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CERTIFICATE

This is to certify that, there is a registered Alumni Association that contributes

significantly to the development of the institution through financial and/or other

support services during the years during the last five years under Criterion- V

(5.4.1) are as follows:

Objectives of Alumni Activities:

1.

2
3.
4

Providing Career Opportunities for existing students
Opportunities for Industry Academic Interaction
Creating Placement assistance

Cultural and Extracurricular guidance

Alumni Activities:

1.

Guest Lectures on Career Guidance in respective science streams, Social and
Cultural and National Issues etc.
Felicitation of accomplished Alumni

Donations by Alumni

Alumni Connect:

Alumni Meets (Formal and Informal)
WhatsApp and Telegram Groups (Institutional Level and Departmental
Levels)

Alumni Participation in Institutional Activities
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CRITERION-V

Student Support and Progression

YEAR-1
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There is a registered Alumni Association that contributes
significantly to the development of the institution through
financial and/or other support services during the yvears 2021-22
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Internal Quality Assurance Cell (IQAC)



DHARAMPETH M. P. DEO MEMORIAL SCIENCE COLLEGE, NAGPUR
54.1

There is a registered Alumni Association that contributes significantly to the
development of the institution through financial and/or other support services during
the years 2021-2022

LIST OF DOCUMENTS

1. Certificate of Registration (Dharampeth Science College Alumni Association)

- &
.’/,_-f__
Prof. Pitambar Humane Dr. Akhilesh Peshwe
IQAC Coordinator Principal
Principal

Dherampeth M.P. Deo Memorial
Science Oollege, Nagpur.



(wEar Atgofr HRfATH, 1ceo)
(reee ar HORITH 20)

Afeolt FATF ;. ATI/0000218/2023

wmmmﬁﬂ,mmmmmmmau

AAREE e Fids A

e aREE deur Afgoft Jfafaga, ke (@4 t¢so AT HAREA M) D qvadear Aol
FUATT HTell.

arfrg 20 April 2023 Jsi AT TR R

Certificate of Registration

(The Societies Registration Act, 1860)
(Act XXI of 1860)

Registration Number: Nagpur/0000218/2023

It is certified that, DHARAMPETH SCIENCE COLLEGE ALUMNI ASSOCIATION DHARAMPETH
M.P. DEO MEMORIAL SCIENCE COLLEGE NAGPUR has this day been duly registered under the

Societies Registration Act,1860(XXI of 1860)

Given under my hand this 20 Day of April 2023. "
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Q.C-\ U\ :
Assistant Registrar of Society,
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Nagpur
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YEAR-2
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There is a registered Alumni Association that contributes
significantly to the development of the institution through
financial and/or other support services during the years 2020-21

SSR: 2023 FOR NAAC FOURTH CYCLE

Internal Quality Assurance Cell (IQAC)



DHARAMPETH M. P. DEO MEMORIAL SCIENCE COLLEGE,

NAGPUR
5.4.1

There is a registered Alumni Association that contributes significantly to the
development of the institution through financial and/or other support services
during the years 2020-21

List of documents

Sr. No. Year Committee Name of the Activity
1 20202021 Al Annual Report
i Association
Prof. Pitambar Humane Dr. Akhilesh Peshwe
IQAC Coordinator Principal
CU uniiNATOR Principal
INTERNAL QUALITY ASSURANCE CELL Charampeth M.P. Deo Memoriis

DHARAMPETH, M. P. DEO MEMORIAL &
SCIENCE COLLEGE, NAGPUR

Science College, Nagpur.




DHARAMPETH M. P. DEO MEMORIAL SCIENCE COLLEGE,
NAGPUR

5.4.1

There is a registered Alumni Association that contributes significantly to
the development of the institution through financial and/or other support
services during the years 2020-21

ALUMNI COMMITTE REPORT

The college has an alumni association which is in the process of registration. It
aims at enhancing interaction between alumni and students on various issues.

Department wise and college level WhatsApp groups are in place.

Following are the links of WhatsApp groups:

1. https://t.me/+1]9UWHXEbS82NjQ1; College Group

2. https://chat.whatsapp.com/E7Q7kSHXvIOGsdkG7VrTD9: College Group

3. https://chat.whatsapp.com/FIcEcC8WyPylJkFSjh7ZkD: College Group

4. https://chat.whatsapp.com/FpkvQFmjeEt7XcFpjsXUic: Microbiology Department

Felicitation Programme of Covid Warriors

Due to COVID-19 pandemic, very few activities were conducted.An alumnus,
Dr.Krishna Khairnar, Senior Scientist and in charge of Environmental Virology
Cell ( EVC) CSIR-NEERI,Nagpur and his team members were felicitated for
their yeoman’s service in the time of Corona pandemic by the department of

Microbiology and Microbiologist Society of India, Maharashtra.

Newslink of felicitation of Dr.Krishna Khairnar
https://thelivenagpur.com/2021/01/3 1/microbiologist-society-india-vidarbha-chapter-and-

dharampeth-science-college-nagpur-felicitates-corono-warrior/

The college could not organise activities with alumni due to Covid restrictions.
However, few meetings with Principal and executive committee members were
undertaken for further planning and registration of the alumni committee. The

registration process of the alumni is initiated.



DHARAMPETH M. P. DEO MEMORIAL SCIENCE COLLEGE,
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NAAC ACCREDITED GRADE ‘A’ WITH CGPA 3.01 (Third Cycle)

CRITERION-V

Student Support and Progression

YEAR-3

2019-20
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There is a registered Alumni Association that contributes
significantly to the development of the institution through
financial and/or other support services during the years 2019-20

SSR: 2023 FOR NAAC FOURTH CYCLE

Internal Quality Assurance Cell (IQAC)



5.4.1

DHARAMPETH M. P. DEO MEMORIAL SCIENCE COLLEGE, NAGPUR

There is a registered Alumni Association that contributes significantly to the development of the institution

through financial and/or other support services during the years 2019-20

LIST OF DOCUMENTS ATTACHED

I. Donation assistance from Alumni: Donation of Grid connected Solar PV power plant under roof-top .Letter Dtd.: 02/08/2019

2. List of Activities

Sr. DeN:::fan‘ " Name of the Date of the Tobic Name of Resource Name of Teacher
No. C" : Activity Activity P Person / Collaboration In-Charge
ommittee
Dr. Vijay Chouthaiwale
Al i)OSD
Alumni Guest Lecture on ln(lcrrtle:?iglm)ll Event
1, . “Bharta Baheril 01-12-2019 Bharta Baheril Bharat Dr. P. W. Ambekar
Committee 5 management to Honble
Bharat - = s
Prime Minister Shri
. Narandra Modi Ji
A
Prof. Pitambar Humane
IQAC Coordinator Principal
Principal
- CO ORDINATOR
INTERNAL QUALITY ASSURANCE CELL Dharampeth M.P. Deo Memoriat

OHARAMPETH, M. P. DEO MEMQRIAL &
CIENCE COLLEGE, NAGPUR

Science College, Nagpur.




L, MAHARASHTRA ENERGY DEVELOPMENT AGENCY (MEDA)
Divisional Office, Nagpur
1™ Floor , Milk Scheme Society , G.P.O. Square, Civil Lines, Nagpur- 440 001
Email: domedanagpur ¢« mahaurja.com Website: www mahaurja com
Tel. No.:- 0712-2564256

REN/ SOLAR-DHARMPETH/54 /2019-20/ 649 Dtd. 02.08.2019

Work Orvder
To,
M/s. Green Life Solutions Pyt Lud.
Plot no.36, Atrey Layout,
Pratap Nagar,
Nagpur- 440022

Subject:- WORK ORDER FOR DESIGN, FABRICATION, SUPPLY, INSTALLATION,
TESTING AND COMMISIONING OF 20KW ON MAIN BUILDING, 1SKW ON
HOME SCIENCE BUILDING AND 40KW ON POLYTECHNIC BUILDING GRID-
CONNECTED SOLAR PV POWER PLANT UNDER ROOF-TOP NET
METERING WITH 05 YEARS OF COMPREHENSIVE OPERATION AND
MAINTENANCE INCLUDING PLANT CLEANING SYSTEM AND RMS
MONITORING SYSTEM ALONG WITH INSURANCE OF PROJECT FOR S
YEARS AT DHARAMPETH EDUCATION SOCIETY (DHARAMPETH
COLLEGE), NAGPUR.

Reference: - |. Tender No. - REN/ SOLAR-DHARMPETH/S4 /2019-20
2. Your offer Dated 02.08.2019
Dear Sir.

The MAHARASHTRA ENERGY DEVELOPMENT AGENCY (MEDA) is plcascd to place
work order for Design. Fabrication. Supply. Installaton. Testing And Commuissioning Of 20kw On
Main Building. 15kw On Home Science Building And 40kw On  Polytechnic Building Grid-
Connected Solar PV Power Plant Under Roof-Top Net Metering With 05 Years Of Comprehensive
Opcration And Maintenance Including plant Cleaning System and Rms Monitoring Sysiem Along
With Insurance Of Project For 5 Yecars At Dharampeth Education Socicty (Dharampeth College).
Nagpur.

