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3. qt{ g-qt srf,{u} qqffi qd s-{rqqrfr, s<r. iEl=-ro q (tqfi {.qrR attFrd
q-dTffii/{Firql n-€r-o.

qo. ffia 3rprfl-{ q-ga|t ffi ffi ffi q ffio Eq€' {I-d
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.qrg$ Grid-rided qE ffE wrr€fl+n dqr{ qre-d C-qd u-qi S
Bf,{ur m-sq"i qM qri e qfdeer /{t€}fl +€T ot.rt t<i fr qro
qiq.rol qr3; vr*t. q951t fr-d{or m's fr 3nan-S- ,ffi-'rqru} +-rd E G.
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F.. off Griddor qiA d--E-fr Mq

R. off-Grid. {iwt ffi Etds Yurrd

3nq. fi-s ttrsurq{ M 3rq-M EqAUt ersd-) E}-o-{ qffi-m
wn--e1 qT it m-s E-gd gr+aT Brroel mrdqz€-€r-frr ffis G-f,s
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s-undfqrn dzt Riil T.*rrI [fi'R qrdflrl s-{d- eT-,ti ffi frEr
drurrr 'fugd era-eq-+m sqm{u} y-q qEfqd{ qqcrrtrr oFTdrd. ffi qT

ilq-{iskit Ed€, q6Frsql- 3T{r +{-g-qi qrn-ffi- qqt"rq q-rdqrqm s{.
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Proposals Invited for Installation of Rooftop Solar Photovoltaic Systems
General Description of Solar PV Systems

Backgroundr
Solar Photovoltaic (PVJ electricity is green energy and causes no emission of carbon dioxide or any
other gases unlike other conventional method of electricity generation. PV systems are modular
innature and allow sizing as per requirement.Present regulation in the Maharashtra state permits
the use of Net-Metering wherein the electricity generated from rooftop PV system can be feed into
grid and drawn back as required without battery storage. Additionally rf storage batteries are
included then the PV systems, it can work like an uninterrupted power supply [UPS]. There is also
possibility of using PV systems without any interaction with grid, as Off-Grid System.

Types of Systems that can be installed:
1J Grid-tied PV system
2J Off-Grid System
3J Hybrid System

1) Grid-Tied Solar PV Systems
Grid-tied, on-grid, utility-interactive, grid intertie and grid backfeeding are all terms used to
describe the same concept - a solar system that is connected to the utility power grid of electricity.
A simple schematic below represents the grid-tied PV system.
It is verlr essential that the grid power is available all the times for grid-tied PV system to function.
The grid-ties solar PV slrstem does not provide anlr power if grid fails. This is not a suitable s]zstem
if, the college has lrequent outage of power and load-shedding scenario.
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Advantages of Grid-Tied Systems
A)Save more money with net metering
The grid-connection allow to save more money wrth solar panels through better efficiency rates, net
metering, plus lower equipment and installation costs:

Batteries, and other stand-alone equipment, are required for a fully functional off-grid solar system

and add to costs as well as maintenance. Grid-tied solar systems are therefore generally cheaper

and simpler to install.ln other words, you can install higher capacity systems as compared to off-
grid PV systems for same cost.
When the solar PV panels will generate more electricity than what is consumed, with net-metering,
the college can put this excess electricity onto the utility grid instead of storing it with batteries.

B) The utility grid is a virtual battery
Electricity generated in PV system in grid-tied system has to be consumed in real time. The energy
storage typically comes with significant losses.

The electric power grid is in many ways also a battery, without the need for maintenance or
replacements, and with much better efficiency rates. But it is very important to have an

uninterrupted and reliable grid-supply

Additional advantages of grid-tied PV system include access to backup power from the utility grid
(in case the rooftop solar PVsystem stops generating electricity for some reasonJ.

Equipment for Grid-Tied Solar Systems
There are a few key differences between the equipment needed for grid-tied, off-grid and hybrid
solar systems. Standard grid-tied solar systems rely on the following components:

. Grid-Tie Inverter (GTI] or Micro-lnverters

. Import-export meter or Net-Meter



2) Off-Grid Solar PV Systems
An off-grid solar system [off-the-grid, standaloneJ is the obvious a]ternative where grid is not
accessible. For colleges that have access to a stable, reliable grid, off-grid solar systelns are out of
question. This is because of the following:
To ensure access to electricity at all times, off-grid solar systems require battery storage (if you live
off-the-gridJ. On top ofthis, a battery bank typically needs to be replaced after 5 years. Batteries are
complicated, expensive and decrease overall system efficiency.

