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7.1.2: The Institution has facilities for alternate sources of energy and energy 

conservation measures 

 

1. Solar Energy: 50kVA On-Grid solar panels have been installed since 2018. Electricity 

bills for the entire year span have been drastically reduced. The initiative towards green 

environment is also taught to the students as and when required. 

2. Biogas Plant: We are already using the green waste to convert into useful compost for 

plantation. However, we are planning to have the biogas plant in in near future. 

3. Whiling to Grid: Our entire solar plant of 50 kVA is On-grid type. 

4. Sensor-based energy conservation: Mostly the devices such as refrigerators, drinking 

water coolers, air conditioners and other electronic devices are automatic with inbuilt 

thermostat/ temperature controllers which can be efficiently lowering the electric 

consumption. However, lights, fans, electric water pumps are to be automated in the near 

future. 

5. Use of LED bulbs/ power efficient equipment: We have already made a policy to install 

LED bulbs when the earlier CFCs/ Tube lights gone faulty or fused. Many LED bulbs are 

installed till today. The CRT tube-based computer systems are also replaced with the LED/ 

LCD monitors. The CRTs were handed over to the recycling firms and environment 

friendly disposal/reuse. Invertor mode devices are preferred while new purchase. 

 

 

 



MAHARASuTRA ENERGY DEVELoPMENT AGENCY (MEDA)
Divisional Office, Nagpur 

Floor, Millk Scheme Society, G.P.O. Square, Civil Lines, Nagpur- 440 001 
Email: domedanagpur a mahaurja.com Website: w Wr nmahaurja com 

Tel. No.:- (0712-2564256 

REN/ SOLAR-DHARMPETH/54 /2019-20/ 649 Dtd. 02.08 2019 

Work Order
To 

M/s. Green Life Solutions Pvt. Ltd. 

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, 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 OPERATION AND
MAINTENANCE INCLUDING PLANT CLEANING SYSTEM AND RMS 
MONITORING SYSTEM ALONG WITH INSURANCE OF PROJECT FOR 5 
YEARS AT DHARAMPETH EDUCATION SOCIETY (DHARAMPETH 
COLLEGE), NAGPUR. 

Rcfcrencc: - I. Tonder No. REN/ SOLAR-DHARMPETH/54 /2019-20 

2. Your ffer Datcd 02.08.2019 

Dcar Sir. 

The MAHARASHTRA ENERGY DEVELOPMENT AGENCY (MEDA) is plcascd to place
work order for Design. Fabrication. Supply. Instal lation, Testing And Commissioning Of 20kw On 
Main Building. 
Comected Solar PV Pow cr Plant Under Roof-Top Net Metering With 05 Ycars Or Comprehensie 
Operation And Maintcnance Including plant Cleaning System and Rms Monitoring Systcm Along 
With Insurance Of Project For 5 Ycars At Dharampcth Education Socicty (Dharumpcth College). 

Nagpur. 

On Honne Scicnce Building And )kw Polyleclnic Building Grid-

Your ordervealueis CIS followS 
Sr. No. Name & Addres of Site Capacity Total Cost in Rs. 

20kw n Main 

Building 
(Cirid Comnected) 

5kw On I lome 
Rs. 3308250/-

Dhrampeth l'ducation Society (Dharampeth 

College). Nagpur 
Scienee Building 

(Girid Comected) 

4Okw On Polytechnme 

Buildng 
(irid Conneeted) 

The cost i8 melur ine ol all tases, insurance ol prti. et fr 5 years, octoi. VAT. GST other dul ies. cot of eivil construction. medule nounting

stnuclues, 1;lwrical Wining wonks..nstallation & comnissioning nith 5 years CAC ele. 
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SCOPE OF WORK: 
Design. Fabricalion. Supply. Installation. Testing And Commissioning Of 20kn ODn 

Main Building. 15kr On Home Scicnce Building And 40kw On Polytechnic 

Building Grid-Connctcd Solar PV Power Plant Under RoofTop Net Metering With 

(05 Years Or Comprchensine Opcration And Maintcnance Including plant Cleaning

Systcm and Rnis Monitoring System Along With Insurance Of Project For 5 ars At 

Dharampcth Education Socicty (Dharampcth College). Nagpur in the statc ol 

Malharashtra on "Turnkey" Contract Basis and as described in the Tender Documcnt. 

Frec replaccment of defcctinc components of syslcms witlhin Comprchcnsiv.c 

Maintcnance Contract period (CMC) of 5 ycars alier commissioning lor cflicicnt 

ruming of the Grid-connccted Solar Photlovoltaic Power Plants. 

Successful Bidder(s) will be responsible to register these projecis by operation and 

managemcnt arrangements and rules. regulations and modalitics as per MNRE and as 

cstablishcd by MEDA and nmutually agrccd bet een MEDA and the contractor for

cflcctive implcmcntation of thc projcct.

The Works are to be carried out Dharampeth Education Socicty (Dharampetlh

Collegc). Nagpur in the Statc of Maharaslhtra 

You shall be required to complcte the works within the stipulated inne as specilicd in 

the tcndcr documct. The bidder shall cnsurc that al sile Solar Photovoltaic Power

Plants should be installcd and commissioned within 30 Day's from thc datc of reccipt

of work order.

Sclcctcd bidder is bound to opcrate and maumain the sy stcm as per the rules and 

rcgulations and modalities as prescribed by MNRE and MEDA for effective 

functioning of thc projccl. 

Bids shall be complcte and cover all Works described in the tender. However if any 

item of w orks rcquired for complcting thhe projects shall be dccmed to be included in 

bidder's scope irrespective of w hcther it is specilically mentioned or not in the tendcr 

document

You shall boc responsible for prov iding 'NET-METERING system from respcctive 

DISCOM Installation of Net-Mctering is your responsibility. for this you have to 

submit thc application nith all necessary documcnts and fees lo respective DISCOM 

You shall provide scaled & tcsted cncrgy metcr at cousumption side & generation 

sidc of SPV Powcr Plant along with bidirectional mcter. Bidder should obtain 

statutory permissions lrom stalutory bodics whcrev cr required for cxCcution of works. 
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The Technical Spccification" is to bc strictly adhercd while installation of the 

project. Any deviation from the same if obscrvcd wil| lcad to alicration as per nornis 

provided in "Technical Specilication" or as per sitc requirement. 

Acquiring all pernmissions 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 liccnscd electrical contractor. The responsibility of clectrical works.

safety precauti ons and safcty parameters of the project will be of licensed clectrical 

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

The bidder shall provide insurance coverage of Complctc Projcct documcnts cffective 

from date of commissioning of the project for period of 05 years covering damage by 

force majcure. 

Acquiring all perissions rcgarding in*allation and commissioning of solar rool top 

system will be responsibility of the bidder

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 reccorded in a common work sheet chronologically 

date wise. The data ilc shall be MS Exccl compatible. The data shall be represcntcd 

in 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 shect, minimum 2 mm thick and vitrcous cnamcled white on both sidcs and with 

inscription in signal red colour on front side as rcquirod. The inscription slall be in English and 

local language. 

Insurance: 

The Bidder shal be responsible and take an Insurance Policy for transit-cum-storagc-cum- 

erection for all the materials to cover all risks and liabilities for supply of materials on sitc 

basis. storage of materials at site, erection, testing and commissioning. Tie bidder shall also 

take appropriate insurance during O&M period. if required
The Bidder shall also take insurancc for Third Party Liability co1 ering loss of human lifc. 

engineers and workmen and also covering the risks of damage to the third party / material

cquipment /propertics during execution of the Contract. Before conmmenccmcnt 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 cxecution of the work or 
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n canng out the Comact. Liquidation, Death. Bankruptey etc., shall be the responsibilty ol 

bidder 

Ihe bidder slhall provide insuranee coverage ex-fahctory until commissioning and acceptance 

for replaccment or rcpair of any pait of the consignnent due to damage or loss. 

Complete Project lnsuranee policy documents effcctive from date of commisioning of thec 

projeet for period of 05 years covering damage by force majeure.

TERMS AND CONDITIONS 
Price escalation or increase in cost for any rcasons whatsoever will not be considercd for the 

said work during contract period

The matcrial used for tlhe work shall be nen & best quality available and work should be 

carried oul as per thc specilication given Annexure-I. The material uscd shall be as per 1S / 

IEC wherever applicable. 