Your order value 1s as follows:
Sr. No. Name & Address of Site Capacity Total Cost in Rs,

Il 20kw On Mubin
| | Building

(Gitid Conneeted)

13kw On Home

Rs. 3308250 /-

2 Dharampeth Education Society (Dharampeth Science Building
College). Nugpur (Girid Connected) |
] [0k On Poltedhne | |
- Building |

(Cird Connected)

=)
The cost is nclusive of all taxes, insurance of projeet [or 5 vears, octro. VAT, GST other dutics. cost of ewil construction. module mounting

struclires, Blectneal Winng works.Installation & commissioning with § years CMC ele



MAHARASHTRA ENERGY DEVELOPMENT AGENCY (MEDA), Nagpur

SCOPE OF WORK :-

Design. Fabrication, Supply. Installation. Testing And Commissioning Of 20kw On
Main Building. 15kw On  Home Scicnce Building And 40kw On  Polytechnic
Building Grid-Connccted Solar PV Power Plant Under Roof-Top Net Metering With
03 Years Of Comprechensive Operation And Maintenance Including plant Cleaning
System and Rms Monitoring System Along With Insurance Of Project For 5 % cars At
Dharampeth Education Society (Dharampeth College), Nagpur in the state of

Maharashtra on *Turnkey™ Contract Basis and as described in the Tender Document.

Free replacement of defcctive components of svstems  within - Comprehensive
Maintenance Contract period (CMC) of 5 vears after comnussioning for efficient

running of the Grid-connected Solar Photovoltaic Power Plants.

Successful Bidder(s) will be responsible to register these projects by operation and
management arrangements and rules. regulations and modalities as per MNRE and as
cstablished by MEDA and mutually agreed between MEDA and the contractor for

cffecuve implementation of the project.

The Works are to be carried out Dharampeth Education Soctety (Dharampeth

College). Nagpur in the State of Maharashtra.

You shall be required to complete the works within the stipulated time as specified in
the tender document. The bidder shall ensure that at site Solar Photovoltaic Power
Plants should be installed and commissioned within 30 Days from the date of receipt

ol work order.

Sclected bidder 1s bound 1o operate and maintain the syvsiem as per the rules and
rcgulations and modalities as prescribed by MNRE and MEDA for effective

functioning of the project.

Bids shall be complete and cover all Works described in the tender. However if any
item of works required lor completing the projects shall be deemed to be included in
bidder’s scope rrespective of whether it 1s spectfically mentioned or not in the tender

document.

You shall be responsible for providing 'NET-METERING' system [rom respective
DISCOM. Installation of Net-Metering 1s vour responsibility. for this you have to
submit the application with all necessary documents and fees to respective DISCOM
You shall provide scaled & tested energy meter at consumption side & generation
side of SPV Power Plant along with bidirectional meter. Bidder should obtain

statutory permissions from statutory bodies wherever required for exccution of works.



IMAHARASHTRA ENERGY DEVELOPMENT AGENCY (MEDA), Nagpur

e The “Technical Specification™ is to be strictly adhered while installation of the
project. Any deviation from the same if observed will lead to alicration as per norms

provided in “Technical Specification” or as per sile requirement,

*  Acquiring all permissions regarding installation and commissioning of solar system

will be responsibility of the bidder.

¢ The bidder must acknowledge that all the work of the project must be in the
observance of licensed electrical contractor. The responsibility of electrical works,
safety precautions and safety parameters of the project will be of licensed electrical

contractor and awarded bidder. which must as per standards specified.

o The bidder shall provide insurance coverage of Complete Project documents effective
from date of commissioning of the project for period of 035 years covering damage by
force majeure.

* Acquiring all permissions regarding installation and commissioning of solar roof top
system will be responsibility of the bidder.

e Provision for internet monitoring and download of data shall be also incorporated.
Software shall be provided for USB download and analysis of DC and AC parametric
data for the plant. The date shall be recorded in a common work sheet chronologically
date wise. The data file shall be MS Excel compatible. The data shall be represented

m both tabular and graphical form.

Danger plates:
The bidder shall provide Danger Notice Plate: at each project site of 200 mm X 150 mm made of
mild steel sheet, minimum 2 mm thick and vitrcous enameled white on both sides and with

inscription in signal red colour on front side as required. The inscription shall be in English and

local language.

Insurance:

e The Bidder shall be responsible and take an Insurance Policy for transit-cum-storage-cum-
erection for all the materials to cover all risks and liabilities for supply of materials on site
basis, storage of materials at site, erection, testing and commissioning. The bidder shall also
take appropriate insurance during O&M period. if required.

e The Bidder shall also take insurance for Third Party Liability covering loss of human life.
engineers and workmen and also covering the risks of damage to the third party / matenal /
equipment /properties during execution of the Contract. Before commencement of the work.
the Bidder will ensure that all its employees and representatives are covered by suitable

insurance against any damage, loss. injury or death arising out of the exccution of the work or




MAHARASHTRA ENERGY DEVELOPMENT AGENCY (MEDA), Nagpur

in carrving out the Contract. Liquidation, Death. Bankruptcy etc., shall be the responsibility of
bidder.

The bidder shall provide insurance coverage ex-factory until commissioning and acceptance
for replacement or repair of any part of the consignment due to damage or loss.

Complete Project Insurance policy documents effective from date of commissioning of the

project for period of 03 years covering damage by force majeure.

’

TERMS AND CONDITIONS :-

Price escalation or increase in cost for any reasons whatsoever will not be considered for the

said work during contract period.

The material used for the work shall be new & best quality available and work should be
carried out as per the specification given Annexure-1. The material used shall be as per IS /
IEC wherever applicable.

You shall be responsible for any accidents mechanical/electrical during execution

of the project.

You should provide appropriaie tools and equipments to the workers and ensure that those are
in proper working condition. The workmen use the appropriate tools and take precaution
“PLEASE NOTE THAT ANY ACCIDENT TO THE WORKMEN / PUBLIC / ANIMALS /
PROPERTY BOTH MOVABLE AND IMMOVABLE SHALL BE ENTIRE AND SOLE
RESPONSIBILITY OF YOU AND ANY PROCEEDING ARRISING OUT OF THE SAME
SHALL BE AT YOURS RISK AND COST. MAHARASHTRA ENERGY DEVELOPMENT
AGENCY (MEDA) OR ITS EMPLOYEES WILL NOT BE RESPONSIBLE FOR ANY
SUCH INCIDENT™.

You should provide necessary manufacture’s test certificates for materials being used for the
work. You should provide facilities and bear the cost for the same. Power curve of all the
panels erected by vou shall be provided to the MEDA.

It will be your responsibility to ensure the satisfactory performance of the systems.

Plcase note that for any discrepancy observed during the period of installation and
commissioning. conditions specified by MNRE / MEDA shall be final.

You shall comply with the provision of contract labour. (Regulation and Abolition) Act 1970.
minimum wages Act. 1948, payment of the wages Act. 1963 Workmen's Compensation Act.
1961. the contract labour (Regulation and Abolition) Act. 1979 and all other related Acts and
any modification thereof or any law relating there to and rules made there under from time to
lime.

MEDA shall not pay any interest on any amount due from MEDA.




MAHARASHTRA ENERGY DEVELOPMENT AGENCY (MEDA), Nagpur

In the event of any dispute during installation & commissioning of the systems, related 1o the
work and documents, decision of the Divisional General Manager. MEDA. Nagpur shall be
final.

It should be noted that Divisional General Manager, MEDA, Nagpur has right to terminate the
work order, if you failed to complete the work within given time.

MEDA at its discretion may visit your factory for testing / inspection of the material. which
will be utilized for work. The testing shall be carried out in manufacturer’s premiscs and / or
at appropriate testing laboratory or as per directions given by Divisional General Manager,
MEDA, Nagpur or his authorized representative. However. inspection of material at site will

be considered as final inspection.

Rest of the conditions remains unchanged as per Tender No REN/ SOLAR-DHARMPETH/54
/2019 20

INSPECTION :-

You shall inform Divisional General Manager, MEDA. Nagpur in writing when any portion of
the work is ready for inspection giving sufficient ume to cnable MEDA to appoint
representative to inspect the same without affecting the further progress of the work. The work
shall not be considered in accordance with the terms of the contract until the competent person
from MEDA certifies in writing to that effect.

Approval of materials or workmanship or approval of part of the work during the progress of
execution shall not bind the Divisional General Manager. MEDA, Nagpur or in any way afTect
him even to reject the work which is alleged to be completed and to suspend the issue of his
certificate of completion until such alternation and modifications or reconstruction have been

effected at your cost as shall enable him to certify that the work has been completed to his

satisfaction.

PAYMENT TERM:-

a. Release of 50% of total project cost:

It will be released after supply. installation & successful commissioning of the systems duly
certified by Bidder, Officer of Division officc MEDA. Nagpur & authorized person of

Beneficiary. along with following documents:

Joint Inspection Report duly signed by beneficiary. Bidder representative. MEDA official.
Submission of Complete Project Insurance policy documents effective from date of
commissioning of the project for period of 03 years covering damage by force majeure.

System Photograph accompanying MEDA official taken during joint inspection.
Warranty/Guaranty Certificate of materials used in project.

Serial Wise Test Reports of Pancl comprising I-V curve and detail parameters of cach pancl.

-



MAHARASHTRA ENERGY DEVELOPMENT AGENCY (MEDA), Nagpur

o Test Report of inverter and batteries (if applicable)

e Comprehensive Maintenance Contract (CMC) document as per clause mentioned in section 1V
“Technical Specification of SPV Solar Plant” for 5 years on the letter head of bidder.

e RFID Reader must be carried at the time of inspection. The report generated from RFID Tag
of cach pancl at the time of inspection is to be compulsorily submitted.

e Duly signed “Affidavit” for system guarantee as given in the tender.