*slsr pf,
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Advantages of Off-Grid Solar Systems
A) No access to the utility grid
Off-grid solar systems can be cheaper than extending power lines in certain remote areas.

B) Become energy self-sufficient
Living off the grid and being self-sufficient feels good. Energy self-sufficiency is also a form of
security. Power failures on the utility grid do not affect off-grid solar systems.
On the other hand, batteries can only store a certain amount of energy, and during cloudy times, the
generation from PV panels and stoage into batteries has to play a better trade-off. Sometimes you
may run out of power, and thus, need to install a backup generator to be prepared for these kinds of
situations.

Equipment for Off-Grid Solar Systems
Typical off-grid solar systems require the following extra components:

. Solar Charge Controller

. Battery Bank

. DC Disconnect [additional]

. Off-Grid Inverter

. Backup Generator (optional)

h*tt*ry b*nk



3) Hybrid Solar Systems
Hybrid solar systems combine the best from grid-tied and off-grid solar systems. These systems can

either be described as off-grid solar with utility backup power, or grid-tied solar with extra battery
storage.
This kind of system has a faciligr of storing energy in batteries, which can be readily used i) when
grid fails or iiJ during load shedding hours. The electrical energy stored in batteries provide a

reference voltage to the inverter as well as supplies the electricity when grid electricity fails.
Additionally, when electricrty generation from PV system is generating excess power than the
connected load, the excess power can be fed to grid. This is simiiar situation as that of Grid-Ties
System with additional facility for supplying power in the case of unavailability of grid electricity.
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Advantages of Hybrid Solar Systems
A) Less expensive than off-gird solar systems
Hybrid solar systems are less expensive than off-grid solar systems.The capacity of battery
bank can be downsized to minimum size to sustain the times of power outage only.

B)Smart solar holds a lot of promise
You can temporarily store whatever excess electricity of solar panels in batteries and helps an

uninterrupted power supply in scene of power outage from grid.

Equipment for Hybrid Solar Systems
Typical hybrid solar systems are based on the following additional components:

. Charge Controller

. Battery Bank

. DC Disconnect [additionalJ
o Battery-Based Grid-Tie Inverter
. Power Meter

batt+:ry &*nlc



1)

2l

3)

4l

Technical Guidelines for Procurement of Rooftop Solar Photovoltaic System

Under

Quality lmprovement Program of SavitribaiPhule Pune University

Selection of Vendors:Colleges/lnstitutes are instructed to select the vendors/ suppliers of the

PV system from the Channel Partners registered with MEDA (list attached). Quotations from at

least 03 suppliers must be invited and compared for technical and financial aspects as per code

of conduct for procurement procedure.The size of rooftop solar PV System must be 12 kWp

or more,

Joint lnspection Report:After commissioning, the system will be inspected by the committee

members of SavitribaiPhule Pune University (SPPU). The inspection will be based on the

parameters specified in the joint inspection report and the outcome of the report must be

satisfactory. The system must be installed as per the technical specifications given in Annexure-

therewith.

Audited Statement of Expenditure (SoE):The audited SoE of the beneficiary must be

submitted to SPPU. The audited SoE must contain the details of the total invoice cost of the

system separately showing the cost of the solar system and extra charges, and the total amount

incurred on the system by the beneficiary. The audited SoE must be submitted in the original

letter head of a certified Chartered accountant duly signed and date stamped by the Chartered

accountant clearly mentioning his FR Number.

Project completion and performance report with photographs: The project completion and

performance report is mandatory to claim the grant as it ascertains the authenticity of the project.

The project completion and performance report must be submitted to SPPU. This report also

certifies the handing and commissioning of the system. Performance data for at least 15 days

need to be submitted. lnstallation of Remote monitoring system is mandatory. The login id and

password should be provided to the, SavitribaiPhule Pune University. The applicant must submit

at least three photographs of the installed systems which should highlight location site and the

installed systems. All the photographs need to be pasted neatly in an 44 sheet paper. The

beneficiary colleges/ institutes should submit the six monthly progress reports to SPPU.

Joint undertaking Certificate from beneficiary:The manufacturer and beneficiary had to

submit an undertaking certificate jointly signed by the two parties (i.e. Beneficiary College and

The Supplier of System).

Operation and Maintenance of the system:Operation and Maintenance of the complete PV

system shall be in the scope of Vendor/Supplier for minimum five years.

