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Date: 25/09/2019

Dr. Vishal Moyal
Assist Prof., Electrical Department,

SVKM'’s Institute of Technology, Dhule

Subject: - Administrative Approval & Financial Assistance in favour of SVKM’s I0T’s EE
Departments research project entitled, "Real Time Comparison of Total Harmonics
Distortion for Grid Connected and Solar/Inverter Based Induction Motor Using Power
Quality Analyser" under the institute research environment building activity.

Dear Dr. Vishal Moyal,

We are pleased to inform you that Sanjay Soya Private Limited, has sanctioned an amount of
Rs. 5,00,000/- as financial Assistance for the above mentioned research project, with a
duration of one year from the date of issue of this letter.

A fund utilization invoice/ punches orders of the project should be maintained in your
departmental library / laboratory. You are also required to explain utilization of funds to your
institute head.

In case you leave institution before completion of project, amount spent on the project will be
added to your dues. At the end of academic session, you have to submit your report along
with outcome copy.

Please note that your performance will be considered in any subsequent research support that
you submit to the Institute. Any books/software/journal to be purchased in the name of the
institution and after the completion of this project or if the faculty leaves the organizations it
needs to be submitted to the College/ Departmental Library. We will also take your research
performance into consideration at the time of your promotion/confirmation.

The equipment will be the property of SVKM’s 10T and will remain with the respective
department. A clearance needs to be sought from the Head of the Department after the
completion of the project. For purchase of any item under the project, proper process &
documentation should be followed as per institute policy.

We shall assess you on the project outcomes as described in your proposal.
Best Wishes,

Mr. Sanjay
(Authorised
Sanjay Soya Private Limited, Dhule
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Date: 12 /09 /2019
To,
The Director,

Sanjay Soya Private Limited,
E-131/1, M.1.D.C, Awdhan, Dhule 424006 (MH)

Subject: Application to seek Financial Assistance for the project proposal entitled "Real Time Comparison
of Total Harmonics Distortion for Grid Connected and Solar/Inverter Based Induction Motor Using
Power Quality Analyser.”, in Department of Electrical Engineering, SVKM’s Institute of Technology,
Dhule.

Dear Sir,

[ am writing to submit my application for the Financial Assistance in support of my proposed research
project titled "Real Time Comparison of Total Harmonics Distortion for Grid Connected and Solar/Inverter
Based Induction Motor Using Power Quality Analyser."

I have attached a detailed project proposal that outlines the project's objectives, methodology, timeline, and
budget. Additionally, my qualifications include Low power VLSI Embedded system design and Industrial
Electronics. I am confident in my ability to execute this project successfully and yield valuable insights.

Securing the Financial Assistance would significantly impact the advancement of knowledge in Electrical
Engineering and provide opportunities for Comparative Power quality analysis of the Induction Motor
Drive and Improved Performance of AC Drives. The grant funds will be utilized efficiently and effectively
in line with the proposed budget.

I have already explained this project to the principal of our institute and got his approval for the application
process. This project will significantly contribute useful knowledge for students and faculties. Thank you
for considering my application and am grateful for the opportunity to apply for this grant.

Sincerely,

Dr. Vishal Moyal
(Asst. Prof., Elect. Dept.)
(Vishal. Moyal @svkm.ac.in; Mob. +91 9425685966) V\M

Dr. ﬁwal Dr. N. unke

(Coordinator, EE Department) (Principal, SVKM’s I0T)
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Research Proposal

Academic Year: 2019-2020 Date:12.09.2019
Broad Subjéct Area ‘Electrical Engineering
Title of the proposed project Real-Time Comparison of Total Harmonics: Distortion
. ' For Grid Connected And Solar/Inverter Based Induction
Motor Using Power Quality Analyzer.
Faculty Name Dr. Vishal Moyal
(Principal Investigator) _
S TDesignation, Department Assistant  Professor, Department of Electrical
: ' Engineering.
‘Co-Investigator | Mr. Namra Joshi, Assistant Professor
.Contact Details: Vistal. Movyal@svkm ac.in; 9425685966
Namra.Joshi{@svkm.ac.in; 9179119207

¢ Theme/Domain/Area of research
’ o Power Quality Analysis-of Induction Motor.
e Brief description of the nature of the work proposed.