MEDA ofTicial at their discretion can ask bidder to submh,(‘iocumem other than above

mentioned. failing to submit the required and above mentioned document. MEDA will have
the rights to hold the payment for 15% of total project.

b Relcasc of 30% of total project cost ( If not released from CFA Fund):

Two month successful performance report in prescribed format of day/date wise generated

automatically through Remote Real Time Monitoring System from commissioning.

¢ Release of 20% of total project cost:
It shall be released on submission of following documents and subjected to availability of fund
from State Govl.:
e  Submission of Performance Bank Guarantece of 13% of total project cost from any
Nationalized/Schedule Bank in favour of Maharashtra Encrgy Development Agency

valid for 5 vears

e Next three month successful performance report in prescribed format of day/date wise

generated automatically through Remote Real Time Monitoring System.

e Guarantced Generation: Before release of last 20% payment. a guaranteed generation

during this three months operation period will be verified

A guarantced automatic generation report in day/date wise format of minimum 4
units (KWh)/ kW/day calculates to monthly guaranteed generation as 4 units * 320 days *
20 KW = 15600 and 4 units * 320days * 15 KW = 19200, 4 units * 320 days * 40 KW =
51200 from SPV power project is expected for a period of 5 years. if the total generation
pertaining to this period (initial six months) observed to be less, than penalty of Rs. 6/unit
will be levied and the supplier/bidder will have to pay penalty amount in the form of D.D.

Payable to Maharashtra Encrgy Development Agency.

Aller completion of onc year period from the date of installation of the project. total
generated units will be counted and if thosc units arc found less. necessary penalty as
mentioned above will be levied. The penalty amount will be paid to the beneficiary in the
form of Demand Draft. However if the generated units are above than expected (minimum 4
units (KWH)) per KWP per day from SPV power plant in a year. then, in such case. the
penalty amount paid by the supplier/bidder w ill be refunded to the concerned by MEDA.

§)
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For rest of the years till expiry of CMC period is up to § years, necessary bank
guarantee submitted by the bidder will be considered to take care of active guaranteed
generation of the project which will be expected as 4 units (KWh)/ KW/ day. If generation in

these years found to be less. then penalty will be levied as Rs.6/ unit.

The provision of Wi-Fi/Internet for online monitoring system over the duration of 1

year will be responsibility of bidder.

e Deduction:-

The TDS at the source will be deducted as per the Govt. rule and regulations.

1. MEDA will issue ilcccssar_\' certificates of TDS deduction I

1,

*C" /"D’ form will not issued by MEDA.

Bidder should provide insurance against Labour and Material mandatorily,

a) Payment Terms for Comprehensive Maintenance Contract (CMC) :-

5 years CMC cost will be released against submission of Performance Bank Guarantee valid

for 5 years from the date of completion of project work. The submission of performance Bank

Guarantee is mandatory for successful bidder. For relcasing the 5 years CMC cost the bidder

has to submit following documents along with his claim.

a. Performance Bank Guarantee equivalent to 15% of the project cost from any
Nationalized/Scheduled Bank valid up to 5 years from date of completion of the project.

b. Latest report of systems functioning at Dharampeth education Society ( Dharampeth

College) Nagpur duly certified by authorized person of User Agency.

b) GUARANTEED GENERATION :-

A guaranteed generation of minimum 4 units * 320 days * 20 KW = 15600 and 4 units *
320days * 15 KW = 19200, 4 units * 320 days * 40 KW = 51200 unit/annum at Dharampcth
education Society ( Dharampeth College) Nagpur from SPV Power Plant during

Comprehensive Maintenance Contract period has to be ensured by you.

¢) PENALTY :-

If the systems are not installed and commissioned within the stipulated period as
mentioned in the work order the Bidder shall be required to pay penalty of 1/2% (half
percent) of work order amount per week, maximum up to 10% of the total cost of the
systems and the amount shall be recovered either from the amount due to the Bidder or

from Security Deposit.




d)

c)

MAHARASHTRA ENERGY DEVELOPMENT AGENCY (MEDA), Nagpur

If the systems are not stalled and commissioned within the stipulated period as mentioned in
the work order total security deposit will be forfeited and work order may be cancelled at any

stage of work.

If Successful bidder is not able to complete the project in due time the same shall be got done
through other contractor and the Successful bidder has to bear all the cost incurred against the

balance work lefl by him for the completion o}‘ project.

f) SECURITY DEPOSIT :-

)

h)

K)

The Bidder shall furnish Security Deposit at 3% of the total contract value ie 99248/- SD
must be submitted by demand draft of nationalized/scheduled bank in favour of Maharashtra

Energy Development Agency. Nagpur within 07 days from the date of work order.

Failure to comply with the terms of security deposit shall result into cancellation of work order

without any further reference to the Bidder and the EMD shall be forfeited.

The sccurity deposit shall be liable to be forfeited wholly or partly at the sole diserction of the
MEDA. if the Bidder cither fails to execute the work of above projects or fails to fulfill the

contractual obligations or fails to scttle in full his dues to the MEDA.

In case of prematurc termination of the contract. the security deposit will be forfeited and the
MEDA will be at liberty to recover the losses suffered by it & if additional cost is to be paid.

the same shall be recovered from the Bidder.

The MEDA is empowered to recover from the security deposit for any sum due and for any
other sum that may be fised by the MEDA as being the amount or loss or losses or damages
suffered by it duc to delay in performance and / or non-performance and / or partial
performance of any of the conditions of the contract and / or non-performance of guarantee

obligations.

The sccurity deposit shall be released to the Bidder only afier contract is completed to the

satisfaction of the MEDA,

m) BILLS TO BE ON PRINTED FORMS :-

You shall submit all bills in triplicate to the Divisional General Manager. MEDA. Nagpur as

per “Terms of Payment”™ mentioned in the work order.

n) PRICE VARIATION :-

Under any circumstances, for any reasons. escalation in the contract value will not be

considered by MEDA,
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0) JURISDICTION :-
e In case of any dispute, in the documentation and during implementation. commissioning.

completion and CMC period, all the matter will be resolved under Nagpur Jurisdiction only.

TECHNICAL SPECIFICATION
A Grid Tied Solar Rooftop or ground mounted Photo Voltaic (SPV) power plant consists of SPV

array. Module Mounting Structure. Power Conditioning Unit (PCU) consisting of Maximum Power

Point Tracker (MPPT), Inverter, and Controls & Protections, interconnect cables and switches. PV

Array is mounted on a suitable structure. Grid tied SPV fystem is without battery and should be

designed with necessary features to supplement the grid power during day time. Components and parts

used in the SPV power plants including the PV modules. metallic structures. cables. junction box.
switches., PCUs etc.. should conform to the BIS or IEC or international specifications, wherever such
specifications are available and applicable.

General System

1. The operating life of the plants shall be minimum 25 years.

2. The plant shall feed AC power to the Low Tension (LT) / High Tension (HT) distribution grid
power supply through adjacent substation.

3. The plants shall monitor solar generated cnergy using plant DC / AC energy meter/Bidircctional
energy meter independent of load energy monitoring. Remote monitoring facility must be made
available.

4. The plant shall consist of PV array. fixed PV array support structure. String/Array combiner
boxes. DC cabling. DC distribution box. Inverter. AC cabling. AC distribution box. plant AC
energy meter. load energy meter and data acquisition system.

5. The individual Solar PV array shall be installed on existing roof top of the building using fixed PV
array support structure or on the ground.

6. The individual string / array combiner boxes and DC cabling shall be installed on roof top of the
building.

The inverter shall be installed in the control room / open space provided in the building.

8. The DC and AC distribution boxes. DC and AC cabling. ecnergy meters and data acquisition
system shall be installed in the control room / open space provided in (or near) the building.

PV Array

The total solar PV array capacity should not be less than 20 kWp on Main Builing . 15KW on Home

Science & 40KWp on Polytechnic at Dharampeth Eucation Society Nagpur comprise of solar

polycrystalline modules with minimum capacity of 325Wp and above wattage. Module capacity less

than minimum 325Wp should not be supplied. The module tvpe must be qualified as per IEC 61215

latest edition for polycrystalline silicon or IEC 61646 for other latest technology. SPV module

conversion cfficiency should be equal to or greater than 16% under STC. Modules must qualify to [EC

9



MAHARASHTRA ENERGY DEVELOPMENT AGENCY (MEDA), Nagpur

61730 Part I and 11 for safety qualification testing. Certificate for module qualification from [EC or

equivalent should be uploaded. Self undertaking must be submitted from manufacturer/ supplier that

the modules being supplied are as per above.

§
2,

e

h

6.

9.

10.

13:

The PV modules used should be made in India,

The peak power rating of the Solar PV array under Standard Temperature Conditions (STC) shall
be equal to the peak power rating of the plant.

The PV array shall consist Jf‘ framed multi-crystalline.

Individual PV modules rating should be of minimum 325 Wp at STC.

The rated maximum power rating of PV modules should have positive tolerance in range of 0 to
+3%. And negative temperature co-clTicient of power for PV modules should be less than or equal
to 0.45% per degree C. The peak power point voltage and the peak-power point current of any
supplicd module and / or any module string (serics connected modules) shall not vary more than 3
(three) percent from the respective arithmetic means for all modules and/or for all module strings.
as the case may be.

A suitable number of Solar PV modules shall be connected in a series string. A suitable number of
series strings shall be connected in parallel to formulate a series parallel array.

The PV Array shall be designed to match the inverter input specifications.

The module shall be provided with junction box with provision of min. 3 Nos. of by-pass diodes
and external MC4 type or equivalent plug-in conncctors. The junction box should have hinged.
weatherproof lid with captive screws and cable ¢land entry points & should be [P 65 rated.