Dismantling the system:The beneficiary colleges/institutions cannot dismantle the PV system

without prior permission of the SavitribaiPhule Pune University authorities.

5)

6)

7)



Annexure 1

Technical Specifications of the Components in Rooftop PV System under
QIP Program of SPPU

The installation of rooftop solar PV systems under QIP program of SPPU shall strictly adhere to the
following technical specifications for components. The Indian [BIS] and relevant international
Standards as mentioned in this document must followed.

Sr.No. DESCRIPTION OF ITEM Supplier Make

A-1 Modules - PolyCrystalline / Monocrystalline

I
PV Modules - Polycrystalline / Monocrystalline (30OWp
or more), including module interconnection MC4
Connectors findian Make with RFID TAG]

Waaree Solar, Vikram Solar,
TATA Power Solar,
Renewsys Solar, EMMVEE
Photovoltaics

A-2 Grid-tie Inverter

I Grid-tie On-line Solar String Inverters with SPD on both
DC & AC Side

SMA, Delta, Fronius,
Schneider

A-3 BOS Components

7
Single Core, Multistrand copper, 4 Sq. MM TUV / BIS
approved Solar Cable for DC side

Lapp, Top, Leoni

2 Multistrand Cable forAC Side Finole>i Polycab, RR Cable

2
MC4 Connectors suitable for 4 sqmm Cable [Male &
FemaleJ

Multi-Contact, Biz-link

3 UV Protected Cable Ties for Solar Cables Surelock or Equivalent

4 Solar LT panels with generation meter & MCCB for
isolation L&T/ Siemens/ABB

A-4 Module Mounting Structures

I Module MountingAL Profiles, Rails etc. for Metal Sheet
Roof

SAPA, PROINSO, Jurchen or
Equivalent

2
Module Mounting Structure on RCC rooftops - Hot Dip
Galvanised (80 Micron)

Local



A-5 Grounding & Security System

I Treated-Earth Pits 50mm dia *3 mt Cu Bonded Earth
Rods with back fill compound

Reputed

2
Lightning Arrestor -ESE or conventional type with Earth
pit JMV, SABO or Equivalent

3 GI Strip [ 25 x 3 mm ] for Plant Earthing Reputed

A-6 Monitoring System, Cables and accessories

I

Mandatory: Generation Data Monitoring System with
web based server and access of user id and password to
access the same to be shared with SavitribaiPhule Pune
University)
Optional: Weather Monitoring System including of
Irradiance sensor, Air Temperature, Module
Tempareture sensor, Power Supply and accessories &
Data Losser

Reputed

2 Wi-Fi /GPRS internet modem Reputed

A-7 Cable Trays & Accessories

1 Cable Tray of required sizes Reputed

z Cable glands, lugs, ferrulsetc Reputed

3 HDPE/ PVC pipes Reputed

A-B Fire Fighting system

1 Danger Board Reputed

2 Fire Extinguishers Equipments Reputed

A-9 Net-meter

L MSEDCL approved Net-meter Secure/ L&T



QUALITY CERTIFICATION, STANDARDS AND TESTING FOR GRID- CONNECTED

ROOFTOP SOLAR PV SYSTEMS/ POWER PLANTS

Quality certification and standards for grid-connected rooftop solar PV systems are

essential for the successful mass-scale implementation of this technology. It is also

imperative to put in place an efficient and rigorous monitoring mechanism, adherence to

these standards. Hence, all components of grid-connected rooftop solar PV system / plant

must conform to the relevant standards and certifications given below:

Solar PV Modules/Panels

tEC 6121.5/

ts 14286

Design Qualification and Type Approval for Crystalline Silicon Terrestrial

Photovoltaic [PV) Modules

tEC 67701 Salt Mist Corrosion Testing of Photovoltaic [PV) Modules

IEC 61853- Part 1

/IS 161,70: Part 1

Photovoltaic [PV] module performance testing and energy rating -:
Irradiance and temperature performance measurements, and power rating

tEC 627L6 Photovoltaic [PV] Modules - Ammonia (NH3) Corrosion Testing [As per the

site condition like dairies, toilets)

tEC 61730-1.,2 Photovoltaic [PV) Module Safety Qualification - Part 1: Requirements for

Construction, Part 2: Requirements for Testing

Solar PV Inverters

tEC 62109-1,

tEC 62L09-2

Safety of power converters for use in photovoltaic power systems -
Part 1: General requirements, and Safety of power converters for use in

photovoltaic power systems

Part 2: Particular requirements for inverters. Safety compliance [Protection

degree IP 65 for outdoor mounting, IP 54 for indoor mounting)

rEc/rs 61.683

fas applicable)