Thie main aim of this Proposed work is:to detetmirie one of the major power quality issues i.e. the
amount of Total Harmenic Distortion (THD) present in a three-phase (squirrel cage) induction

- motor. In this work, a simulation and case study for the effective éstimation of THIY is performed.
The case study is performed ‘with a power quality -analyzer. A three-phase induction motor is
operated without power electronic converters at different load levels and the correspending THD
values are measured and tabulated.

The International Electro<technical. Commission (IEC) standards define new total harmonic
distortion {THD) rates based on.the ¢oncept of frequency groupings. However, the rates defined-in
the IEC standards have shortcomings when m easuring signals such as those present in the outputs
of power systems with abundant inter harmonic content and the presence of components in the
supra-harmonic range. Therefore, in this proposed work, a.compatison is to be.made between the
different THD factors curfently defined, both-in' the literature and:the standards, to show which of
them is the most suitable for assessing harmonic and interharmonic contamination at the output of

~ inverters in conjunction with power quality analysis of induction' metor operation in Conventional
and Solar Powered Mode:

e Literature Review
“Estimation of Total Harmonic Distortion i Three Phase Induction Motor”

They are research in this paper, a detailed analysis of THD:present in three-phase induction motors
is estimated with the help of a power quality analyzer, and also a simulation work is carried out for
the estimation 6f THD in three phase induction motors. The allowable percentage harmonic voltage
is less-than 3.0. There are several mitigation strategies are available for reducing THDs. To. réduce
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THD, a broad variety of “devices and methods are used, including: line reactors and '1solat1:0'n
transformetrs; tuned harmonic filters;

“Power Quality Analysis of Phase Controlled Bidirectional and Unidir'ectionﬁl.AC'Vo‘lta’ge
Controllers-and Their Tmpact on Input Power System.”’

In second literature review it can be concluded that as we increase the firing anglé; the total
harmonic distortions-are increased, Hence, the smaller the firin g angle, the less would be THD and
the better would be performance of power system. Jt was observed that the nonlinearities and
distortions, generated by converter, directly affect the input system and disturb the performance of
input network. This is the reason; many industries give separate stipply to such converters.in order
to isolate other-loads from being disturbed.

“The Effects of Total Harmonics Distortion for Power Factor Correction at Non-Linear
Load”.

In this paper, the relationship between the fotal harmonics distortion (THD) and-‘rPowe_r Factor
Correction Methods (PFC) has been presented and it is dependent tipon voltage input and loads..
Thus, to ensure the power factor is corrected well, all the parameters from the power source to the
load must be considered in designing the PFC ¢ircuit. If the load containsmore reactive powerthan
the real power, the value of the voltage input needsto be increased and vice vérsa. This is because.
the value of power factor correction is proportional to the voltage.input. Nevertheless, the percent
of THD is-inversely proportional to the voltage

© Pr-ob'lem definition

Working of an [nduction motor of any-rotating machinery ranges — depending on thc situation from
aggravation to crisis. Major-problems are caused by the supply system whether:it :s conventional
ot not,

These problems include the following:

Improper Voltage.

Motoer has inadequate torque to drive the load.
Motor takes too long to start.

Overload or instantaneous trip.

Variable loading conditions.

Y VYV VY

o Objective of proposed research
» To standardize the performanee.of Induction Motor with no.power quality issues:
> To, assess feasibility of solar powered operation of Induction Motor in Industries.
» To.Compare and analyze the utility. of Induction Motor with Inverter base power supply.

o Proposed Methodology

The pr0_| ect is divided into three: major subtasks, The first subtask is the study-of power quality.
analyzer device. The second subtask involves an Induction motor connected to-grid. And the
third subtasks involve Induction motor connected to solar/inverter, And Observing the power
quality of induction motor.,
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_ Power Quality Analyzer Properties of Power Quality
(Power Quality Analyzer PQ3198 Hoiki) Analyzer
' 7, e

i.  Galvanic sepatated voltage and |
current inputs. )
iil.  Wide range power supply, 110-
230VAC.(+15/-20%) 50/60Hz..
iii..  LCID 1.9inch display:
iv.  LEDfor status indication..