The front surface of the module shall consist of impact resistant, low iron and high transmission
toughened glass.

The module frame shall be made of corrosion resistant material clectrically compatible with

structural material used for mounting the modules.

_Each PV module manufactured in India must have RF identification tag (RFID) compatible with

MNRE requirements. (Traceability requirement)

DC negative conductor shall be bonded to the ground via Ground Fault Detector Interrupter

(GFDI). The grounding point shall be as close as possible to the PV Array.

The module shall be provided with a junction box with either provision of external screw terminal
connection or sealed type and with arrangement for provision of by-pass diode. The box shall have
hinged. weather proof lid with captive screws and cable gland entry points or may be of scaled

tvpe and IP63 rated.

_Necessary 1-V curves at 250C. 450C. 600C and at NOC are required to be furnished. Offers to

provide PV module warranty of 25 vears with not more than 20% degradation 1n

performance/output over 25 years.

The PV module must have 10 years free replacement guarantee against material defect or

crafismanship.

16. Name of the manufacturer of PV module; name and manufacturer of the solar cell; month and year

Y
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of manufacture: 1-V curve. wattage. Im. Vim. FF for the module: unique serial no & model no: date

& vear of obtaining IEC PV module qualification certificate arc required 1o be furnished.

Warranties:

Material Warranty:

i. Material Warranty is defined as: The manufacturer should warrant the Solar Module(s) to be free
from the defects and/or failures specified below for a period not less than five (05) years from the
date of sale to the original customer ("Customer")

it. Defects and/or failures due to manufacturing

1ii.  Defects and/or failures due to qual}l}' of materials

iv. Non conformity to specifications due to faulty manufacturing and/or inspection processes. I the
solar Module(s) fails to conform to this warranty. the manufacturer will repair or replace the solar

module(s). at the Owners sole option

Performance Warranty:
The predicted clectrical degradation of power generated not exceeding 20% of the minimum rated
power over the 25 year period and not more than 10% afler ten vears period of the full rated
original output.
Inverter
The PCU required shall be of 20 kVA on Main Builing . I5KVA on Home Science & 40KVA on
Polytechnic at Dharampeth Education Socicty in Nagpur. to convey DC power produced by SPV
modules into AC power and adjust the voltage & frequency levels to meet the local grid conditions
Common Technical Specification
Control Type: Voltage source, microprocessor assisted. output regulation.
Output voltage: 3 phase. 415 V AC (+12.5%. -20% V AC)
Frequency: 50 Hz (+3 Hz, -3 Hz)
Continuous rating; 20KVA for Main Building. 15KVA For Home Science & 40KVA For
Polytechnic Building with net metering/ofl Import/Export meters
Normal Power: 20KVA, 15KVA & 40 KVA for Main Building , Home Science &
POLYTECHNIC Building
Total Harmonic Distortion: less than 3%
Operating temperature Range: 0 to 55 deg C
Humidity: 95 % Non-condensing
Housing cabinet: PCU to be housed in suitable switch cabinet. IP-20(Minimum) for indoor IP-
65(Minimum) for outdoor
PCU efTiciency: 98% and above at full load.
PF:>09

Other important Features/Protections of PCU:

1. Mains (Grid) over-under voltage and frequency protection.
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Over load capacity (for 10 sec) should be 200% of continuous rating.

The PCU shall be self commuted and shall utilize a circuit topology and components suitable for
meeting the specifications listed above at high conversion cfficiency and with high reliability.

The PCU shall be provided with MPPT (Maximum Power Point Tracing) features. so that
maximum possible power can be obtained from the PV module.

The PCU shall be self commuted and shall utilize a circuit topology/ DSP technology to meet the
spcctlﬁ’calions listed above at high conversion efficiency and with high reliability. The PCU shall
by Hybrid One and shall give the preference to feed the Loads from Solar Energy being produced
and shall draw the additional power from mains to meet the load requirements in the case load is
more than solar energy being produced. Conversely it should feed the solar power to the Grid if
the load is less than the solar energy generated.

Full proof protection against grid islanding which ensures that the PV power and the grid power
get disconnected immediately in the event of grid failure.

The power conditioning units / inverters should comply with applicable 1EC/ equivalent BIS
standard for efficiency measurcments and environmental tests as per standard codes IEC 61683/1S
61683 and 1EC 60068- 2(1.2.14.30) /Equivalent BIS Std.

The charge controller (if any) / MPPT units environmental testing should qualify IEC 60068-2(1,
2. 14. 30)/Equivalent BIS std. The junction boxes/ enclosures should be IP 65(for outdoor)/ IP 54
(indoor) and as per IEC 529 specifications.

The PCU / inverters should be tested from the MNRE approved test centres / NABL / BIS / [EC
accredited testing- calibration laboratories. In case of imported power conditioning units. these
should be approved by international test houscs.

The PCU shall be capable of operating in parallel with the grid utility service and shall be capable

of interrupting line-to-line fault currents and line-to-ground fault currents.

" The PCU shall be able to withstand an unbalanced output load to the extent of 50%.
12.

The PCU shall go to the shut doww/standby mode with its contacts open under the following

conditions before attempting and automatic restart after an appropriate time delay in insufficient

solar power output.

(a) Utility-Grid Over or Under Voltage
The PCU shall restart after an over or under voltage shutdown when the utility gnd voltage
has returned to within limits for a minimum of two minutes.

(b) Utility-Grid Over or Under Frequency
The PCU shall restart afier an over or under frequency shutdown when the utility grid voltage
has returned to the within limits for minimum of two minutes. The permissibie level of
under/over voltage and under/over grid [requency is to be specified by the tenderer.

(¢) The PCU shall not produce Electromagnetic interference (EMI) which may cause
malfunctioning of clectronic and clectrical instruments including communication equipment.

which are located within the facility in which the PCU 1s housed.

12
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Communication Modbus protocol w.ih LAN / WAN options along with remote access facility and

SCADA package with latest monitoring systems.

. The inverter with MPPT shall be used with the power plant.

. The sine wave output of the inverter shall be suitable for connecting 1o 415V. 3 phase AC LT

voltage grid.

. The inverter shall incorporate transformer isolated output (transformer-less inverters shall be used

with suitable external transformers). grid islanding protection disconnection of grid & PV power
in case of failure of Grid supply suitable DC / AC fuses / circuit breakers and voltage surge
protection. Fuses used in the DC circuit shall be DC rated.

The inverter !hall have internal protection against any sustained faults and/or lightening in DC and

mains AC grid circuits.

. The peak inverter efficiency inclusive of built-in isolation transformer shall exceed 94%. (Typical

commercial inverter efficiency normally more than 97%, and transformer cfTiciency is normally
more than 97%)

The kVA ratings of inverter should be chosen as per the PV system wattage.

The output power factor should be of suitable range to supply or sink reactive power.

Inverter shall provide panel for display of PV array DC voltage. current and power. AC output
voltage and current (All 3 phases and lines), AC power (Active. Reactive and Apparent). Power
Factor and AC energy (All 3 phases and cumulative) and frequency. Remote monitoring of

inverter parameters should also be available.

. The inverter shall include adequate internal cooling arrangements (exhaust fan and ducting) for

operation in a non-AC environment.

Factory Testing:

The PCU shall be tested to demonstrate operation of its control system and the ability to be
automatically synchronized and connected in parallel with a utility service. prior to its shipment.
Operation of all controls, protective and instrumentation circuits shall be demonstrated by direct
test if feasible or by simulation operation conditions for all parameters that cannot be directly
tested.

Special attention shall be given to demonstration of utility service interface protection circuits and
functions. including calibration and functional trip tests of faults and isolation protection
equipment,

Operation of start up, disconnect and shutdown controls shall also be tested and demonstrate.
Stable operation of the PCU and response to control signals shall also be tested and demonstrated.
Factory testing shall not only be linited to measurement of phasc currents. efficicncies. harmonic
content and power factor. but shall also include all other necessary tests/simulation required and
requested by the Purchasers Engincers. Tests may be performed at 25%. 30%. 75% & 100% of the

rated nominal power.

13
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6. A Factory Test Report (FTR) shall be supplied with the umt after all tests. The FTR shall include

detailed description of all parameters tested qualificd and warranted.
PROTECTIONS:

LIGHTNING PROTECTION

The SPV power plants shall be provided with lightning & over voltage protection. The main aim in
this protection shall be to reduce the over voltage to a tolerable value before it reaches the PV or other
sub system components. The source of over voltage can be lightning. atmosphere disturbances ctc the
entire space occupying the SPV array shall be sui;ably protected against Lightning by deploying
required number of Lightning Arrestors. Lightning protection should be provided as per NFC 17-
1022011 standard. The protection against induced high-voltages shall be provided by the use of metal
oxide varistors (MOVs) and suitable earthing such that induced transients find an alternate route to

carth,
SURGE PROTECTION

Internal surge protection shall consist of three MOV type surge-arrestors connected from +ve and —ve

terminals to carth (via Y arrangement)
Earthing

|. PV array. DC cquipment. Inverter. AC equipment and distribution wiring shall be carthed as per
1S: 3043 - [987.

2. Equipment grounding (Earthing) shall connect all non-current carrying metal receptacles.
clectrical boxes. appliance frames. chassis and PV panel mounting structures in one long run. The
grounding wire should not be switched. fused or interrupted.

3. The complete carthing system shall be electrically connected to provide return to earth from all
cquipment independent of mechanical connection.