You shall be responsible for any accidents mechanieal'electrical during exeeution 

of the project.

You should provide appropriate tools and cquipments to thc workers and cnsure that those are 

in proper working condition The wor kmen use the appropriate tools and ake precaution 

"PLEASE NOTE THAT ANY ACCIDENT TO THE WORKMEN / PUBLIC / ANIMALS/

PROPERTY BOTH MOVABLE AND IMIOVABLE 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 

SUCII INCIDENT" 

You should provide necessary manuacture's test certificates for materials being used for the 

ork. You should provide facilities and bear the cost for the same. Power curve of ll the

panels erected by you shall be provided to the MEDA 

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

Please note that for any discrepancy observed during the period of installation and 

commissioning. conditions specificd 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. 

161, the contraet labour (Regulation and Abolition) Act. 1979 and all other related Acts and 

any modlication thereof or any law relating there to and rules made there under lrom time to 

lme 

NMEDA slall not pay any interest on any amount due from MEDA. 
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In the event of any disputc during installtion & commissinning of the sysicnis, rclated to the 

work and documents, decision of the Divisional Gcncral Managcr. MEDA. Nagpur shall bc 

final 

It should be notcd that Divisional Gencral Manager, MEDA, Nagpur has right to terminatc the 

work order, if you failcd to conmplcte the work within given time.

MEDA at its discretion may visit your factory for testing / inspcction of thc matcrial. iwhich

will be utilized for work. The testing shall be carried out in manufacturer's premises and / or 

al appropriate testing laboratory or as per directions given by Divisional Gencral Manager,

MEDA, Nagpur or his authorized reprcsentative. However. inspection of material at site will 

be considered as final inspection. 

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

INSPECTION 

You shall inforn Divisional General Manager. MEDA. Nagpurin writing when any portion ol 

the work is ready for inspection giving sulicient time to enable MEDA to appoint

representative to inspect the samc without alfecting the furthor progross of the work. The work 

shall not be considered in accordance with the terms of the contract until the competent perso 
from MEDA crtifies in writing to that effect.

Approval of matcrials or vorkmanslip or approval of part of the work during the progrcss of 

execution shall not bind the Divisional General Manager. MEDA, Nagpur or in any way affect

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 modilications or reconstruction have bccn 

effected al your cost as shall enable him to certify that the work has bccn complcted to his

satislaction. 

PAYMENT TERM: 

a. Release of 50% of total projcct cost 
It will be relcased aftcr supply. installation & succsslul commissioning of the syslenms duly 
certified by Bidder, fficer of Division oflice MEDA. Nagpur & authorized person of 
Bencficiary, along with following documents 

Joint Inspcction Report duly signed by beneficiary. Bidder representative. MEDA oflicial. 
Submission of Conplcte Projcct lnsurance policy documents clfcctive from date of 
commissioning of the projct for period of 05 ycars covcring damage by force majcurc. 
Systcm Photograph accompanying MEDA oflicial taken during joint inspction. 
Warranty/Guaranty Certisicate of materials used in project.
Serial Wise Test Reports of Pancl comprising 1-V curve and detail paramcters of cach pancl. 



MAHARASHTRA ENERGY DEVELOPMENT AGENCY (MEDA), Nagpur

Test Report of m citer and batteries (if applicable) 
Comprehensine Mantenance Contuact (CMC) docunment as per clausC mentioncd in section IV 

Technical Specification of SPV Solar Plant" for 5 years on the lctter head of bidder 
RTID Reader must be camicd at the time of inspection The report generatcd from RFID Tag 
of cach pancl at the time of nspection is to be compulsorily submilted 

Duly signed "ANidarit for system guarantce as giv en n the tendcr 

MEDA oflicial at their discretion can ask b1dder to submit'document other than above

mentuoned. Tailng to submit the required and above mentioned documcnt. MEDA will havc 

the righis to hold the pay ment for 15% of total project.
b Relcase of 30"% of total project cost (if not released from CFA Fund):

wo month successlul performance report in prescribed format of day/date wise generated 
automatically through Remote Real Time Monitoring System from commissioning 

Relcase of 20% ol total project cost 
lt shall bc releascd on submission of follow ing documents and subjccted to availability of fund 

fron State Govt.:

Submission of Perfornmance Bank Guarantee of 15% of total project cost from any 

Nationalized/Schedule Bank in favour of Maharashtra Energy Development Agency 

alid for 5 y cars.

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

generated automatically through Remote Real Time Monitoring System.

Guaranteed Generation: Belore release of last 20% payment, a guaranteed generation 
during this threc months operation period will be veri fied 

A guaranleed autonmatic generation report in day/date wise format of mininum 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*320days*40 KW = 

51200 from SPV pon er project is expected for a period of 5 ycars. if the total generation 
pertaining to this period (initial six months) observcd to be less, than penalty of Rs. 6/unit

will be levied and the suppliei/bidder will have to pay penalty amount in the form of DD. 
Payable to Malarashra Encrgy Development Agency

Aller conplction of one year period from the date of installation of the projeci. total

BCnerated units will be counted and if those uniis are found less, necessary penaliy as 

mentioned above will be levied The penalty amount will be paid to the beneliciary in the 

form of Demand Dralt However if the generated units are above than expected (minimum 4 

units (KWH) per K WP per day from SPV power plant in a ycar. then. in such case. the 

penalty amount paid by the supplier/bidder will be refunded to the concerned by MEDA. 

*************** **** *** 
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For rest of the ycars till expiry of CMC period is up to 5 ycars, nccc isary bank 

guarantce submitted by the bidder will be considered to takc care of tive guarantccd 

gencration of the project which will be exspected as 4 uits (KWh/ KW/ day. If generation in 

these ycars found to be less. then penalty will be levicd as Rs.6/ unit. 

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

year will be responsibility of bidder. 

Deduction: 

i. The TDS at the source will be deducted as por the Govt. rule and rogulations. 

i. MEDA will issue necessary certificates of TDS deduction 

ii. C' 'D' form will not issued by MEDA. 

Bidder should provide insurance against Labour and Material inandatorily. 

a) PaymentTermsfor Comprehensive Maintenance Contract (CMC) 
3 years CMC cost will be released against submission of Performance Bank Guarantce valid

for 5 ycars from the date of conmpletion of project work. The submission of performance Bank 

Guarantce is mandatory for succcssful bidder. For relcasing the 5 ycars CMC cost the b' ldcr

has to submit following documents along with his claim.

a. Performance Bank Guarantee cquivalent to 15% of the project cost from any 

Nationalized/Schedulcd Bank valid up to 5 ycars from date of completion ol the projecl.

b. Latest report of systcms functioning al Dharannpcth education Socicly ( Dharanipeth 

Collegc) Nagpur duly certificd by authorizcd person of Uscr Agcncy.

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 Dharampeth 

education Society ( Dharampeth Collegc) Nagpur from SPV Power Plant luring

Comprehensive Maintenance Contract period has to be ensured by you.

c)PENALTY: 
If the systems are not installed and commissioned within the slipulated period as 

mentioned in the work order the Bidder slhall be required to pay penalty off 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.

* 

7 
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d f ihe sy stems are not istalled and commissioncd with1n thc stipulated period as mentioned in 

the work order total security deposit will be forfeited and work order may be cancllcd at any 

stage of work.

e) Ir Successful bidder is not able to complete the project in due time the same shall be got done 

through other contractor and the Successlul bidder has to bear all the cost incurrcd against the 

balance work lett by him for the complction of projcct.

SECURITY DEPOSIT
sThe Bidder shall furnish Sccurity Deposit at 3% of the total ocontract value ie 99248/ SD 

must be submiticd by demand draft of nationalized/scheduled bank in favour of Maharashtra 

Energy Devclopment Agency. Nagpur within 07 days from the date of work ordcr. 