Measurement Capabilities:
i, 3-Phaseand nieutral measurement,
i, Activé, reactive and apparent powet/energy:
iiil. .Angles between phases.
iv.  Voltage and current harmonics on all phasés (up to'40th) Period measurements.
Relevant Industrial Application
I. ‘Propoesed research is to be utilized for conventional power system operation of widely
used Induction Motot in process Industries.
ii. Minimization of harmonics produced in PV powered Induction motor.
iii. Utilization of PV -poWer.ed’.lhduction Motor drive'in conjunction with storage devices for
emergency operation to reduce maintenance cost and increase: the life of the electrical
equipment.

Innovative idea/Unique contribution possible
Power Quality Analysis of Conventional and PV powered Induction Motor Drive.
Expected cutcome
i. Comparative Power Quality Analysis of the Induction Motor Drive.

ii. 1mproved Performance of AC Drives.

‘Work plan

S.No:

Methodology\Proposed Work | Time' Schedule

01

Purchase of Power Quality Analyzer 1-2 month

02

Cireuit Arrangement of .Induction drive with Conventional 1 Week
Supply and Solar Panel of appropriate rating.

03

Comparative Power Quality Analysis of induction motor 1-2. weeks
performance with different loading conditioris.

Mail : IOTDhule@svkm.ac.in
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s Deliverables and Cost associated.

S.No | Componerit Cost '~ Deseription

| Associated _ |

i ‘Power Quality Analyzet ' woro. L For  measurement of machine

_ S : Rs: 450,000 | . Ul TR
T parameters’ like harmonics;. dips,
(Approx) g A _ .
o swells, peaks, transients-etc.

ii -Circuit Arrangement of Induction Detérmination: of characteristic

drive with Conventional Supply and behavior of conventional and PV
Solar Panel of appropriate rating: . powered Induction Motor drive:

iii

Development of a Comparative table | - Rs. 25,000/ Ipor Analysis purpose.
for analyzing the practicability of
Induction motor in various supply
system,

v

Presentation in reputed international | Rs. 25,000/ Travel and régistration .expenses
conferences for  ‘presenting . paper in

international conference.

Total | Rs. 5,00.000/- (Approx)

=2
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Shri Vile Parle Kelavani Mandal’s

Institute of Technology, Dhule.

Survey.No. 499, Plot No. 02, Behind Gurudwara, Mumbai - Agra Road,
Dist. Dhule, Maharashtra, 424001 Phone No.: (02562) 297801, 297601

Web: svkm-iot.ac.in Mail: IOTDhule@svkm.ac.in

UTILIZATION CERTIFICATE (UC)

Project Grant

Real Time (e Pesitin o) Total 100

1. Title of the Project hmvm & di Stetbinn 0 m"\*d@!“"i
‘ama Solay TrweRdes P henyit
4o usin Peoset. Quaty draly
2. Implementing Department(s) & Q *a‘ L 4
| Cledveal Gn Grginotling
3. Date of Start ¢ Q\l \ Ong'“B
4. Date of Completion : Q 0\ Qg.,l 2020
S. Name of the Principal Investigator C rb’{ \V) ]\Shq\ MGHC\\
6. Name of the Co-investigator(s) : MY, Neersg e 14
7. Sanction erder Ne. / Date ¢ R 5\0 5\90\5
8. Total amount Sanctioned for Expenditure: 5’ , 0 0, 000 ) -
9. Actual Expenditure incurred . 5,00,00°|~
10. Balance amount available (if any) D —
» Utilization of Grant: Sr. No. Component Cost Associated
1 Capital Equipment / Accessories [1 D2 il 24 /..... (
2 Training & Testing r5' 3 Y <3 )'__ C
3 Patent / Presentation/ Conferences @oool~|(
4 Traveling e 7 & 3 )(__ l,/
5 Miscellaneous 9 é <o } ! /
Total = .
ota S.p O! O o D/'___.