Photovoltaic Systems - Power conditioners: Procedure for Measuring

E ffi ci ency (1,0 o/o, 25o/o, 5 0 o/o, 7 5o/o & 9 0 - 1 0 0 % Lo ading C o nditi ons)

IEC 621,L6/

uLt74t/ LEEEL547

fas applicable)

Utility-interconnected Photovoltaic Inverters - Test Procedure of Islanding

Prevention Measures

IEC 60255-27 Measuring relays & protection equipment - Part 27: Product safety



requirements

rEC 60068- 2 /tEL
62093 [as

applicableJ

Environmental Testing of PV System - Power Conditioners and Inverters

Fuses

IS/IEC 60947(Part

1,2 & 3), EN50521-

General safety requirements for connectors, switches, circuit

breakers IAClDC):

aJ Low-voltage Switchgear and Control-gear, Part 1: General rules

b) Low-Voltage Switchgear and Control-gear, Part2: Circuit Breakers

c) Low-voltage switchgear and Control-gear, Part 3: Switches,

disconnectors, switch-disconnectors and fuse-combination units

dJ EN 50521: Connectors for photovoltaic systems - Safety requirements

and tests

IEC 60269-6 Low-voltage fuses - Part 6: Supplementary requirements for fuse-links for

the protection of solar photovoltaic energy systems

Surge Arrestors

BFC 17 -L02:20'1.1 Lightening Protection Standard

tEC 60364-5-53/

rs 1s086-s [sPD)

Electrical installations of buildings - Part 5-53: Selection and erection of

electrical equipment - Isolation, switching and control

IEC 6L643-'11.:20L'1. Low-voltage surge protective devices - Part 11: Surge protective devices

connected to low-voltage power systems -

Requirements and test methods

Cables

IEC 60227 /t5694,

rEC 60502 /rS1554

fPart1&2)/tEC
69947 [as

applicable)

General test and measuring method for PVC fPolyvinyl chloride)

cables [for working voltages up to and including 1100 V, and UV

for outdoor installationJ

insulated

resistant

BS EN 50618 Electric cables for photovoltaic systems IBT[DE/NOT)258J, mainly for DC

Cables



Earthing /Lightning

IEC 62561. Series

[Chemical earthingJ

fas applicableJ

IEC 62561,-L: Lightning protection system components ILPSC) - Part 1:

Requirements for connection components

IEC 62561-2: Lightning protection system components ILPSC) - Part2:

Requirements for conductors and earth electrodes

IEC 62561.-7 : Lightning protection system components [LPSC) -Part7:

Requirements for earthing enhancing compounds

function Boxes

IEC 60529 |unction boxes and solar panel terminal boxes shall be of the

thermo-plastic type with IP 65 protection for outdoor use, and IP 54

protection for indoor use

Energy Meter

IS 16444 or as

specified by the

DISCOMS

A.C. Static direct connected watt-hour Smart Meter Class 1 and 2 -
Specification [with Import & Export/Net energy measurements)

Solar PV Roof Mounting Structure

ts2062/ rs 4759 Material for the structure mounting

Note- Equivalent standards may be used for different system components of the plants.

a\



ANNEXURE 2

Final Joint lnspection

SavitribaiPhule Pune University
School of Energy Studies

Report of Solar PV system installed under QIP of SPPU

1. Name of the College

2. Name of the Principal / Director and
contact details

3.
University's Sanction details (Enclose
copy)

4. Prefeasibility Report details (Enclose
copy)

5. Commissioning Date

6. Type ofthe System

(o ff- grid/hybrid/gid-tie)

7. Whether net metering availed

B. Capacity (in KWp)

9. Total Sanction load of the college (in KW)

10.

Details of Remote monitoring System:

Web address, user id and password

LL.

Details of the vendor (Address, email &
contact no.)

12.
Photographs ofthe system (Attach
photographs)

13 First installment release status

Received/ Not received

Amount Received:

Date ofreceipt:

ANNEXURE 3: INSPECTION REPORT-ROOFTOP PV-QIPPage 1 of4



Sr.

No.
Components Standard Specification as per Work Order

Observation/
Remarks

1 Solar PV modules The Modules shall contain [Solar PVJ Crystalline
Silicon Solar Cell Modules and they must be IEC

61215 / IS14286 standard.