Failure lo 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 shuall be liable to be forfeitcd wholly or partly at the sole discrction of the 

MEDA. if the Bidder cither fails to execute the work of above projccts or fails to fulfill the 

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

)ln casc of premature termination of the contract. the security deposit will be forfcited and the

MEDA ill be at liberty to recover the losscs sulfered by il & if additional cost is to be paid.

the same slhall be recovered from the Bidder. 

k) The MEDA is cmpowered to recover lrom the security deposit for any sum due and for any 

other sum that may be fixcd by the MEDA as being the amount or loss or losses or damages

sulfcred by it due lo delay in perlormance and or non-performance and / or partial

purfornance of any of the conditions of the contract and / or non-performance of guarantee 

obligations. 

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

satisfaction of the MEDA 

m) BILLS TO BE ON PRINTED FORMS
You slhall submit all bills in tuiplicate to the Divisional General Manager. MEDA. Nagpur as 

per Terms of Payment" mentioned in the work order 

n) PRICE VARIATION 

Undcr any circumstances, for any reasons. escalation in ilhe contract value will not be 

considered by MEDA. 

8 
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o) JURISDICTION

In case of any dispute, in the docmentation and during implementation. commissioning. 

completion and CMC period, all the matter will bc resolvcd under Nagpur Jurisdiction only 

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

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

Poimt Trackcr (MPPT), Inv crter, and Controls & Prolcctions, interconncct cables and switches. PV 

Array is mounted on a suitable structure. Grid ticd SPV stcm is without battery and should be 

designcd with nccessary features to supplcment the grid powcr during day timc. Componcnts and parts

uscd in the SPV poner plants including the PV modules. mctallic structures. cablcs. junction box. 

svitchcs. PCUs ctc. should conform to the BIS or IEC or intcrnational specifications. wherever such 

specifications are available and applicable. 

General System 

1. The opcrating lifc of the plants shall be minimum 25 ycars.

2 The plant shall feed AC power to thc Low Tension (LT) / High "Tcnsion (HT) distribution grid 

power supply through adjaccnt substation. 

3 The plants shall monitor solar gencrated cnergy using plant DC/ AC cncrgy metcr/Bidirctional 

energy meter independent of load energy monitoring. Remote monitoring facility must be made

available. 

4. The plant shall consist of PV array. fixed PV aray support struclurc. String/ Array combincr

boxes. DC cabling. DC distribution bos. Inverter AC cabling. AC distribution box. plant AC 

energy meter. load energy meter and data acquisition system.

5. The individual Solar PV airay shall be installed on existing roof top of the building using fiscd PV 

array support structure or on the ground.

6. The individual string / array combincr boxcs and DC cabling shall be installcd on roof top of the 

building
7 The inverter shall be installed in the control room/ opcn space providcd in the building. 

8. The DC and AC distribution boxes. DC and AC cabling. cncrgy mcters and data acquisition 

sy stem 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 Honne 

Scicnce & 40K Wp on Polytcchunic at Dharampeth Eucation Socicty Nagpur comprise of solar 

polycry stalline modules with inimum capacity of 325Wp and above wattage. Module capacity less 

than minimum 325 Wp should not be supplicd. The module type must be qualified as pcr IEC 61215 

latest editicn for polycrystalline silicon or IEC 61646 for otier latest technology. SPV module 

conversion cllicicncy should be cqual to or greatcr than 16% under STC. Modules must qualify to IEC 

* "**** ************** 

9 
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61730 Part I and 11 for safcty qualification testing. Certilicate for module qualification lrom IEC or 

cquivalent should be uploaded. Sell undertaking must be submitod from manufacturer/ supplicr that 

the modules being supplicd arc as per above. 

The PV modules used should be made in India 

The peak poner raing of the Solar PV array under Standard Tempcrature Conditions (STC) shall

be equal to the peak power rating of the plant 

3 The PV array shall consist óf framcd multi-crystallinc. 

4Indiv idual PV niodules rating should be of minimum 325 Wp at STC. 

5 The rated masimum power rating of PV modules should have positive tolerance in range of o to 

+3%. And negative tempcrature co-clicient of power lor PV modules should be less than or cqual 

to 045% per degree C. The peak power point voltage and the peak-power point current of any 

supplied module and / or any module string (scries connectod modules) shall not vary more than3

(threc) perccnt from the respective arithnmetic means for all modules and/or for all module strings.

as the case may be. 

6. A suitable number of Solar PV modulcs shall be connected in a series string. A suitable number of 

serics strings shall be connccted in parallel to formulate a serics parallel array.

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

8 The module shall be providcd with junction box with provision of min. 3 Nos. of by-pass diodes

and cxternal MC4 ype or equi valeut plug-in conncctors. The junction box should have hinged.

w eatherproof lid with captive screws and cable gland entry points & should be IP 65 rated. 

9 The front surfacc of the module shall consist of impact resistant. low iron and high transmission 

toughcncd glass. 
10. The module frame shall be madc ol corroSiOn resislant material clectrically conmpatible vith 

structural material uscd for mounting the modules.

I1 Each PV module manufacturcd in India must have RF identification tag (RFID) compatible with 

MNRE requircments. (Traccability requirement) 

12. DC ncgative conductor shall be bondcd lo the ground via Ground Fault Detcctor lnterrupter 

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

13. The module shall be provided with ajunction box with cither provision of external screw terminal

conncction or sealed type and with arrangement for provision of by-pass diode. The box shall lhave 

hinged. wcather proof lid with captive screws and cable gland entry points or may be of sealed

Npc and IP65 rated. 

14. Ncccssary 1-V curves at 2.50C. 450C, 600C and at NOC are required to be furnished. Offers to 

provide PV module warranty ol 25 ycars with not inore than 20% degradation in 

perlormancc/outpul over 25 ycars. 

15. The PV module must have 10 ycars free replacemenl guarantee against material defect or 

crafismanship. 
16. Namc of' the manufacturer of PV module, name and manuläcturer of the solar cell; month and year 
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of manufac ure. 1-V curve. walage. lm. Vn. FF for the module. unique serial no & model no, date 

&year of obtaining lEC PV module quailicalion certilicate are rcquired to be fiurnishcd 

Wamantics 
Material Warranty

Material Waranty is delined as: The manufacturer should warront the Solar Module(s) to be frec 

from the defects and/or failures spccificd below for a period not less than five (05) y cars fron the 

date of sale to the origimal eustomer ("Customer") 

ii. Defects and/or failures due to nmanufacturing 

ii Defects and/or ailures due to quality of materials 

iv Non contormity to specilications due to faulty manufacturing and/or inspection proccsscs. If the 

solar Module(s) fails to conform to this wuranty. thc manulacturcr will rcpair or replace the solar 

module(s). at the Owners sole option 

Performance Wamanty 

The predicted clectrical degradation of power generated not exceeding 20% of the minimum raled

power over the 25 year period and not more than 10% aler ten years period of the full ratcd 

original oulput.

Inverter 

The PCU required shall be of 20 kVA on Main Builing 15KVA on Home Sciencc & 4OKVA on 

Polytcchic at Dharampeth Education Socicty in Nagpur. to conrey DC power produced by SPV 

modules into AC power and adjust the voltage & frequency levcls to mect the local grid conditions 

Common Tecluical 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 

Polytcchnic Building with nct metering/off lunport/Export meters

Normal Power: 20KVA. I5KVA & 40 KVA for Main Building, Home Science & 

POLYTECHNIC Building

Total Harmonic Distortion: less tlhan 3% 

Operating temperature Range: 0 to 55 deg C 

Humidity: 95 % Non-condensing 

Housing cabinct: PCU to be housed in suitable switch cabinct. IP-20(Mininum) for indoor 1P. 

65(Minimum) for outdoor

PCU efliciency: 98% and above at full load.

PF:> 0.9 

Other important Features/Protections of PCU: 

. Mains (CGrid) over-under voltage and frequcncy proleclion. 
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2 Over load capacity (for 10 see) should be 200"% of continuous rating

3The PCU shall be self commutcd and shall utilize a circuit topology and componcnts suitable lor 

mecting the spccifications listod above at high conversion cficiency and with high reliability. 

4 The PCU shall be provided with MPPT (Masimum Power Point Tracing) features. so that 

maximum possible pon cr can be obtained from the PV module.