—— Shri Vile Parle Kelavani Mandal’s
= =

= — Institute of Technology, Dhule.

Survey.No. 499, Plot No. 02, Behind Gurudwara, Mumbai - Agra Road,
Dist. Dhule, Maharashtra, 424001 Phone No.: (02562) 297801, 297601

Web: svkm-iot.ac.in Mail: IOTDhule@svkm.ac.in

UTILIZATION CERTIFICATE
Certified that out of 2.2 ;00,000 , 7 grants-in-aid sanctioned under SVKM’s Institute of Technology’s
imstitute research environment building activity, dated 2S5 lS‘f’ ' 19..2.. 5; 00,00 .‘?l v has been utilised

for the purpose for which it was sanctioned and that the balance of ¥......77............ remaining unutitised
at the end of the project.

Certified that we have satisfied ourselves that the conditions on which the grants-in-aid was sanctioned have

been fulfilled. &( e
Name & Signature of PI(s) with Date: ¥« V) thal M sYq \

Name & Signature of HOD with Date: D\ \j thal Moyaq) \6&/

Name & Signature of Account officer with Date: C A Ak al Patud s %g vay

Name & Signature of Principal with Seal: Tyy, Ni\eS) Salun¥e &

Date: &5'{ MM.linO

IQAC Cell, SVKM’s Institute of Technology

UC has been accepted vide IQAC Cell, SVKM’s Institute of Technology’s institute research environment
building activity, dated QS\MM\,%M

Designation ....... 1 A 3. P ‘EQ%‘ .........................



To, Date: 12.3.2020
The Principal,

SVKM’s Institute of Technology,

Dhule, Maharashtra

Sub: Reimbursement of Expenses for Training Conducted on Power Quality Analyzer

Respected Sir,

With reference to the subject mentioned above, the Department of Electricel
Engineering organized a special training session for Faculties from 6.3.2020 to 09.03.2020.
Therefore, 1 request you to reimburse expenses for remuneration, Stay, and food charges of
the Resource Person from Techno Scientific Co. Ltd, Mumbai as per the policy of SVKM’s
IOT Dhule for the project titled, “Real Time Comparison of Total Harmonics Distortion for
Grid Connected and Solar/Inverter Based Induction Motor Using Power Quality Analyser”
dated 12/09/2019.

Details of Expenses:

Remuneration of Expert Trainers (12000)
Accommodation Expenditure ( 11,153 )
Food Expenditure (2 Trainers and Attendee = 10,300)

Total = INR 33453 /-

Thanking You

Yomﬁ;y

Dr. Vishal Moyal

Principal Investigator

HOD, Electrical Engineering,
SVKM’S Institute of Technology,
Dhule, Maharashtra

Qalr-

Approved /Hot Approifed
. Dr. Nilesh Salunke
Principal

SVKM’s [OT Dhule




Shri Vile Parle Kelavani Mandal's

Institute of Technology, Dhule

Survey No. 499, Plot No. 2, Behind Gurudwara, Mumbai-Agra Haighway, Dhule-424001 (MH)

Cash Payment Voucher

Voucher No. :- 2019-20/31 Date :- 28.03.2020

Name of Receipter : Dr. Vishal Moyal

Particulars Debit (Rs.) Credit (Rs.)
Project: Real Time Comparison of Total Harmonics Distortion for Grid
Connected and Solar/Inverter Based Induction Motor Using Power Quality 10,300
Analyser.

To Cash A/c 10,300

Narration :- Being cash paid against the team members food and refrishment.

Rupees Ten Thousand Three Hundred Only

Authorised By
Nrincipe|
SVKM’s Institute of Technolagy,Dhule

Riohos

Checked By




Shri Vile Parle Kelavani Mandal's
== Institute of Technology, Dhule

Survey No. 499, Plot No. 2, Behind Gurudwara, Mumbai-Agra Haighway, Dhule-424001 (MH)

Cash Payment Voucher

Voucher No. :- 2019-20/32 Date :- 28.03.2020

Name of Receipter : Dr. Vishal Moyal

Particulars Debit (Rs.) Credit (Rs.)
Project: Real Time Comparison of Total Harmonics Distortion for Grid
Connected and Solar/Inverter Based Induction Motor Using Power Quality 11,153
Analyser,

To Cash A/c 11,153

Narration :- Being cash paid against the accomodation of experts from industry.