4. The cquipment grounding wire shall be connected to PV power plant.

5. A scparate grounding clectrode shall be installed using carth pit per power plant. Test point shall
be provided for cach pit.

6. An carth bus and a test point shall be provided inside cach control room.

7. Earthing system design should be as per the standard practices.

CABLES & WIRES
Cabling in the yard and control room: Cabling in the yard shall be carried out as per IE Rules. All
other cabling above ground should be suitably mounted on cable trays with proper covers.

e Wires: Only FRLS copper wires of appropriate size and of reputed make shall have to be used.

« Cables Ends: All connections are to be made through suitable cable/lug/terminals: crimped

properly & with use of Cable Glands.

14]
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Cable Marking: All cable/wires are to be marked in proper manner by good quality ferule or by
other means so that the cable can be casily identified. Any change in cabling schedule/sizes if
desired by the bidder/supplier be got approved after citing appropriate rcasons. All cable
schedules/layout drawings have to be got approved from “he purchaser prior to installation. All

cable tests and measurement methods should confirm to IEC 60189,

Electrical Safety. Earthing Protection

Electrical Safety

"
”~

Internal Faults: In built protection for internal faults including excess temperature. commutation
failure and overload and cooling fan failure (i fitted) is obligatory.

Over Voltage Protection: Over Voltage Protection against atmospheric lightning discharge to the
PV array is required. Protection is to be provided against voltage fluctuations and internal faults in
the power conditioner. operational ¢rrors and switching transients.

Earth fault supervision: An integrated earth fault device shall have to be provided to detect
eventual earth fault on DC side and shall send message to the supervisory system.

Cabling practice: Cable connections must be made using PVC Cu cables. as per BIS standards. All
cable connections must be made using suitable terminations for effective contact. The PVC Cu
cables must be run in GL trays with covers for protection.

Fast acting semiconductor type current limiting fuscs at the main bus bar 1o protect from the gnd
short circuit contribution.

The PCU shall include an easily accessible emergency OFF button located at an appropriate
position on the unit.

The PCU shall include ground lugs for equipment and PV array grounding

All exposed surfaces of ferrous parts shall be thoroughly cleaned. primed. and painted or
otherwise suitably protected to survive a nominal 30 years design life of the unit.

The PCU enclosure shall be weatherproof and capable of surviving climatic changes and should
keep the PCU intact under all conditions in the room where it will be housed. The INVERTER
shall be located indoor and should be cither wall / pad mounted. Moisture condensation and entry
of rodents and insccts shall be prevented in the PCU enclosure.

Components and circuit boards mounted inside the enclosures shall be clearly identified with
appropriate permanent designations. which shall also serve to identify the items on the supplied
drawings.

All doors, covers. panels and cable exits shall be gasket or otherwise designed to limit the entry of
dust and moisture. All doors shall be equipped with locks. All openings shall be provided with
grills or screens with openings no larger than 0,95 cm. (about 3x8 inch).

In the design and fabrication of the PCU the site temperature (3° to 35°C). incident sunlight and

the cffect of ambient temperaturc on component life shall be considered carcfully. Similar
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consideration shall be given to the heat sinking and thermal for blocking diodes and simular

components.

EARTHING PROTECTION

Each array structure of the PV yard should be grounded properly. In addition the lighting
arrester/masts should also be provided inside the array field. Provision should be kept be provided
inside the array ficld. Provision should be kept for shorting and grounding of the PV array at the time
of maintenance work. All mctal casing/shielding of the plant should be thoroughly grounded in
accordance with Indian electricity Act. /IE Rules. Earth resistance should be tested in presence of the
representative of NRHM alier carthing by calibrated earth tester. PCU ACDB & DCDB should be

carthed properly.

Danger boards should be provided as and where necessary as per IE Act/IE rules as amended up to
date. Three signage shall be provided one cach at battery —cum- control room, solar array area and

main entry from administrative block
Balance of Systems (BoS)

1. String / Array combiner boxes shall incorporate DC string circuit breakers. DC array disconnect
switch, lightning and over voltage protectors. any other protection equipment. screw type terminal
strips and strain-rehiel cable glands

2. All DC and AC cables shall be terminated using switable crimped cable lugs/sockets and screw
type terminal strips. No soldered cable terminaiion shall be accepted.

3. Only terminal cable joints shall be accepted. No cable joint to join two cable ends shall be
accepted.

4. Suitable Ground Fault Detector Interrupter (GFDI) shall be incorporated either with the inverter or
with the array combiner box.

5. String/Array combiner boxes shall be secured onto walls or metal structures crected separately on
the terrace.

6. Conduits / conccaled cable trays shall be provided for all DC cabling on the Roof top. Conduits /
concealed cable trays shall be adequately secured onto the roof top / wall.

7. The AC cable type shall be PVC / XLPE insulated, suitably armoured. 1100V grade multi-
stranded copper conductor. Appropriate colour coding shall be used.

8 For the DC cabling. XLPE or. XLPO insulated and sheathed. UV-stabilized single core multi-
stranded flexible copper cables shall be used. Multi-core cables shall not be used.

9. The DC and AC cables of adequate electrical voltage and current ratings shall be also rated for “in
conduit wet and outdoor use’.

10. The total DC cable losses shall be maximum of 2% of the plant rated DC capacity over the
specified ambient temperature range.

1. The DC and AC cablc size shall be sclected to maintain losses within specified limits over the

cntire lengths of the cables.
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DC cables from array combiner box on the reoftop to DC distribution box in the control room and
DC/ AC cabling between inverter and distribution boxes shall be laid inside cable duct where
available or secured with conduits/concealed cable trays where duct is not available.

The DC and AC distribution boxes shall be wall mounted inside control roonvopen space.

DC distribution box shall incorporate DC disconnect switch. lightening surge protectors. any other
protection equipment, screw type terminal strips and strain-relief cable glands.

AC distribution box shall incorporate AC circuit breaker, surge voltage protectors. any other
protection equipment, plant energy meter, screw type terminal strips and strain-relief cable glands.
The total AC cable losses shall be maximum of 1% of the plant AC output over the specified
ambient temperature range.

All cable conduits shall be GI/HDPE tvpe.

All cable trays shall be powder coated steel or GI or equivalent.

Civil

k

6.

10.

For structural purpose. the panels plus support system that works as a distortion-free integral
structural unit.

The panel assembly should at most 5m x Sm in plan arca. The max height of panel above roof
surface does not exceed 1.2 m.

The vertical projection area of the longer side of the panels does not exceed W/100 in sq m where
W is the gross load of the pancl assembly in kg (weight of panels. connections. frames. bracings,
pedestals, wiring, circuitry etc.).

PV array shall be installed in the space free from any obstruction and / or shadow.

Drainage and roof treatment should not affect=d by the installation.

PV array shall be installed utilizing maximum space to minimize cffects of shadows duc to
adjacent PV panel rows. The gross weight of the panel assembly should at most 435 kg/sq m (W
divided by the plan area).

Adequate spacing shall be provided between two panel frames and rows of panels to facilitate
personnel protection case of installation. replacement. cleaning of panels and eclectrical
maintenance. There is at least Im clear spacing all around the pancl assembly (panel edge to
panel edge between assemblies, and panel edge to parapet wall / room on sides).

The maximum column spacing should be 8.5 m c/c or less. The pedestal is placed directly on the
roof, over existing roof treatment, without making any structural connection to the roof surface.
The panel assembly should have at lcast 4 pedestal supports. The minimum spacing between
pedestals is 2.0 m ¢/c in any direction. Each pedestal is made of cement concrete. Each pedestal
can transmit at most 200 kg load on roof. The plan dimension of pedestal does not exceed
450mm x 450 mm. and height does not exceed 300mm.

Ample clearance shall be provided in the layout of the inverter and DC / AC distribution boxes

for adequate cooling and case of maintenance.
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The Supplicr will supply and install required size of Water Tank. pump, pipe ctc. for cleaning the
PV modules

The supplicr shall specify installation details of the PV Pancl assembly with appropriate diagrams
and drawings. Such details shall include. but not limited to. the following:

a) Determination of true south at the site:

b) Array tilt angle to the horizontal. with permitted tolerance:

¢) Details with drawings for fixing the modules:

d) Details with drawings of fixing the junction/terminal boxes:

¢) Interconnection details inside the junction/terminal boxes:

f) Structure installation details and drawings:

g) Electrical grounding (carthing).

h) Inter-panel / Inter-row distances with allowed tolerances: and

i) Safety precautions to be taken.

The array structure shall support SPV modules at a given orientation and absorb and transfer the
mechanical loads to the roof top columns properly. All nuts and bolts shall be of very good quality
stainless steel The panel support and pancl-to-support connection both must be designed by
vendor to withstand adequately high wind forces. Civil Works permission does not guarantee

safety against flying/falling panels in the event of a storm or any other accident.

Mechanical

6.

9

10.

PV pancl assembly may consist of different number of modules w ith maximum of 10 PV modules.
Each panel assembly shall incorporated one bird repellent spike at a level higher than the panel
upper edge. The location of the spike should be selected for minimum shadow effect.

Support structure of panel assembly shall be fabricated using corrosion resistant GI or anodized
aluminium or equivalent metal sections.

Array support structure welded joints and fasteners shall be adequately treated to resist corrosion.
The support structure shall be free from corrosion when installed.

PV modules shall be sccured to support structure using screw fasteners and/or metal clamps.
Screw fasters shall use existing mounting holes provided by module manufacturer. No additional
holes shall be drilled on module frames. Module fasteners / clamps shall be adequately treated to
resist corrosion.