The PCU shall be self commuted and slhall utilize a circuit topology/ DSP tchnology to mcct th 

spccilications listcd aibove at high conversion clTicicncy and with high reliability. The PCU shall

by Hybrid One and shall give the preference to fecd the Loads from Solar Energy being produccd 

and shall draw the additional power from mains to mect the load requirements in the case load is 

more ian solar cuergy being produced. Converscly it should feed the solar power to the Grid if 

the load is less than the solar cnergy gencratcd. 

6 Full prool protcction against grid islanding which cnsures that the PV pover and the grid pOwer

get disconnected immcdiatcly in the event of grid failurc.

7. The power conditioning units inveters should comply with applicable IEC/ equivalent BIS 

standard for eflicicncy measurcments and environmcntal tests as per standard codes IEC 61683/IS

61683 and IEC 60068- 2(1.2.14.30) /Equivalent BIS Std. 

8 The charge controller (if any)/ MPPT units cnvironmental testing should qualify IEC 60068-2(1, 

2. 14. 30)/Equivalent BIS std. The junction boxes/ enclosures should be IP 65(for outdoor)/ IP 5-4 

(indoor) and as per IEC 529 spccifications. 

9 The PCU/ inverters should be testcd from the MNRE approved test centres / NABL/ BIS/ IEC 

accreditcd icsting- calibration laboratories. In case of imported pover conditioning units. these

should be approvcd by international tcst houses.

10. The PCU shall be capable of opcrating in parallel with the grid utility service and shall be capable

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

11. The PCU shall bc able to w ihstand an unbalanced output load to the extent of 50%. 

12. The PCU shall go to the shut down/standby modc witlh its contacts open under the following 

conditions before atten1pting and automatic restart after an appropriate time delay in insufficient 

solar pover oulput.

13 (a) Uility-Grid Over or Under Voltage

The PCU shall restart alter an over or under voltage shutdown when the utility grid voltage

has rcturned to within limits for a minimum of two minutes.

(b) Uility-Grid Over or Under Frequency 

The PCU shall restart aficr an over or under frequcncy shutdovn when the uility grid voltage

has returned to thc within lmits for minimum of two minutes. Thc permissihle level ol 

under/over vollage and under/over grid frequcncy is to be specified by the tendcrcr. 

(c) The PCU slhall not produce Electromagnetic interference (EMI) which may cause

malfunctioning of clcctronic and clectrical iustruments including conmunicatiOn equipmenm. 

w hich arc locatcd wihin the facility in which the PCU is housed. 

*********** 
****** "**********"*********** "* 
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14. Communication Modbus protocol v. h LAN/ WAN options along with remotc access facility and 

SCADA package with latcst moniloring systcis.

15. The inwerter with MPPT shall be used witlh the power plant.

16. The sine wave output of the invertcr shall be suilablc for connecting to 415V. 3 phase AC LT 

voltage grid.
17. The inverter shall incorporatc transformer isolated output (transformer-less inverters shall be used 

with suitablc external transformers). grid islanding protcclion disconcction of grid & PV power 

in casc of failure of Grid supply suitable DC AC fuscs / circuit breakers and voltage surgc

protection. Fuses used in the DC circuit shall be DC ratcd. 

18. The inverter shall have intcrnal protection against any sustained fauls and/or lightening in DC and 

mains AC grid circuis

19. The peak invcrter elliciency inclusive of buill-in isolation transfornmer shall escoced 94%. (Typical

commercial inverter cflicicncy normally morc than 97%, and transformcr cflicicncy is normally

more than 97%) 

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

21. The oulput power factor should be of suitable range to supply or sink reactive pow er 

22. Inverter shall provide panel for display of PV array DC voltagc. current and power. AC Oulput 

voltage and current (Al 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. 

23. The inverter shall include adequatle intcnal cooling arrangements (exhaust fan and ducting) for 

operation in a non-AC environment. 

Factory Testing:

. The PCU slhall be tested to demonstrate operation of its control system and the ability to be 

automatically synchronized and connected in parallel with a uility servicc. prior to its shipment. 

2. Operation of all controls, protcctive and instrunentation circuits shall be demonstrated by dircct 

tcst if feasible or by simulation operation conditions for all parameters that cannot be directly 

ested.

3. Special altention shall be given to demonstration of utility service inierfacc protcction circuits and 

funclions. including calibration and functional urip Iests of faulls and isolation protection 

cquipment. 
Operation of start up, disconect and shutdown controls slhall also be testcd and demonstrate. 

Stable operation of the PCU and response to control signals shall also be tested and demonstratcd 

5. Factory testing shall not only be limitcd to measurement of phasc currets. efficiencies. harmonic

content and power factor. but shall also include all other necessary tcsis/simulation required and 

requcstcd by the Purchasers Engincers. Tests nay be performcd at 25%. 30%. 75% & 100% of the 

atcd nominal pover
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6 A Faclory Test Rcport (FTR) shall be supplied with the unmt alier all tcsts. The FTR shall include

dctailcd deseription of all paramcters teslcd qualilicd and warranted. 

PROTECTIONS: 

LIGHTNING PROTECTION 

The SPV poner plants shall be provided with lightning & over voltagc protection. The main aim in 

this protcction shall be to reduce the over voltage to a lolerable value before it rcaches the PV or other

sub system components. The sourcc ol over voltage can be lightning. atmosphere disturbances ctc the 

cntire spacc occupying the SPV array shall be suitably prolcctcd against Lightning by deploying 

required number ol Lightniug Arrestors. Lightning protection should be provided as per NFC 17 

102.2011 standard. The protcction against induced high-volages shall be provided by the use of metal

OXIdc vaistors (MOVs) and suitable carthing such that induced transicnts find an alternate route to 

carth 

SURGE PROTECTION 

nternal surge protcction shall consist of threc MOV type surge-arrestors connected Irom +ve and -ve 

tcrmnals to carth (via Y arrangemen) 

Earthing 

I. PV array. DC cquipment. Invertcr. AC cquipmcnt and distribution wiring shall be carthed as per 

IS: 3043 1987. 

2 Equipment grounding (Earthing) shall connect all non-current carrying metal reccptacles. 

clectrical boxes. appliance frames. chassiS and PV panel mounting structurcs in one long run. The 

grounding wire should not be switched. fuscd or internipted. 

3 The complcte carthing systcm shall be electrically connected to provide return to earth from all 

cquipmeint independent of' mcchanical connection. 

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

5 A scparate grounding clcctrodc shall be installed using carth pit per power plant. Test point shall 

be providcd 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 carricd out as pcr IE Rules. All 

other cabling above ground should be suitably mouned on cable trays with proper covers.

Wircs. Only FRLS copper ires of appropriate size and of' reputed make shall have to be used. 

Cablcs Ends: All connections are to be nmade through suitable cable/lug/terminals: criunped

propcrly
with use of Cable Glands.
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Cable Marking: All cable/wires arc to be marked in proper imanner by good quality lerule or by 

other means so that the cable can be casily identified. Any change in cabling schedule/sizes if 

desircd by the bidder/supplier be got approved aller citing appropriale rcasons. All cablc

schedules/layoul dravings have to be got approved from he purchaser pri or to installation. All 

cable tests and measurement methods should confirn to IEC 60189. 

Electrical Salcty. Earthing Protection 

Electrical Safety 

Intenmal Faults: In built protection for intcrnal faults including excess tcnpcralurc. cominutatlion 

failure and overload and cooling fan failure (if fittcd) is obligatory. 

Over Voltage Protection: Over Voltage Protection against almospheric lightning discharge to the 

PV array is required. Protection is to be provided against voltage fluctuations and internal faults in 

the power conditioner. opcrational errors and switching transicnts. 

Earth lault supervision: An integratcd carth fault devicc shall have to bc providcd lo dctccl 

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 nmade using suitable terminations for effective contact. The PVC Cu 

cables must be rui in GL trays with covers for protection. 

Fast acling seiconductor type currcnt limiting fuses at the main bus bar to prolcct from the grid

short circuit contribulioin. 

The PCU shall include an casily accessible cmergency OFF button located at an appropriate 

posilion on the unit. 

The PCU shall includc ground lugs for cquipmcnt and PV array grounding. 

All exposed sur faccs of ferrous parts shall be thoroughly clcancd. primed. and painted or 

otherwise suitably protected to survive a nominal 30 ycars design life of the unit.