Rupees Eleven Thousand One Hundred and Finty-three Only

L

;pared %

Au i By
SVKM's Institute of Tezhnolcgy,phul1

Checked By




Shri Vile Parle Kelavani Mandal's

Cash Payment Voucher

Institute of Technology, Dhule

Survey No. 499, Plot No. 2, Behind Gurudwara, Mumbai-Agra Haighway, Dhule-424001 (MH)

Voucher No. :- 2019-20/33

Date :- 28.03.2020

Name of Receipter : Dr. Vishal Moyal

Particulars Debit (Rs.) Credit (Rs.)
Project: Real Time Comparison of Total Harmonics Distortion for Grid
Connected and Solar/Inverter Based Induction Motor Using Power Quality 12,000
Analyser.

To Cash A/c 12,000

Narration :- Being cash paid against the training and testing of faculties.

Rupees Twelve Thousand Only

S& Joxror
Checked By

rero—
i

AutHwiiseip@ly
SVKM's Institute of Technolagy,Dhule




To, Date: 24.2.2020
The Principal,

SVKM’s Institute of Technology,

Dhule, Maharashtra

Sub: Reimbursement of Expenses for Field Visit required for Project titled, “Real Time
Comparison of Total Harmonics Distortion for Grid Connected and Solar/Inverter
Based Induction Motor Using Power Quality Analyser”

Respected Sir,

With reference to the subject mentioned above, Dr. Vishal Moyal and Mr.
Namra Joshi traveled to Nashik for the Project Work from 20.2.2020 to 21.02.2020.
Therefore, | request you to reimburse expenses for outdoor duty and travel allowance as per
the policy of SVKM’s IOT Dhule for the project titled, “Real Time Comparison of Total
Harmonics Distortion for Grid Connected and Solar/Inverter Based Induction Motor Using
Power Quality Analyser” dated 12/09/2019.

Details of Expenses:

Travel: Dhule to Nashik and Nashik to Dhule (160 x 2 x 17 = INR 5440 /-)
Toll Tax : 220 x 2 =INR 440
Stay: 1 Night & 2 Days stay in Hotel and Food (INR 2120 /-)

Total = INR 8000

Thanking You

Yours Sincerely

Dr. Vishal Moyal

Principal Investigator

HOD, Electrical Engineering,
SVKM'’S Institute of Technology,
Dhule, Maharashtra

QA
Approved fNot}mﬁ'aved

> Dr. Nilesh Salunke
Principal

SVKM’s [OT Dhule




Shri Vile Parle Kelavani Mandal's

= Institute of Technology, Dhule

x| Survey No. 499, Plot No. 2, Behind Gurudwara, Mumbai-Agra Haighway, Dhule-424001 (MH)

Cash Payment Voucher

Voucher No. :- 2019-20/34 Date :- 28.03.2020

Name of Receipter : Dr. Vishal Moyal

Particulars Debit (Rs.) Credit (Rs.)
Project: Real Time Comparison of Total Harmonics Distortion for Grid
Connected and Solar/Inverter Based Induction Motor Using Power Quality 8,000
Analyser.

To Cash A/c 8,000

Narration :- Being cash paid against the faculties field visit related to project.

Rupees Eight Thousand Only

o

Muithcipedd By
SVKM's Institute of Technolagy,Dhule

Checked By




To, Date: 24.12.2019
The Principal,

SVKM’s Institute of Technology,

Dhule, Maharashtra

Sub: Reimbursement of Expenses for Inspection and Training on Power Analyzer at
Techno Scientific Company, Wadala, Mumbai

Respected Sir,

With reference to the subject mentioned above, Dr. Vishal Moyal and Mr.
Namra Joshi traveled to Mumbai for the inspection and preliminary training of the Power
Quality Analyzer from 20.12.2019 to 23.12.2019. Therefore, 1 request you to reimburse
expenses for outdoor duty and travel allowance as per the policy of SVKM’s IOT Dhule for
the project titled, “Real Time Comparison of Total Harmonics Distortion for Grid Connected
and Solar/Inverter Based Induction Motor Using Power Quality Analyser” dated 12/09/2019.