The support structure shall withstand wind loading of up to 150 km/hr.

Adequate spacing shall be provided between any two modules secured on panel assembly for
improved wind resistance,

The structure shall be designed to withstand operating environmental conditions for a period of
minimum 23 years.

I is required to design the grid structure (on which PV module will be installed) in such a way that

all loads arc transferred to the existing columns of the buildings. Such grid design should be
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presented to MEDA. which will be certified by structural engineers.
I'l. The panel assembly structure should be installed in a manner to leave sufficient space for repair
and maintenance aspects of the roof tops. particularly for lecakages.

12. Installation of panel assembly should not tamper with the water proofing of roofs.

ARRAY STRUCTURE

a) Hot dip galvanized (minimum of 100 Microns) MS mounting structures may be used for
mounting the modules / panels / arrays. Each structure should have angle of inclination as per the
site conditions to take maximum insolation. However to accommodate more capacity the angle
inclination may be reduced until the plant meets the specified performance ratio requirements.

b) The Mounting structure shall be so designed to withstand the speed for the wind zone of the
location where a PV system is proposed to be installed Suitable fastening arrangement such as
grouting and calming should be provided to secure the installation against the specific wind speed.

¢) The mounting structure steel shall be as per latest 1S 2062: 1992 and galvanization of the
mounting structure shall be in compliance of latest IS 4739.

d) Structural material shall be corrosion resistant and electrolytically compatible with the materials
used in the module frame. its fasteners, nuts and bolts. Aluminium structurcs also can be used
which can withstand the wind speed of respective wind zone. Necessary protection towards rusting
need to be provided either by coating or anodization.

¢) The fasteners used should be made up of stainless steel. The structures shall be designed to allow
casy replacement of any module. The array structure shall be so designed that it will occupy
minimum space without sacrificing the output from the SPV pancls

f) The bidder need to supply suitable structures based on the quality of roof and considering the load

baring capacity of the roof / civil structures of the proposed building.
Electrical:

1. LT distribution grid specifications 415V +/- 5%, 50Hz and frequency variation as per [E rules.

2. The output of the inverter shall be transformer isolated and shall be fed into 415V, 3 phase AC LT
grid supplied via LT Air circuit Breaker.

3. The inverter output shall be connected to LT line prior to the LT/DG changeover switch, The
mandatory islanding protection provided by inverter shall isolate the Solar PV power plant.

4. The time of day (TOD) 3 phase. digital AC load energy meter shall be installed in the Main
Distribution Box to monitor energy drawn by building load and in the AC distribution box to
monitor energy generated by Solar PV power plant.

5. The load energy meter operation shall be completely independent of the plant AC encrgy meler.

6. The energy meters shall be provided with communication interface and necessary data cables for

remote monitoring.
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Data Acquisttion System

Data Acquisition System shall be provided for both Grid connected solar PV plants.

Computerized DC String / Array monitoring and AC output monitoring shall be provided as part
of the inverter and/or string/array combiner box or scparately.

String and array DC Voltage. Current and Power. Inverter AC output voltage and current (All 3
phases and lines). AC power (Active. Reactive and Apparent). Power Factor and AC encrgy (All 3
phascs and cumulative) and freq iency shall be monitored.

The time interval between two sets of data shall not be more than 3 minutes. (A minimum of 20
samples of data shall be recorded per hour)

Data Acquisition System shall have real time clock. internal reliable battery backup and data
storage capacity to record data round the clock for a period of minimum one year.

Computerized AC energy monitoring shall be in addition to the digital AC energy meter.

The date shall be recorded in a common work sheet chronologically date wise. The data file shall
be MS Excel compatible. The data shall be represented in both tabular and graphical form.

All instantancous data shall be shown on the computer screen.

Software shall be provided for USB download and analysis of DC and AC parametric data for the

plant.

" Provision for internct monitoring and download of data shall be also incorporated.

Software for centralized internet monitoring system shall be also provided for download and

analysis of cumulative data of the plant and the data of the solar radiation and environment

monitoring system.

A data logging system (Hardware and Software) for plant control and monitoring shall be

provided.

_ Remote Supervisory Control and data acquisition through SCADA or cquivalent software at the

purchasers location with latest software/hardware configuration and service connectivity for online
/ real time data monitoring/control complete to be supplied and operation and maintenance/control

to be ensured by the supplier.

" Disconnection and Islanding: Disconnection of the PV plant in the event of loss of the main grid

supply is o be achieved by in built protection within the power conditioner; this may be achieved

through rate of change of current. phase angle. unbalanced voltage or reactive load variants.

. Operation outside the limits of power quality as described in the technical data sheet should cause

the power conditioner to disconnect the grid. Additional parameters requiring automatic
disconnection are - Neutral voltage displacement Over current Earth fault and reverse power in
case of the above. cases. tripping time should be less than (15 seconds Response time in case of
grid failure due to switch off or failure based shut down should be well within seconds. In case of
use of two PCUs capacity suitable equipment for synchronizing the AC output of both the PCUs
to the ACDB/Grid should be provided.

Automatic reconnection after the grid failure should restore.
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16, PCU shall have the facility to reconnect the PCU automatically to the grid. following restoration
of grid, subsequent to grid failure condition. And also the facility to connect the system with load

at grid failure condition for essential power supply.
Operating Environment

1. Temperature: 5 to 535 Deg. C.

2. Relative Humidity : 100% @ 40 Deg. C

3. Precipitation : 2.46 mum per day (Annual average)
4. Clearness Index : 0.62 (Annual average)

5. Wind Speed: up to 150 kn/hr. I

6. Corrosion : high

7. Dust : moderate to high

8. Bird Interference : high

9. Bird Droppings : frequent and large

10, Trees: large and in abundance.

Plant cleaning system

Plant cleaning system needs to be provided for casy cleaning of solar panels. complete with supply.
transportation, insurance. installation and commissioning along with 10 yrs comprchensive
maintenance at site.

This also includes

Providing adequate water storage facility for min 2 cleaning cycles at site. Laying of pipe line of
adequate size and capacity from the point of supply of water to the location of storage is also to be
arranged by bidder.

Providing pressure pump — 2 no. one for use and 2nd stand by, complete with nccessary electrical
controls and allied wiring and installation.

Providing pipe line of adequate size and length along the structure and cleaning mechanism.

Any allied work related 1o mechanical. civil, electrical. plumbing job [or successful functioning of the
plant cleaning system as per the specific requirements of the manufacturer.

CONNECTIVITY

The maximum capacity for interconnection with the grid at a specific voltage level shall be as
specified in the Distribution Code/Supply Code of the State and amended [rom time to time.
Following criteria have been suggested for sclection of voltage level in the distribution system for

Ready reference of the solar supplicrs.

Plant Capacity Connecting voltage
20 KW at Main Building . I15KW at Home Science & 230V/ 440V
40KW at Polytechnic . Dharampeth Education Socicty in
Nagpur
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Utilities may have voltage levels other than above: DISCOMS may be consulted belore Finalization of

the voltage level and specification is made accordingly.
Testing. Certification and Approval Schedule

All components. sub-asscmblics and system test parameters shall be verified on site to ensure they

meet the specifications.
Plant Power Performance Ratio Testing

The successful bidder shall be required to meet minimum guarantced generation with Performance
Ratio (PR) at the time of commissioning and related Capacity Utilization Factor (CUF) as per the GHI
levels of the location during the O&M period. PR should be shown minimum of 75% at the time of
inspection for initial commissioning acceptance to qualify for release of applicable incentive.
Minimum CUF of 15% should be maintained for a period of 5 years. Correction shall be applied based

on available solar radiation.
Plant Energy Performance Ratio Testing

The overall energy performance ratio of the system shall exceed 73%. (Sum total of the system energy
losses shall not exceed 23%). For global solar insolation in the Planc of Array (PoA) of 5 kWl m2 (5
Peak Sun Hours) for the day. 20 kWp .ISKWP & 40KWP PV power plant AC energy output shall be
minimum of 75 kWh. 56.25 KWH and IS0KWH (20 kW x 0.75 x 5 hrs. 15KWx0.75x5Hrs and
JOKWx0,.75x5Hrs) for the day at Dharampeth Education Society Nagpur

Operation and Mamtenance (O&M)

I. Cleaning of solar PV modules with soft water. wet and dry mops © Weekly

2. DC String / Array and AC Inverter monitoring: Continuous and computerized.

3. AC Energy monitoring: Continuous and computerized.

4. Visual Inspection of the plant : Monthly

5. Functional Checks of Protection Components and Switchgear: Quarterly.

6. Spring Clean PV Array and Installation Arca: Quarterly.

7. Inverter. transformer, data acquisition, energy meters and power evacuation checks: Half Yearly.

8. Support structure and terrace water-proofing checks: Yearly.

9. O & M log sheet shall be provided and maintained.

10. The repair/replacement work shall be completed within 48 hours from the time of reporting the
lfault.

11. A half yearly performance report of the plant inclusive of energy generation data shall be provided
as per approved format.

12. All recorded data for the first 5 vears shall be preserved in both manual and computer format and

submitied at hand over.




MAHARASHTRA ENERGY DEVELOPMENT AGENCY (MEDA), Nagpur

2. COMPREHENSIVE MAINTENANCE CONTRACT (CMC)

M

(i)

(ii1)

The complete Solar PV Power Plants must be guaranteed against any manufacturing / design/
installation defects for a minimum period of 5 vears.