The PCU enclosure shall be weatherproof and capable of surviving climatic clhanges and should 

kecp the PCU intact under all conditions in the room where it will be houscd. The INVERTER

shall be locaied indoor and should be cither wall / pad mountcd. Moistuwc condensation and cntry

of rodents and insccts shall be prevented in the PCU enclosurc. 

Components and circuit boards mountcd inside the enclosurcs shall be clearly identilicd with 

appropriate permanent designations. wlhich shall also scrve to identify the itcnns on the supplicd

drawings. 
All doors, covers. pancls and cable exits slhall be gasket or othern isc designcd to limit the entry of 

dust and moisture. All doors shall be cquipped with locks. All openings shall be provided with 

grills or screens witlh openings no larger than 0.95 cm. (about 3x8 inch). 

In the design and fabrication of the PCU the site temperature (5 to 55°C). incident sunlight and 

the clfcct of ambient temperature on component life shall be cousidered carefully Similar
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consideratuon shall be gIven to the heat snking and thermal for blocking diodcs and sim1lar

Componcnts. 

EARTHING PROTECTION 

Each aray structure of the PV yard should be grounded properly. In addition the lighting

arestcr/nastis should also be provided inside the array ficld. Provision should be kept be provided

inside the amay ficld. Provision should be kept for shorting and grounding of the PV array at the time 

of maintenance work. All mctal casing/shiclding of thie plant should be thoroughly groundod in 

accordance with Indian clectricity Act. /E Rules. Earth resistance should be tested in presence of the 

representative of NRHM aler carthing by calibratcd carth tester. PCU ACDB & DCDB should be 

carthed properly. 

Danger boards should be provided as and where necessary as per IE Act/lE nules as amended up to 

date. Thrce signage shall be provided one cach at battery -cum- control room, solar array area and 

main cntry from administrative block

Balancc of Systems (BoS)

I. Suring/ Array conbincr boxes shall incorporate DC string circuit breakers, DC array disconnect 

swiich. lightning and over voltage protcctors, any other protection cquipment, screw type terminal 

strips and strain-1elicf eable glands.

2. All DC and AC cables shall be tcrminated using suitable crimped cable lugs/sockets and screw

type terminal surips. No soldered cable terminaiion slhall be acceptcd. 

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

acceptcd. 

4 Suitable Ground Fault Detcctor Intcrrupter (GFDI) shall be incorporatcd either with the inverter or 

With the array combiner box. 

5. String/Array combiner boxes shal be securcd onto walls or metal structurcs erccted separatcly on 

he terrace.

6. Conduits / conccaled cable irays shall be provided for all DC cabling on the Roof top. Conduits

concealed cable trays shall be adcquately 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 shcathcd. UV-stabilizcd single core muli-

stranded 1lesible copper cables shall bc used. Multi-core cables shall not be used. 

9 The DC and AC cablus of adequale electrical voltage and current ratings shall be also rated for 'in 

cOnduit wet and outdoor use'.

10. The total DC cable losscs shall be masimum of 2% of the plant rated DC capacity over the 

specilicd ambient temperature range.

1. Tlc DC and AC cable size shall be sclected to mainain losscs within spocilicd limits over the 

Cntirc lenglhs of the cables. 

* ** **** ****"*** raN***************AA**** 
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12. DC cables from array combiner bos on the rooflop to DC distribution box in the control room and 

DCI AC cabling betwecn invcter and distribution boxcs shall bc laid insidc cable duct wherc 

availablc or sccured with conduits/conccaled cable trays where duct is not available. 

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

14 DC distribution box shall incorporate DC disconnccl switch. lightening surge protcclors, any other 

protection cquipmcnt, screw ype terminal strips and strain-relicf cablc glands 

15. AC distribution box shall incorporate AC cireuit breaker. surge voltage protcctors. any other 

protection cquipment, plaut enerEy meter, screw type terminal strips and strain-relicf cable glands.

16. The total AC cable losses shall be maximum of 1% of the plant AC output over the specified 

ambicnt tcmperature range.

17. All cable conduits shall be Gl/HDPE (ype.

18. All cable trays shall be powder coatcd stecl or Gl or cquivalent. 

Civil 

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

structural unit. 

2. The panel asscmbly should at most Sm x Sm in plan arca. The max height of pancl above rool 

surface does not exceed 1.2 m. 

3. The vertical projection area of the longer side of the pancls does not exceed W/100 in sq m where 

W is the gross load of the panel asscmbly in kg (wciglht of pancls. connections. frames. bracings. 

pedestals, wiring. circuitry etc.).
4. PV array shall be installed in the space free from any obstruction and /or shadow 

5. Drainage and roof trcatment should not affeccted by the installation. 

6. PV array shall be nstalled utili1ng maximum space to minimize elfccts of shadows duc to 

adjacent PV panel rows. The gross weight of the pancl asscnibly should at most 45 kg/sq m (W 

divided by the plan area). 

7. Adequatc spacing shall be provided betwecin two panel trames and rows of panels to facilitate 

personncl protection case of installation. replaccment. clcaning of pancls and electrical 

maintenancc. There is al lcast Im clear spacing all around the pancl assembly (panel cdge to 

pancl cdge betwcen asscmblies, and pancl cdge to parapet wall / room on sidcs)

8 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

9 The panel assembly should have at lcast 4 pcdestal supports. The minimum spacing bctwccn

pedestals is 2.0 m c/c in any direction. Each pedestal is made of ccmcnt concrctc. Eaclh pcdestal

can transmit at most 200 kg load on rool. The plan dimcnsion of pcdestal docs not excccd

450mm x 450 mm, and height does not cxcecd 300mm. 

10. Ample clearance shall be provided in the layout of the invcrter and DC / AC distribution boxes

for adequate cooling and case ol mantenance. 

******"* *** 
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11 The Suppler wll supply and mstall requircd size of Water Tank. pump, pipe clc. for cleaning tic 
PV modules 

12 The supplier shall spccily installatnon details of the PV Pancl asscmbly with appropriatc diagranis 
and draw ings. Such details shall include. but not limited to. the following 
a) Determauon ot ine south at the silc: 
b) Array tilt angle to the hori/ontal. nith permitted tolerance 
c)Detils wuh draw ings for fixing the modules:
d) Deta1ls with dran ings of lixing the junction/lcrminal boxes 
c)Interconnection details inside the junction/ierminal boxes 
DStructure nstallation details and drawings: 
gElectrical grounding (carthing): 
h) lnter-panel/ Intcr-row distances wilh allow ed tolerances, and 

) Safety precautions to be taken.

The array structure shall support SPV modules at a given orientation and absorb and trans fer the 

mechanical loads to the roof top columns properly. All nuts and bolts shall be of very good quality
stainless stecl The pancl support and pancl-to-support conncction botlh must be designed by 
endor to withstand adcquately high wind forces. Civil Works perniss1ion does not guarantee 
safety against flying/lalling pancls in the event of a storm or any other accident. 

Mechanical 

PV pancl assembly may consist of diffcrent number of modules with maximum of 10 PV modules

Each pancl asscmbly shall incorporatcd one bird repellent spike at a level higher than the panel 

upper edge The location of the spike should be selccted for minimum shadow effect. 

3Support structure of pancl assembly shal be fabricated using corrosion rosistant Gl or anodizcd

aluminium or cquivalcnt metal sections. 

Astay support structurc wcldcd joinis and fastencrs shall be adequately treated to resist corrosion 

The suppOrt structuire shall be firce lrom corrosion whcn installed. 

6 PV modules shall be sccured to support structure using screw fasteners and/or metal elanmps

Screw fast crs shall use cxisting mounting holes provided by module manufacturer. No additional 

holes shall be dilled on module frames. Module lasteners / claps shall be adequately treated to 

resist corosion

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

Adequate spacing shall be provided between any two modules seeured on panel assembly for 

Improved wind resistancc 

9 The structure slhall be designed to withstand operaing cnviroumenlal conditions lor a period ol 

minium 25 ycars. 