Details of Expenses:

Travel: Dhule to Mumbai and Mumbai to Dhule (331 x 2 x 17 =1INR 11,254 /-)
Toll Tax : 635 x 2 =INR 1270
Stay: 3 Nights & 4 Days stay in Hotel and Food (INR 18000 + 3244 = 21,244 /-)

Total = INR 33768

Thanking You

Yours Sincerely

Dr. Vishal Moyal

Principal Investigator

HOD, Electrical Engineering,
SVKM’S Institute of Technology,
Dhule, Maharashtra

Qodehn,
Appr;)\;ed /Not Med

Dr. Nilesh Salunke
Principal

SVKM'’s 10T Dhule




Shri Vile Parle Kelavani Mandal's

Institute of Technology, Dhule

Survey No. 499, Plot No. 2, Behind Gurudwara, Mumbai-Agra Haighway, Dhule-424001 (MH)

Cash Payment Voucher

Voucher No. :- 2019-20/30 Date :- 27.03.2020

Name of Receipter : Dr. Vishal Moyal

Particulars Debit (Rs.) Credit (Rs.)
Project: Real Time Comparison of Total Harmonics Distortion for Grid
Connected and Solar/Inverter Based Induction Motor Using Power Quality 33,768
Analyser.

To Cash A/c 33,768

Narration :- Being cash paid against the Traveling.

Rupees Thirty-three Thousand Seven Hundred and Sixty-eight Only

Yoo

Checked By

Palel

Authgi y
SVKM's Institute of Technohgy,bhulm
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Shri Vile Parle Kelavani Mandal's

Institute of Technology, Dhule

Cash Payment Voucher

Survey No. 499, Plot No. 2, Behind Gurudwara, Mumbai-Agra Haighway, Dhule-424001 (MH)

Voucher No. :- 2019-20/29

Date :- 27.03.2020

Name of Receipter : Dr. Vishal Moyal

Particulars Debit (Rs.) Credit (Rs.)
Project: Real Time Comparison of Total Harmonics Distortion for Grid
Connected and Solar/Inverter Based Induction Motor Using Power Quality 22,650
Analyser.

To Cash A/c 22,650

Narration :- Being cash paid against the Stationary Purchase

Rupees Twenty-two Thousand Six Hundred and Fifty Only

Checked By
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AutPoinictsety

SVKM's Institute of Technolmy,Dhulﬂ




. # Shri Enterprises

E

Bl

Shri Enterprises
Agra Road Dhuig

24t Toy

SVKM's 10T Dhule

A 4 Pages Rim
Markers

" pig Box Files

Black Dall Pens
Blue Ball Pens

Writing Pad

Smaill Files
Printer Cartridge hp

[§7:11=0

P -Mumber:

Balance Due:

£1,398:.00
£20.00
%£180.00
Z20:060
Z20.00
%130.00

3130.00

Z2,408.00

Subtotal;
Tax.
Total:

Amotnt Paid:

Mar 24, 2020

2020/03/25

T0.00

%13,990.00
F200.00
£2,160.00
%160.00
£160.00
%1,300,00

%15,‘:-950.00_
%2,408.00

$22,328.00.
¥322.00
$22,650.00

22 650.00
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i Institute of Technology, Dhule <X

e eviocs T

sy Department of Electrical Engineering

Research Grant

Title of the Project: Real Time Comparison of Total
Harmonics Distortion

Shri Vile Parle Kelavani Mandal’s J/

For Grid Connected And Solar/Inverter Based Induction
Motor Using Power Quality Analyzer

Major Equipment: Power Quality Analyzer

Funding Agency: Sanjay Soya Private Limited, Dhule
Funding Amount: 500000/-

Principal Investigator (PI)
Dr. Vishal Moyal