No. of Module fin Nos.J

SPV Module Capacity (in Wp)

Project Capacity [in KW)

RFID Tag

Purchase Order of SPV modules [checking
indigenous SPV modules).

Module Mounting
structure

Hot dip galvanized MS mounting structures may
be used for mounting the modules / panels /
arrays. Minimum thickness of galvanization
should be at least B0 microns.

It shall withstand the wind speed of respective
wind zone (wind speed of 150 kM/ hour).
Mounting structure steel shall be as per latest IS

2062: 1992 and galvanization of the mounting
structure shall be in compliance of latest lS 4759.

fas per Eol specifications)

function Boxes . The junction boxes shall be made of GRP / FRP /
Powder Coated Aluminum /cast aluminum alloy
with full dust, water and vermin proof.

. The JBs shall be such that input & output
termination can be made through suitable cable
glands. All wires / cables must be terminated
through cable lugs.

. Copper bus bars / terminal blocks housed in the
junction box with suitable termination threads
Conforming to IP65 standard and IEC 62208
Hinged door with EPDM rubber gasket to prevent
water entry. Provision of earthings

. Each function Box shall have High quality
Suitable capacity Metal Oxide Varistors IMOVs) /
SPDs, suitable Reverse Blocking Diodes,

. Make of IB:

DC DISTRIBUTION

BOARD

. It shall have sheet from enclosure of dust &
vermin proof conform to IP 65 protection

ANNEXURE 3: INSPECTION REPORT_ROOFTOP PV-QIPPage 2 of4



Battery Bank (lf
Anv).

. The cells must be as per IEC Standard & MNRE
approved. . Make:

Capacity: Voltage-
..............V Amp-
................Ah No. of
Batteries:

MNRE approved
Charge Controller
unit (lf Any)

. Capacity: Vo1tage...................V Amp .....................Ah

MNRE approved
Grid Tie Inverter

Make:

Model:

Sr. No:

. Nominal Capacity:

. Input Voltage.........V DC Nominal, The voltage
variation shall be as per change in array output,

. Output Voltage ......... V, 50 Hz,1<p, Regulation:
From minimum to maximum voltage 1%0, Output
Frequency: 50 Hz, + 0.5 Hz, 2000/o for 30 Second,
Efficiency: B0o/o at 50oh of load and More than
900/o at full load 0.8 PF.

. Protection against Islanding of grid as per IEEE
1547 /UL 1747/ IEC 62116 or equivalent BIS

standard.

Capacity

AC Distribution
Panel Board

. All switches and the circuit breakers, connectors
should conform to IEC 60947, part I, II and III/ IS

60947 part I, II and III.

. AC Distribution Panel Board should have
necessary surge arrestors.

. Cables must properly align and insulated.

Danger Notice
Plates for system
having capacity
10KW or above.

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

. The inscriptions shall be in local language, Hindi
and English.

Earthing Systems. . The Earthing system for array and distribution
system & SPV Power Plant

. Each array structure of the PV yard should be
grounded/ earthed properly as per IS:30431987

Tools kit [for
system having
capacity 10KW or
aboveJ

. Necessary tools kit is to be provided along with
the each Power Plant for any routine maintenance
or immediate repair

Training, Operation
Manual & Display

. Training to the user for operation and
maintenance of the system.

ANNEXURE 3: INSPECTION REPORT_ROOFTOP PV_QIPPage 3 of4



Board . Supply of manual for Operation and
Maintenance in two Ianguages i.e. in English and

in Marathi to Benef,iciary.

. Display Board of size 3 ft x 3 ft which gives
detailed circuit diagram of the system with its
description.

Net Meter . Details of net meter and Date of commissioning.

[Get the details of release order from utility with
details of meter.)

Lightening arrester Lightning protection should be provided as per
IEC 62305 standards.

Comprehensive
Maintenance
Contract [CMC)

Yes / No

Exact Geographic
coordinates ofthe
site.

Longitude: Latitude:

The above system is installed, commissioned and found working satisfactory during the inspection and
it is handed over to the beneficiary/user agency.

Remark: Recommended/ Not recommended for release of second installment

Signature of Authority
School ofEnergy Studies, SPPU

Signature of the Principal/Director Signature of the Vendor/ Supplier

Name:

Contact number:

Date:

Name:

Contact number:

Date:

ANNEXURE 3: INSPECTION REPORT_ROOFTOP PV_QIPPage 4 of4
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