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

all loads are transferred to the existing columns of the buildings. Such grid design should be 

* 
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presented to MEDA. which w ill be certilied by structural cngincers 

11. The panel asscmbly structure should be installed in a manner to leave sullicicnt spacc for repair 

and maintenance aspects of tlhe roof tops. particularly for lcakagcs

12 Istallation of pancl asscmbly should not tamper with the vwater proofing of roofs 

ARRAY STRUCTURE 

a) Hot dip galvanized (minimunm of 100 Microns) MS mounting structurcs may be used for 

mounting the modules / panels/ array s Each structure should harc angle of inclination as per the 

sitc conditions to takc maximum insolation. lowever to accommodatc morc capacity the angle 

nclmation may be reduccd untul the plant mects the specificd performance ratio roquircments. 

b) The Mounting stnucture shall be so designcd to withstand the spccd for the wind /one of the 

location whcre a PV ssstcm is proposed to be installed Suitable fastcning arrangcment such a 

grouming and cal mng should be providcd to securc the installation against the specific wind spcod 

c) The mounting structre steel shall be as per latcst IS 2062: 1992 and galvanization of tlie 

mountng structure shall be in compliance of latest IS 4759 

d) Structural material shall be corrosion resistant and elcctrolytically conmpatible with the matcrials 

used in thc module framc. its fastcners. nuls and bolls. Aluminium structurcs also can be uscd

which can withstand the wind spced of respective a ind zone. Necessary protcction tovards rusting

nced to be provided cither by coating or anodization. 

e)The fastencrs used sliould be made up of stainless steel. The structurcs shall be designcd to allow

casy replaccnicnt of any module. The array structure shall be so designed that it will occupy

minimum space without sacrificing the output from the SPV pancls

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. 

Electri cal 

1 LT d1stribution grid specificalions 415V +/-5%. 50Hz and frequency variation as per IE rules 

The output of the invcrter shall be transformer isolated and shali be fed into 415V, 3 phase AC LT 

grid supplied via LT Air circuit Breaker.

The inverter output shall be conected to LT lne 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 n tlhe Main 

Distribution Box to nionitor encrgy drawn by building load and in the AC distribution box to 

monitor energy gencrated by Solar PV power plant. 

5The load cncrgy mcter opcration shall be complctcly indepcndent of the plant AC cncrgr neter. 

6 The chergy mcters shall be providcd with commumcation unterface and necessary data calbles lor 

rcniote monutor ng 
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Data Acqumsitnon SIstcm 

Data Acqusttuon Sy stem shall be pro nded for both CGrnd comected solar PV plants 
Compitc1/ed DC Strmg ATas monitoring and AC output monitoring shall be provided as part 

of the nerter andor strmg atas combiner box or scparately 
Strng and arma D oltage Cunent and Power Invertcr AC output voltage and current (AIT 3 

phases and lines) AC pover (Actne. Rcactne and Apparcnt). Povn cr Factor and AC energy (All 3 

phascs and cumulatinc) and fre, ency shall be monitored 

he time it Cr\ al betn cen tmo sets of data shall not be more than 3 minutes. (A minimum of 20 

samplrs o data shall be recorded per hour) 

Data Acquisitton System shall have real time clock. interinal reliable battery backup and data 

stox age capacity to record data round the clock for a period of minimum one year 

onputcri/ed AC energy monitoring shall be in addition to the digital AC energy meter. 

The date shall be recorded in a conimon w ork sheet chronologically date wise. The data file shall 

he MS Excel compauble. The data shall be represented in both tabular and graphical form 

All instantancous data shall be shon n on the computer screen
Softn are shall be provided for USB download and analysis of DC and AC parametric data for the 

plant 

0 ProvIS1on for unternet monitoring and dow nload of data slhall be also incorporated. 

1 Software for central1/ed imeret nmonitoring system shall be also provided for downlaad and 

analy sis of cumulative data of the plant a:ad ihe data of the solar radiation and environment 

monitoring sy stem

12 A data logging s stem (Hardware and Software) for plant control and monitoring shall be 

pro ided 
Remote Supervusory Control and data acquisition through SCADA or cquivalent software at the 

purchasers location wath latest software/hardware configuration and serv ice connectivity for online

real tume data monitoring/control complete to be supplied and operation and maintonance/contrel 

to be cnsured by the supplier

Disconncetion and Islanding Disconnection of the PV plant in the event of loss of the maun grd 

supply is to be achic" cd by n buili protection wihn the pover conditioner, this may be achieved

through rate of change of curent phase angle. unbalauced voltage or reactive Lad variants

15 Operaion outside the lmits of powcr quality as described in the techuical data sheet should cause 

he power conditiOner to disconncct the grid Additional parameters requirung autoiatic 

disconncction are Nculral voltage displacennent Ove cuTCn Earth tault and reverse poiver

casc ol ihe above cases. tuppig tne should be less than (15 seconds Response time in case ol 

grid failure due to stch off or falure bascd shut dou n should be well within seconds. In case of 

use of mo PCUs capacity suitable cquipment for svnchrom/ng the AC output of both the PCUs 

to the ACDB Grid should be provuded

Automatic reconnecion alter the grid failure should restore
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16. PCU shall have the facility to reconnect the PCU automatically to thc grid. following restoralion 

of grid. subscqucnt to grid failure condition. And also the facility to connect the system with load 

at grid failure condiion ior essential powcr supply.

Operating Enviroment 

. Temperature: 5 to 55 Deg. C. 

2. Rclative Humidity: 100% 40 Deg. C 

3. Precipitation: 2.46 nm per day (Annual averagc)

4 Clearness lndex: 0.62 (Annual average)

5. Wind Specd: up lo 150 km/hr.

6 Corrosion: high 
7. Dust: nmoderate to high 
8. Bird Interference: high 

9. Bird Droppings: frequent and large

10. Trees: large and in abuidance. 

Plant cleaning system

Plant cleaning sy stem necds to be provided for easy cleaning of solar pancls. complete ith supply.
transportation. insurance. installation and commissioning alongw ith 10 yrs comprehensive 
maintenance at site.

This also includes

Providing adequate watcr slorage facility for min 2 cleaving cycles at site. Laying of pipe line of 
adcquate size and capacity fiom the point of supply of walcr to the location of' storage is also to be 

arranged by bidder. 

Providing pressure pump - 2 no, one lor use and 2nd stand by. complete with neccssary elcctrical 

controls and allicd wiring and installation. 

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

Any allicd work related to mcchanical. civil. electrical. plumbing job for successlul functioning of the

plant cleaning system as per the specilic requircments of the nmanulacturer. 

CONNECTIVITY 

The maximun capacity for interconnection with the grid at a speciflic voltage level shall be as 

specified in the Distribution Code/Supply Code of the Statc and amended from time to timc. 

Following critcria have been suggestcd for scletion of voltage level in the distuibution systen for 

Ready reference of the solar supplicrs 

Plant Capacily Connecting voltage
2.30V/ 44oV 20 KW at Main Building , 15KW al Home Science & 

40KW at Polytcclnic. Dharampeth Education Society in 

Nagpur 
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Uilitics nay have v oltage lev cls other than abovc: DISCOMS may be consulted belore Finalization of 

he voltage levcl and specilication is made accordingly. 

Testing. Cernification and Appraval Schcdulc 

All componcnts. sub-asscmblies and system test parameters shall be verificd on site to ensure they 

meet the specifications. 

Plant Powcr Porfomance Ratio Testing

The successful bidder shall be required to meet minimum guarantccd gencration with Performance 

Ratio (PR) at the time of commissioning and relaied Capacity Uilization Factor (CUF) as per the GHT 

levcls of the location during the O&M period. PR should be shown minimua of 75% at the time of 

inspection for initial commissioning acceptance to qualify for release of applicable incentive. 

Minimum CUF of 15% should be maintaincd 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 excecd 75%. (Sum total of the system enerSy 

losscs shall not excced 25%). For global solar insolation in the Planc of Array (PoA) of 5 kWl/ m2 (5 

Pcak Sun Hours) for the day. 20 kWp .5KWP & 40KWP PV power plant AC energy output slhall be 

minimun of 75 kWh. 5625 KWH and 15OKWH (20 kW x 0.75 x 5 hrs. 1SKWx0.75x5 Hrs and 

4OK Ws0.75%5Hrs) for the day at Dharampeth Education Society Nagpur

Operation and Maintenancc (O& M) 

. Cleaning of solar PV modulcs with sofi water, wet and dry mops: Wcekly 

2. DC Siring/ Arnay and AC Invcrter monitoring: Continuous and computerizcd. 

3 AC Energy monitoring: Continuous and computerized. 

Visual Inspection of the plant : Monthly

5Functional Checks of Prot cction Components and Switchgcar: Quarterly. 