PV modules used in Solar PV Power Plants must be guaranteed for their output peak watt
capacity. which should not be less than 90% at the end of 12 years and 80% at the end of 23
years.

During the CMC period. MNRE / MEDA / users will have all the rights to cross check the
performance of the Solar PV Power Plants. MEDA may carry out the frequent inspections of the
Solar PV Power Plau,s installed and randomly pick up its components to get them tested at Govt.
/ MNRE approved any test centre, If during such tests any part is not found as per the specified
technical parameters. MEDA will take the necessary action. The decision of MEDA in this regard

will be final and binding on the bidder.

Warranties and Guarantees

W

6.
i
2.
3.

Solar Modules: Workmanship/ product replacement for 10 years.

Solar Modules: 90% power output for 10 years & 80% power output for 235 years.

Inverter: Workmanship/product replacement for 3 years, service for 25 years

Power Evacuation and Metering Equipment: Workmanship/product replacement for 10 years.
service for 25 vears

BoS: Parts and Workmanship for 10 vears. service for 23 years.

Power Plant Installation : Workmanship for 10 ycars. scrvice for 25 ycars

PV Array Installation : Structural for 25 years

Power plant power performance ratio-min 75%

Power plant energy performance ratio-min, 75%

Standards and Compliance

4.

6.

9.
10.

IEC 60364-7-712: Electrical Installations of Buildings: Requirements for Solar PV power
supply systems.

IEC 61727 or similar: Utility Interface Standard for PV power plants > 10 kW.

IEC 62103, 62109 and 62040 (UL 1741): Safetv of Static Inverters — Mechanical and
Electrical safety aspects.

IEC 62116: Testing procedure of Islanding Prevention Methods for Utility-Interactive PV
Inverters.

PV Modules : IEC 61730- Safety qualification testing. IEC 61701 — Operation n
corrosive atmosphere

IEC 61215 : Crystalline Silicon PV Modules qualification

String/array junction boxes : IP65, Protection Class I, [EC 60439-1. 3.

23|



MAHARASHTRA ENERGY DEVELOPMENT AGENCY (MEDA), Nagpur

|1 Surge Protection Devices: Type 2, DC 1000V rated.

12 PV module / string / string combiner box interconnects: MC4 compatible. DC 1000V
rated.

13. The central inverter shall be rated for IP54.

14. The DC/AC distribution boxes shall be rated 1P54.

5. The data acquisition systems shall be rated for P54,

16. All DC and AC cables. conduits, cable trays, hardware: relevant IS.

| 7. Earthing System: relevant IS.

18. PV array support structure: relevant IS.

19. Quality Certification. Standards and Testing for Grid-Connected Rooftop Solar PV

Svstems/ Power Plants should be maintained

TIME FRAME :-
e The time frame for the completion of work will be 30 days from the date of issue of work
order.

e  The CMC period for all systems shall be Upto the five years from the date of successful

commissioning of the project.

You are requested to submit the securits deposit of Rs 99248/~ in form of DD or through
RTGS within 7 days from this work order.
Bank Details for SD:

Account Name: MAHARASHTRA ENERGY DEVEOLPMENT AGENCY
Bank Name: Bank of Maharashtra
Account No.: 60277208983

Vidarbha lrrig:lti(;l_Dc\‘.
Branch Name & [FSC Code: MAHBOO01321
Corp.(1321), Civil lines, Nagpur

KeasA C”;?

S
jefial General Manager
DA. Nagpur

Accepted By:
Signature:
Name :
Designation:

Company Scal:
\Am Dharampeth Education Society ( Dharampeth College) Nagpur.

24
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MAHARASHTRA ENERGY DEVELOPMENT AGENCY (MEDA), Nagpur

You need to submit following details to carry out the work:

§)

2)
3)

4
5)
6)
7

8)

Sheet of physical technical specifications and description of actual materials which are o be
used in the project.

Structural design approved by structural engineer/auditor.

Civil load bearing capacity of building approved by PWD/structural engineer of the specified
building.

Undertaking of Guaranteed Generation Certificate on Rs. 100/- stamp paper.

Documents of licensed Electrical Contractor who will be supervising the project.

fDetails of Office and Staff responsible for carrying the CMC for 5 years.

You shall submit Security Deposit (SD) of 3% security deposit to the Bank details mentioned
below.

Submission of labour and material insurance at “Dircctorate of Insurance” of 1% contract

value along with consent of deduction

9
'




Criteria: -V

Dharampeth M. P. Deo Memorial Science College, Nagpur
Academic Session: 2019-20

1) | Name of the Department

Alumni Committee

2) | Name of the Activity Alumni Meet
3) | Date 01-12-2019
4) | Class NA

5) | Teacher In charge

Lt. Dr. Prashant Ambekar

6) | Name of Resource Person

Shri Vijay Chouthaiwala

7) | Topic Felicitation of Shri Vijay Chouthaiwala and
his talk on *“ Bhartabaheril Bharat”

8) | Venue Dr. APJ Abdul Kalam Hall

9) | Number of participants 69+

10) | DVV Format Yes

11) | Outcome

Felicitation of the alumni and meeting with
all staff members and alumni and the
information about Indian residing all over
the world.

12) | Photos

—_

- /—'
D[ R,B. Lanjewar
HARA IAQAG Coordinator

CrIrnIne [)E
th.,,.'uJIr_L ki ",.Z. N {

Head of Department/In-charge
¥

Dr, Akhilesh Peshwe

PRINEIRA L

Dharampeth M. P. Deo Memorial

Sclence Colege, Nagpur.
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pharampeth M. P. Deo Memorial Science College, Nagpur

Academic Session: 2 g q- 20 -
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Name of the

Date: o) |12-\2019

Academic Session:

Activity:

pharampeth M. P. Deo Memorial Science College, Nagpur

2019-20
Alummni Meet
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Dharampeth M. P. Deo Memorial Science College, Nagpur

Academic Session:

Name of the Activity:
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DHARAMPETH M. P. DEO MEMORIAL SCIENCE COLLEGE,
North Ambazari Road, Near Ambazari Lake, Nagpur

NAAC ACCREDITED GRADE ‘A’ WITH CGPA 3.01 (Third Cycle)

CRITERION-V

Student Support and Progression

YEAR-4

2018-19

54.1

There is a registered Alumni Association that contributes
significantly to the development of the institution through
financial and/or other support services during the vears 2018-19

SSR: 2023 FOR NAAC FOURTH CYCLE

Internal Quality Assurance Cell (IQAC)



DHARAMPETH M. P. DEO MEMORIAL SCIENCE COLLEGE,
NAGPUR

5.4‘ 1

There is a registered Alumni Association that contributes significantly to
the development of the institution through financial and/or other support services
during the years 2018-19

List of Activities
Name of
sl e of the the Topic Vgle o f the Collaboration , if any
No. /Committee Activi Activity
ctivity
Alumni Association,
Clinical Dharampeth M.P.Deo
Training Placement Research & Memorial Science College,
1. | & Career Guidance | Workshop Good 10-03-2019 | Nagpur in association With
Cell Clinical Alchemy Clinical Research
Practice Services, Nagpur
Prof. Pitambar Humane Dr. Akhilesh Peshwe
IQAC Coordinator Principal
CO ORDINATOR R o/ PP
INTERNAL QUA . sl
QUALITY ASSURANCE CELL Science College, Nagpur.

DHARAMPETH, M. P. DEO MEMORIAL &
SCIENCE COLLEGE, NAGPUR



DMPDSVM

Dharampeth M. P. Deo Memorial Science College, Nagpur

Academic Session: 2018-19

1) | Name of the Committee Training Placement and Career Guidance Cell

2) | Name of the Activity One Day Workshop on Clinical Research and Good
Clinical Practice

3) | Date 10" March 2019

4) | Class B.Sc. I, I, 11 B

5) | Teacher In charge Dr. Mrs. Shraddha Deshpande

6) | Name of Guest - -

7) | Topic One Day Workshop on Clinical Research & Good
Clinical Practice

8) | Venue Abdul Kalam Hall

9) | Number of students & 110

staff participated

10) | DVV Format Yes

11) | Outcome The Workshop helped the students to improve their
knowledge in clinical sectors and job opportunities not
only for trained professionals but also for management |
people, regulatory authorities. government and the |
entire society as a whole. B '

12) | Photos Yes

Dr.Ratnakar Lanjewar

IQAC Coordinator

5 =
DeMrs. ArgNana Kulkarni

I'eacher In-charge

W/
Dr. ilesh Peshwe

Prigefpal
Principal

Dharampeth M.P. Deo Memoria!
Sclence College, Nagpur.
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Dharampeth M.P.Deo Memorial Science College, Nagpur
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Dharampeth M.P.Deo Memorial Science College, Nagpur
.. Academic Session:
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DHARAMPETH M. P. DEO MEMORIAL SCIENCE COLLEGE,
North Ambazari Road, Near Ambazari Lake, Nagpur

NAAC ACCREDITED GRADE ‘A’ WITH CGPA 3.01 (Third Cycle)

CRITERION-V

Student Support and Progression

YEAR-5

2017-18

54.1

There is a registered Alumni Association that contributes
significantly to the development of the institution through
financial and/or other support services during the vears 2017-18

SSR: 2023 FOR NAAC FOURTH CYCLE

Internal Quality Assurance Cell (IQAC)




g DHARAMPETH M. P. DEO MEMORIAL SCIENCE COLLEGE,

NAGPUR
5.4.1

There is a registered Alumni Association that contributes significantly to the
development of the institution through financial and/or other support services
during the years 2017-2018

List of Activities
Name of
Sr. Date Department Title Collaborating Narsneec:l"Gl:est
No. /Committee of the Activity Institute ,if peater
If any
any
Diwali Sale cum ]
1. |13.10.2017| Home Science Exhibition Alumr-u i NA
& Fete 2017 Science
2. |22.102017 | Alumni Committee Al”mmz‘:ﬁ“'a""“ NA NA
3. [12.02.2018 | Alumni Committee | Alumni Meet 2018 NA Alumni Members
Guest Lecture on
Career Opportunities in Sachin Karale
4. |16.02.2018 | Computer Science | Cloud Computing and NA Sr.Cloud System
the other recent Engineer
technology used in IT

Prof. Pitambar Humane
IQAC Coordinator
CO ORDINATOR
INTERNAL QUALITY ASSURANCE CELL

DHARAMPETH, M. P. DEO MEMORIAL &
SCIENCE COLLEGE, NAGPUR

b

Dr. Akhilesh Peshwe
Principal
Principal
‘yharampeth M.P. Deo Memorial
Science College, Nagpur.




