installation, hourly series of global horizonta
used, which resume the irradiation and other

l .
lerfids t.o .the construction of a photovoltaic
irradiation values for a complete year are

long term. We use PV. SYST. Software t rlzletcc’rological parameters behavior over a
;e . oW - ]
minimum loses. orkout optimum power production at site with

1.8 5.7 Grounding and Lighting Protection

» ﬁ;t ;z:;te;;;\lr: e;z;::}:rfj)pc;r;:glio: ensures that all exposed conductiv.e surfacf:s are
: s the surface of the Earth, to avoid the risk of
electrical shock. It ensures that in the case of an insulation fault (a "short circuit"), a
very high current flows, which will trigger an over current protection device as fuses
and circuit breakers that disconnects the power supply.

$ A functional earth connection serves a purpose other than providing protection
against electrical shock. In contrast to a protective earth connection, a functional
earth connection may carry a current during the normal operation of a device.

> Lightning protection is a very specialized form of grounding used in an attempt to
divert the huge currents from lightning strikes. A ground conductor on a lightning
arrester system is used to dissipate the strike into the earth.

» Lightning ground conductors must carry heavy currents for a short period _of t@e_

To limit inductance and the resulting voltage due to the fast pulse nature of lightning

currents, lightning ground conductors may be wide flat strips of metal, usually run
Jectrodes in contact with the earth.

as directly as possible to €
he required lighting and

» In proposal, the entire system is fully provided with t

grounding protection.

’ PR e i )
ovt, Tulsi College Anupits

Distt. Anuppur (M.P.)
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6) Solar PV Locations tions

. THE POWER OF ENERGy
srea Considered for Solar Power Installati
stallation

Location is to be identified,

petails of Facility:

Total Unit Consumpti "
ption / year of facility is10,769kWh (Ref. 12 months Electrici
. lectricity Bills)

il Area 1
100 20 2000
2 Area 2 25
T \ 100 20 2000 25
Total 4000 50

T) Capacity Evaluation and Verification

Calculation for Required Solar Capacity plant to fulfill In-house Requirement

\ 0 H (i DL pad Req

1 Total electrical consumption per year 10769 | KWh
r 2 Units generated per day per KWp 4.5 KWh/KWp/dayJ
r 3 Units generated per Year per KWp (330 days / Year) 1485 | KWh/ KWp/YeEJ
L 4 Solar KW capacity For 10769 KWh consumption [ year 7.3 | KWp

As per electrical consumption (Building Load), capacity of Solar Power Plant required 18
6.3 KWp.

It is suggested to insta;; grid tie Solar PV plant of 7 kW to fulfill energy requirement
of facility.

i i 1d be connected to the main
t with proposed capacity of 7 KWp would D

e S'PV ppW_e‘; Itﬂ:rr: ‘:t:el E’)l"hcre).;ystem would meet full Joad requirement _of t.he conr_iecte?
elecmcal' dlSt:tlleuc;a pAdvz;nce control mechanism in the Pm\_rer Con@npor(limfg Umtd\.\trt;1 ;
o dutnhg'? the ma)}:imum power generated by PV rpodules will be utilized first an
;rﬁxze requirement of power will be met by either grid or DG set

d of 10769 KWh/year
.. ostimated to afford annual energy fee
T Sk e es:::rﬁrg efficiency of the solar module as 15.16%, Power

g ns 4 %.
(Aftzr con'Sld%I:;% f[llcll‘}iszg)icci:ncy as 98.3% and losses I the DC and AC system as 3%
Conditioning

P If.r |iJi“"\§_ |
Govt. Tuisi College im—\ npul
" ystt, Lnuppur {MP)
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%) payback Period Calculations

"'s Energy Sqlut.'ionsr )

THE POWER OF ENERGY

I shadow free space required for approx. 1 KWp Solar
80 Sq.Ft l‘

plant B ol
shadow free space available at Facility 4000 sare |
solar Plant capacity to be Installed at Facility 50.00 K\:;dp- {
i solar Plant Requirement as per actual consumption 7 KWp ]
| Installation Cost Per KW for 1 KWp Solar Plant 0.57 Rs.Inlakh |
' Gross Estimated System cost (For 4 KWp Grid ki
Connected Solar Plant) 4 Rs. In Lakh J
Unit generated per day per kWp 4.5 KWh J
Electricity generation per day for 4 KWp Grid \
_f:or}ggcted Solar Plant a3 KWh/day B
Electricity generation per year for 4 KWp Grid
KWh
Connected Solar Plant (330 days/year) 16769 /year
Average Electricity Unit Cost 7.05 Rs./KWh J
Electricity cost saved per year 0.76 Rs. In Lakh J
Simple payback period 24 Years |

™t

i.)a.'.:‘i_
[RY R L
s

(eut. Tulsi College Anipu

Distt. Anuppur (M.P:)
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7 RECOMMENDATIONS AN

THE POWER OF ENERGY

D ACTION PLAN

1. Recommendations:

gummary of Recommendations:
Table 12Summary of Recommendations:

Estimated Estimated

| Estimated T
Criteria nvestment energy ey savings
(Rs.In Lacs saving sawgi s (Rs.In Lacs
[Year) (KWH) il [Year)
1 Zero Investment 0 0 0 0
Payback from 6
2 months to 24 0 0 0 0
months
Payback from 25
3 months to 36 3.50 3441.00 2.92 0.24
months and above
Total 3.50 3441.00 2.92 0.24

Cost Benifit Analysis

B Zero Investment

® Payback from 6 months to 24
months

w Payback from 25 months to 36
months and above

Figure 10 Cost Benefit Analysis

36
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Reco

‘Tuf)j(’

mmendations:

13 Recommendations:

Carbo
Investmen : n
sr.No Equipmen ECM t Savings e Paybac Payback
tName | Details (Rs.ln  (KWh/yea ‘Ton's k  (Months
Lacs ) g o (Years) )
Co2)
Replaceme
nt of .
. convention
| & jheus al lights 0.36 480.00 | 041 | 003 | 9.58 | 114.93
| with
‘ suitable
! LEDs
r
1 Replaceme
nt of
\ existing
| 3 |Fans fans with 3.14 5061.00 | 252 | 021 | 15.02 | 180.29
energy
efficient
Super fans
Total 3.50 L3441.ou 2.92 0.24 14.42 173.10
During the Energy Audit,
e Total Estimated Investment of Rs. 3,50,000/-
e Total Estimated Savings of Rs. 24,000/-
e Total Energy Cost of Rs. 75,896/-
o Total Estimated Savings is 32% of the Total cost of Energy
e Overall payback period of 14.42 Years

37
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Recommendations Action Required

Replacement of conventional lights with
suitable LEDs

Replacement of existing fans with
g P & Install/energy efficient super fans (BLDC Fans) J

Optimisation of Lighting

energy efficient Super fans

38
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1 LIST OF INSTRUMENTS THE poWEpﬁ‘ggj

picture | MECO 3150 DIGITAL CLAMP METER
trument. Designed

current,

meter 15 2 Portable Digital multi-functional measuring ins
d power network parameters, AC/DC Voltage, AC/DC

Diode and Frequency-

Power Clamp
for Measuring selecte
Resistance, Continuity;

39

—



/ \ PP s Energy Solutions| :

e THE POWER OF ENER
' DC VOLT_AGE (Auto Ranging) :

!Ranges

.. Lav, aov, 400V, 1000V
Overload Protection I

| [ 1200V DC/800V AC

| ACVOLTAGE (Auto Ranging) 40-500H;

. Range av, aov, 400V, 750v
| Overload Protection 1200V DC/800V AC

- RESISTANCE (Auto Ranging)

(Range 4000, 4KQ, 40K0, 400KQ, 4MQ), 40MO)
TestCurrent 10.7mA on 4000, 0.1mA on 4KQ

Diode Test
 Measurement Current | 1.0+0.6 mAApprox

6ﬁena rcuit Qatage o 0.4V Approx -
" Overload Protection S00VDC/AC _—_—: o B
- Frequency (Auto Ranging) ' S i

| 10.00Hz, 50.00Hz, 500.0Hz, 5.010@_2’.77”77 P :

| Range 50.00kHz, 500.0kHz R
| Sensitivity 3V o _
' Overvoltage Protection 200VDCor ACpeak B ]
“Thermal Sensitivity/NETD | <150 mK ]
“Display 2.0 inTFTLCD —

40
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Picture 2 HTC IRX 64 Infrared thermometer

mometer is useful instrument 10 measure the surface temperature.

deal for taking temperatures need to be tested from a distance.
having to touch the object you're

HTC IRX 64 infrared ther

Infrared thermometers are i
They provide accurate temperatures without ever

measuring (and even if your subject is in motion).

S0°C~1050°C

Contact -50°C~1370°
i LT e
0.1°C

IR Temp. Resolution

-

+/-1.5% of reading

djustable 0.{0 "1()#

Emissivity

= I

Optical resolution L 30:1

R N 41
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LUX METER THE POWER OF ENERGY

fal Lud Meter

Picture 3 Nishant NE 1010 Lux meter

Nishant NE 1010 Lux meter is used to measure the lux levels.

TECHNICAL SPECIFICATIONS

/—_jgf—f
| Measuring range 0 Lux [200, 000 Lux/0 Fc[185, 806 Fc 5
+ 3% rdg  0.5% f.s.( <10,000 Lux) ﬁ‘
Accurscy + 4% rdg + 10% f.s.( 10,000 Lux) T R
Digital Updates 2 times/s
Silicon diode

Photometric sensor ) =

Battery life
Operating temperature and humidity |

18 hours (contin@;&peration)
0°C [10°C, 10% RH [180% RH
-20°C [150°C, 10% RH [180% RH

9V battery

Bl Gl S——
Unit Size 52.5x 52.5x 166 mm
After 5 minutes

Autopoweroft |

—

Storage temperature and humidity
L s e

Power
e N

PR ': LI A
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ERACY TRAINING
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10.ANNEXURES

10.1. Annexure 1; Sjte

Photogr;lphs

—
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