4. 

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

7. Invertcr. transformer, data acquisition, energy mcters and power evacuation checks: Halt Ycarly.

8 Support structure and terrace water-proofing chccks: Ycarly.

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

10. The repair/replaccmcnt work shall be complcted within 48 hours from the timc of reporting the

Tault 

I1. A half yearly performancc report of the plant inclusive of energy generation data shall be provided

as per approvcd format.

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

subnitted at hand over. 

******** ************** a*** 
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2. COMPREHENSIVE MAINTENANCE CONTRACT (CMC)

() The complete Solar PV Power Plants must be guarantecd against any manufacturing/ destgn/ 

installation defects for a minimun period of 5 ycars 

(i) PV modules uscd in Solar PV Power Plants must be guarantcod for thcir output pcak watt 

capacity. which should not be less than 90% al the end of 12 years and 80% at thc cnd of 25 

Ycars. 

(ii) During the CMC period. MNRE/ MEDA / uscrs will havc all the rights to cross check the 

performance of the Solar PV Power Plants. MEDA may carry out the froquent inspcctions of the 

Solar PV Power Plans installied and randomly pick up its componcnts to get them testcd at Govt. 

/ MNRE approved any test centre. If during such tests any part is not found as per the specificd 

technical parameters. MEDA will take the necessary action. The decision of MEDA in this regard 

will be final and binding on the bidder.

Warrantics and Guarantees 

1. Solar Modules: Workmanship/ product replacement for 10 years. 

2 Solar Modules: 90% power oulput for 10 years & 80% povwer oulput for 25 years. 

3. lnverter: Workmanship/product replacement for 5 years, servicc for 25 years 

4. Power Evacuation and Metering Equipment: Workmanship/product replacement for 10 years.

scrvice for 25 years 

5. BoS: Parts and Workmanship for 10 ycars. scrvicc for 25 ycars. 

6. Poner Plant Installation: Workmanship for 10 ycars. servicc lor 25 ycars

1. PV Array Installation: Structural for 25 years 

2. Power plant power performance ratio-inin 75% 

3. Power plant encrgy performance ratio-min. 75% 

Standards and Compliance 

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

supply systems.

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

6. IEC 62103, 62109 and 62040 (UL 1741): Salety of Static Inverters Mechanical and 

Electrical salety aspecls.

7. IEC 62116. Testing procedure of lslanding Prevention Methods for Uility-Interactive PV 

lnverters. 

8 PV Modules IEC 61730- Safety qualification testing. IEC 61701 Operalion in 

corosive atmosphere 

9 IEC 61215 Crystalline Silicon PV Modules qualification 

10 String/array junction boxes IP65, Protection Class Il, IEC 60439-1. 3. 
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Surge IProtection Devices. Type 2, DC 1000V rated.

I2 PV module / strng/ string combiner box interconnects: MC4 conmpatible. DC 1000V

raled. 

13. The central inverter shall be rated for IP54.

14 The DC/AC distribution boxes shall be rated IP54.

5. The data acquisition systems shall be rated for IP54 

I6. All DC and AC cables. conduits, cable trays, hardware: relevant IS. 

17 Earthing System: relevant IS. 

I8. PV array support structure: relevant IS. 

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

Systems/ Power Plants should be maintained. 

TIME FRAME
The time framc for the completion of work will be 30 days from the date of issue of work 

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

commissioning of the projcct. 

You are requested to submit the secerit; 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 Irrigation Dev. 
Branch Name & IFSC Code: MAHBOO01321 

Corp.(1321), Civil lines, Nagpur 

DitisiesDivisjenal General Manager
MEDA, Nagpur 

Accepted By: 
Signaturc 
Namc 
Designation: 
Company Scal 

opy to: Dharampeth Education Society ( Dharampeth College) Nagpur.

* *** ********a*v*****we ev******************* ****************** 4****a*

2. 
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You need to submit following details to carry out the n ork: 
1) Sheet of physical technical specifications and desernption of actual materials hich are to be 

uscd in the project.

2) Structural design approved by structural eugineer/auditor 
3) Civil load bearing capacity of building approved by PWD/structural cngineer of the specilicd 

building
4) Undertaking of Guarantced Generation Certificate on Rs 100/- stamp paper 
5) Documents of licensed Electrical Contractor who will be supervising the project. 
6) Details of Office and Staff responsible for carrying the CMC for 5 vcars 
7) You sihall subnmit Security Deposit (SD) of 3% security deposit to the Bank details mcntioned 

below. 

8) Submussion of labour and material insurance at "Directorate of lnsurancc of o coitract
value along with conscnt of deduction 
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Material Delivery Report 
Design, Fabrication, Supply, Installation, Testing 
And Commissioning 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 Operation And 

Maintenance Including plant Cleaning System, Cctv, 
Rms Monitoring And Weather Monitoring System
Along With Insurance Of Project For 5 Years At 
dharampeth Education Society (Dharampeth 

College), Nagpur 
M/s Green Life Solutions Pvt. Ltd. Nagpur. 
REN/SOLAR-DHARAMPETH/54/2019-20/649, 
Dt :02/08/2019 
Dharampeth Education Society, Dharampeth 

1. Name of the work 

Name of the Contractor 

Work order No. & Date 

4 Name of the beneficiary 

Nagpur
Proposed System
Capacity(in KW) 

Date of Commissioning 

5. Solar Power Plant 
6. 20kw
7. 

- ----- -.-.---- 
S.N. Components Std. Specification as per W.0. Observation/ 

Remarks 
The Modules shall contain (Solar
PV) Crystaline Silicon Solar Cell 
Modules and they must be IEC 

61215/IS 14286 standard 

Solar PV 

Capacity: 
325Wp

modules

Make:-ICON 

No. of Module (in Nos.) 61Nos

SPV Module Capacity (in Wp) 325 Wp 

Project Capacity (in KW) 20 KW 

RFID TaR 
Hot dip galvanized MS mounting

Yes 
Module 

structures may be used for 

mounting the modules/ panels/ 
Arrays. Minimum thickness of 
galvanization should be at least

Mounting
Yesstructure 

80 microns. 
** 
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S.N. Components Std. Specification as per W.O. Observation/ 
Remarks

It shall withstand the wind speed of respective wind 

zone (wind speed of 150 kM/ hour). 
Yes 

Mounting structure steel shall be as per latest IS 

the 2062: 1992 and galvanization of 

mounting structure shall be in compliance of latest

IS 4759. (as per Eol specifications) 

Junction Boxes The junction boxes shall be made of GRP/ 3 

FRP Powder Coated Aluminum
Yes 

/cast aluminum alloy with full dust, water and 

vermin proof.
The JBs shall be such that 
Input & output termination can be 

suitable cable

made

through glands. 
All Yes 

wire/cables must be terminated through cable 

lugs.
Copper bus bars/terminal

Blocks housed in the junction box 

with suitable termination threads Conforming Tes 

to IP65 standard and IEC 62208 Hinged door 

with EPDM rubber gasket to prevent water

entry. Provision of earthlings.

Each Junction Box shall have High 

quality Suitable capacity metal oxide Varistors 

(MOVs)/ SPDs,
Diodes. 

suitable Reverse Blocking Yes 

Make of JB: M/s Green Life 

Solutions Pvt. 

Ltd 
It shall have sheet from enclosure of dust & 

Yes 
DC 
DISTRIBUTION vermin proof conform to IP 65 protection.

BOARD

Battery Bank 

(1f Any) 
The cells must be as per 1EC Standard & MNRE NA 

approved. 
Make:

InbuiltMNRE approved 
Charge Controller 

unit (If Any) 

Capacity: 
Voltage"... . 

AMp . 
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S.N. Components Std. Speclfication as per W.O. Observation/ 
Remarks

7. MNRE approved Nominal Capacity: Capacity- 
Grid Inverter 20 Kw 20 Kw 

Make: THEA Input Voltage- 440V DC Nominal, The 
voltage variation shall be as per change in 

array output, Sr. No. 