Criteria: -V & 11

Dharampeth M. P. Deo Memorial Science College, Nagpur
Academic Session: 2017-18

1) | Name of the Department Home Science Department

2) | Name of the Activity Exhibition cum sale of Diwali articles
along with Alumni of Home Science

3) | Date 13.10.2017

4) | Class Sem I & Sem 3 & Final Batch of Annual
Pattern

5) Te&tcher In charge All the faculty of Home Science

6) I\:Tame of Resource Person

7) | Topic Diwali sale cum exhibition & Fete 2017

8) | Venue Home Science Building

9) | Number of students participated Sem I & Sem 3 & Final Batch of Annual
Pattern

10) | DVV Format students list

11) | Outcome To develop entrepreneurship skills the
project was undertaken .
Earn while learn
Creativity amongst students
To develop aesthetic sense

12) | Photos

Name of Teacher In-charge

S~
v

Wh Peshwe
Principal




Dharampeth M.P.Deo Memorial Science College, Nagpur
Faculty of Home Science
B. Sc. (H. Sc.) Final year

Sr.No Name of the Student
l. Akansha Chakare 24 2194489
2. Chandrakala Bhagat 8895274234
3. Diksha Wakde douloF S84 14
4. Heena Lahabar QFecHiSe/t/ 3
5. Karishma Mahiske R3FI 37 030
6. Komal Makode —
7. Madhura Temurnikar 98 2 2c5Tq66
8. Meghalaya Gedam BFI32AT4H LS T
9. Neelam Lokhande FFeIF69¢23
10. Nikita Dawande P50 2309 F
11, Nisha Ingole i _
12 Noopur Rabadey FEZY|oLBceE
13. Pooja Tayade 9| ¥2_€2 79242
14, Pranali Kawale —
LS Priya Kshirsagar s
16. Preeti Pathak -
17. Radha Pathak Y9&o /586 (s—
[8. Rani Shrirame QUBLg (7203 |
19. Rohini Nagose ICol3hd 7so
20. Ruby Mishra J 22659 FS &6
2L Samruddhi Patwardhan N4z Fycc2-
22. Shivani Peshne FE 199634 F
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Bsc Semlit 2016-15

StudentName

7028733751
BHARATI GAJANAN GHAGRE

7741919907
BHUMIKA RAMESH SHENDE

9158813161
CHAITALI DARASINGH RATHOD

9503936347
CHETNA RAMESHRAO KADWE

9422145493
DEVINA KISHOR BHATT

7875278540
DIVYA HARISHCHANDRA MUNNE

7028496240
KAJAL DNYANESHWAR UMREDKAR
KAJAL GURUDEV SINGH
KAJAL SIDDHARTH GADE

9552070756
KAMINI BIJU SAHU
KETKI VIJAY VAIDYA

9373213946
KHENITA YUWARAJ KINKAR

8308725604 |
KRUNALI UMESHRAO DEKATE

2559833
MAHVISH NIDA MOHD EJAZ SHEIKH
MANASI BIPIN KARAN

9075401766
MAYURI VILAS UDAPURKAR

9970691632
MEGHA SANJAY GANDHARE |

9067078797
NIKITA DILIP YELORE

9158106074
PRIYA SANJAY GORE
RAVINA Y WAGHMARE

9823043334
RITU RITESH SINGHANIA

9604711361
ROMA ASHOK MEGHWANI B

9503568819
SAMIKSHA RAMESH PILLARE

8888078899
SHRADDHA VINOD KADU {
SHREYA DHANANJAY 9422844191
HARANKHEDKAR




Dharampeth M. P. Deo Memorial Science College, Nagpur
Academic Session: 2017-18

o ‘
Criteria: -V
1) | Name of the Department/ Committee Alumni Committee
2) | Name of the Activity Alumni Association
3) | Date 22-10-2017
4) | Class All Alumni
5) | Teacher In charge Lt. Dr. Prashant Ambekar
6) | Name of Resource Person NA
7) | Topic Alumni Association & Meet
8) | Venue Phatak Hall
9) | Number of students participated 50+
10) | DVV Format No
11) | Outcome Interaction with all Alumni with their
current status and updates regarding the
association, their teachers etc.
12) | Photos

Dr. R. B. Lanjewar
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Criteria: -V

Dharampeth M. P. Deo Memorial Science College, Nagpur
Academic Session: 2017-18

1) | Name of the Department

Alumni Committee

2) | Name of the Activity

Alumni Meet

3) | Date

12-02-2018

4) | Class

Alumni

5) | Teacher In charge

Lt. Dr. Prashant Ambekar

6) | Name of Resource Person NA

7) | Topic General Meet of Alumni
8) | Venue Phatak Hall

9) | Number of students participated 50+

10) | DVV Format No

11) | Outcome

Interaction with all Alumni with the
teachers and among them.

12) | Photos

Dr. R. B. Lanjewar

IQAC Coordinator
CO CRDINATOR
INTERNAL GUALITY £ 53URANCE CELL
DHATAMPETH ' ; RERANUAL &

T r T | oy
wadENbE Guitatea, Iabicu i

Head of Department/In-charge

e;l; Peshwe
Principal
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Dharampeth M. P. Deo Memorial

Sclence College, Nagpur




Criteria: IL, V

Dharampeth M.P. Deo Memorial Science College, Nagpur

Academic Session: 2017-2018

1) Name of the Department Computer Science
2) Name of the Activity Guest Lecture
3) | Date 16-02-2018
4) Class B.Sc. 11
5) Teacher in Charge Mrs.Snehal Narale
6) Name of Resource Person Sachin Karale
Sr.Cloud System Engineer (Alumni of the College)
7) Topic Career Opportunities in Cloud Computing and the
other recent technology used in IT
8) Venue Room No. 12
.9) Number of Students Participated 18
10) | DVV Format Student List
11) | Outcomes The guest speaker for this activity was Mr. Sachin
Karale (Alumni of the department). He interacted
with the students of final Year. In his lecture he
spoke about the current technology used in the
market and the demand of the industry. He also
explained how to prepare yourself for the for the
interview.
12) | Photos
Tl
Name & Signature of Teacher In-Charge
Mrs.Snehal Narale i
M~
Dri.R.B.Lanjewar Dr.AKkhilesh Peshwe
IQAC Coordinator P;'incipal
CO ORDINATOR Principal
INTERNAL QUALITY ASSURANCE CFLL Oharampeth M.P. Deo pemorts
DHARAMPETH, M. P. DEO MEMORIAL & Sclence Coll.g.. Nagpur

SCIENCE COLLEGE, NAGPUR




Dharampeth M. P. Deo memorial Science College, Nagpur
Department of Computer Science
Academic Session 2017-18

Notice

All the students of B.Sc FY/SY/TY Computer Science are hereby informed that they should
remain present for (Seminar/Guest Lecture/Competition/Workshop/Educational Visit)

Name of Activity Guest Lecture
Date:- 16/02/2018
Time:- 1.00 p.m.
Venue:- CS LAB
Mrs S. A. Narale
Head, Department of Computer Science
Head,
Department of Computer Science
Dharampath M. P. 220 Memorial
Science Colicga, Nagpur
’ -//"
cipal
~ MP. Deo Memoﬁa‘

science College, Nagpur.



Dharampeth M.P. Deo Memorial Science College, Nagpur
e Academic Session: 2017-2018
Guest Lecture
Career Opportunities in Cloud Computing and the other Recent Technology used in
IT

List of the students Attended Guest Lecture

Sr. No. Name of the Student Mob. No.
. Pragati R. Dahat 7387428739
#18 Anju M. Thakur 8600871841
3. Neha G. Labhe 7057530086
4. Ashmita Morey 8446569489
S. Kajal K. Sahare 7218138874
6. Ritesh A. Shende 9766555868
i Sonali S. Kaithal 9421806352
8. Nikita R. Rajput 8600011653
9. Roshani K Mandlekar | 9145252339
10. Ankita P. Nagose 9890364887
11. Priya T. Patle 8605678946
12. Prajakta S. Puranik 9975231832
13. Ankita R. Barabde 9767482546
14. Utkarsh S. Kangar 8087343977
15. Rohit N. Nagarkar 8552922154
16. Sonali A. Khandve 7276645688
17. Akshaya U. Kuhikar 9175121956
[ 18. | Urvashi R. Sonkusare 8237689813
?;,wqﬁ&/
Name & Signature of Teacher In-Charge
Mrs.Snehal Narale

" principal
p. Deo Memortal