Output Voltage 
Regulation: From minimum to maximum
voltage 1%, Output Frequency: 50 Hz, + 0.5 

Hz, 200% for 30 Second, Efficiency: 98% and 

440V, 50 Hz, 3, 

full load> 0.9 PF. 

Protection against Islanding of grid as per 

1547/UL 1741/ IEC 
equivalent BIS standard. 

IEEE 62116 or 

8. AC Distribution All switches and the circuit breakers, 
connectors should conform to IEC 60947, Yes 

part 1, Il and ll/ IS 60947 part , II and l. 

Panel Board 

AC Distribution Panel Board should 

have necessary surge arrestors. 

Yes
Cables must properly align and insulated. 
Danger boards should be provided as and 
where necessary as per IE Act. /1E rules as Yes 

amended up to date.

Yes 

Danger Notice

Plates for system

9. 

having capacity
2KW or above. 

The inscriptions siall be in local language, 
Hindi and English
The Earthing

distribution system & SPV Power Plant 
Each array structure of the PV yard should be 

grounded/ earthed properly as per IS:3043- 

10. Earthing Systems. system for array and 
Yes 

1987 
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S.N. Components 
Std. Specification as per W.O. 

Observation/ 
Remarks 11. Tools kit 

Necessary tools kit is to be provided along 
with the each Power Plant for any routine Yes 

maintenance or immediate repair 12. Training, Training to the user for operation and 
maintenance of the system. 

Supply
Maintenance in two languages i.e. in EnglishYes 
and in Marathito Beneficiary 

Display Board of size 3 ft x 3 ft which gives
detailed circuit diagram of the system with es 

its description. 

Operation 
Manual & Display 

Yes 
of manual for Operation and Board

13. Net Meter
Details of net meter and Date of Make:

commissioning. (Get the details of release Sr. No. 

order from utility with details of meter.) Commissioning 
Date 

Lightning protection should be 
provided as per IEC 62305 

Standards. 
Yes/No

14. Lightening 
Yes arrester 

15. Comprehensive Yes 
Maintenance 

Contract (CMC)
20 kw 16. Load Total Load : 15kWN 

The above system is handed over to the beneficiary/user agency.

Sign of Beneficiary Sign of Manufacturer Sign of MEDA Official

Name:Name Dkaafd 
Sa en Collu 

Name:

Date: Date: Date:

27:9-2sl1 . 
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Maharashtra Energy Development Agency (MEDA), Pune r e x 

Material Delivery Report
1. Name of the work Design, Fabrication, Supply, Installation, Testing 

And Commissioning 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 Operation And 
Maintenance Including plant Cleaning System, Cctv, 
Rms Monitoring And Weather Monitoring System

Along With Insurance Of Project For 5 Years At 

dharampeth Education Society (Dharampeth 

College), Nagpur
M/s Green Life Solutions Pvt. Ltd. Nagpur. 
REN/SOLAR-DHARAMPETH/54/2019-20/649, 

Dt :02/08/2019 
Dharampeth Education Society, Dharampeth 

Nagpur 
Solar Power Plant

Name of the Contractor 

3. Work order No. & Date 

4. Name of the beneficiary 

Proposed System 
Capacity (in KW) 
Date of Commissioning 

15kw 

7. 

S.N. Components Std. Specification as per W.O. Observation/ 
Remarkss

The Modules shall contain (Solar 

PV) Crystalline Silicon Solar Cell 

Modules and they must be IEC 

61215/IS 14286standard

1. Solar PV 
Capacity:
325Wp

modules

Make-ICON 

46NosNo. of Module (in Nos.)

SPV Module Capacity (in Wp) 325 Wp 

15KW Project Capacity (in KW) 

| Yes RFID Tag 
Hot dip galvanized MS mounting2. Module
structures may be used for 

mounting the modules/panels/

Arrays. Minimum thickness of 

galvanization should be at least 

Mounting Yes 
structure 

80 microns.
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Std. Specification as per W.O. Observation/ S.N Components 
Remarks 

It shall withstand the wind speed of respective wind 

zone (wind speed of 150 kM/ hour).

Mounting structure steel shall be as per latest ISYes
2062: 1992 and galvanization of the 

mounting structure shall be in compliance of latest

IS 4759. (as per Eol specifications) 

be made of GRP/ 
Aluminum

Junction Boxes The junction boxes shall 

FRP Powder Coated

cast aluminum alloy with full dust, water and es 

vermin proof.

The JBs shall be such that 
made 

Input & output termination can be 

through
wire/cables must be terminated through cable

lugs. 
Copper bus bars / terminal

Blocks housed in the junction box 

with suitable termination threads Conforming 
es 

to IP65 standard and IEC 62208 Hinged door 

with EPDM rubber gasket to prevent water

entry. Provision of earthlings. 

glands.
YesAllsuitable cable 

Each Junction Box shall have High 

quality Suitable capacity metal oxide Varistors 

(MOVs)/ SPDS, 

Diodes.
Make of JB: 

suitable Reverse Blocking Yes 

M/s Green Life 

Solutions Pvt. 

Ltd. 

DC It shall have sheet from enclosure of dust & 
4. 

Yes 
DISTRIBUTION vermin proof conform to IP 65 protection. 

BOARD 

Battery Bank 

(If Any) 
The cells must be as per IEC Standard & MNRE NA 

approved. 

Make:

5. 

-- Inbuilt

Capacity: MNRE approved
Charge Controller 

unit (If Any) 

. 

Voltage-.. V es. V 

Amp-.
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S.N. Components Std. Specification as per W.O. Observation/ 
Remarks

MNRE approved Nominal Capacity: Capacity- 
Grid Inverter 15 Kw 15Kw 

Input Voltage-
voltage variation shall be as per change in 

Make: THEA 440V DC Nominal, The 

Sr. No. 
array output, 

440V, 50 Hz, 30, Output Voltage 
Regulation: From minimum to maximum

voltage 1%, Output Frequency: 50 Hz, + 0.5 

Hz, 200% for 30 Second, Efficiency: 98% and 

full load:> 0.9 PF. 

Protection against Islanding of grid as per 

IEEE 1547/UL 1741/
equivalent BIS standard. 

IEC 62116 or 

AC Distribution All switches and the circuit breakers, 3. 

connectors should conform to IEC 60947, Yes 

part 1, Il and ll/ IS 60947 parti, ll and ll. 
Panel Board

AC Distribution Panel Board should 

have necessary surge arrestors. 

Yes 
Cables must properly align and insulated. 

Danger boards should be provided as and 

where necessary as per IE Act. /IE rules as 

amended up to date. 

Yes 

Danger Notice

Plates for system

9. 
Yes 

having capacity
2KW or above. 

The inscriptions shall be in local language, 

Hindiand English.
Earthing10. Earthing Systems. The system for array and 

Yes distribution system & SPV Power Plant 

Each array structure of the PV yard should be 

grounded/ earthed properly as per IS:3043-

1987 
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S.N. Components Std. Specification as per W.O. Observation/ 
Remarks 

11. Tools kit Necessary tools kit is to be provided along
with the each Power Plant for any routine Yes 

maintenance or immediate repair
Training to the user for operation and 

maintenance of the system. 
Supply of 
Maintenance in two languages i.e. in English Yes 

and in Marathi to Berneficiary 
Display Board of size 3 ft x 3 ft which gives
detailed circuit diagram of the system with Yes 

its description.

12. Training,
Operation Yes 

Manual & Display

Board 
manual for Operation and 

13. Net Meter Details of net meter and Date of Make: 

Commissioning. (Get the details of release Sr. No.: 

order from utility with details of meter.) Commissioning
Date:

14. Lightening Lightning protection should be 
provided as per IEC 62305

Standards. 
Yes No 

arrester Yes 

15. Comprehensive Yes 

Maintenance 

Contract (CMC) 
16. Load Total Load : 15KWN 15 kw 

The above system is handed over to the beneficiary/user agency.

Sign of Beheficiary y Sign of Manufacturer Sign of MEDA Official 

Name:DnaftthSo Name 
l, 

Name: 

Date: Date: Date: 

2:7:9 219 


