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SREEN LIFE

e e ]
2 | Project Place Po, Amalanagar
3 District Name Thrissur
4 Type of system ! 350 kWp Grid-Interactive System
5 Type of PV Modules Considered ‘ POLY PERC Crystalline g‘
| | 1
6 | Solar PV Module Make | REC i
! i S | S B R RS o e
7 Proposed PV Capacity 350 kWp !
NG S —d
8 : Projected Module Area Required 26250 Sq Feet (Approx) :
W 9 Capacity of each Module proposed 330 Wp/335 Wp/340 Wp/345 Wp/350 Wp/355 Wp
SREEE e A, : | N it i
10 Inverter Makes SOLAREDGE
% SOLAREDGE-SE-82.8K x 3 5, 2484 kVA | \
Lo , %' SOLAREDGE-SE-27.6K (1= 27.6 kVA SSt
11§ Inverter Capacity 3 ~ ‘
i i SOLAREDGE-SE-17Kx 1= 17 kVA Ao, 0
L -  Totalling=203kVA
| 12 Projected Energy Production per year 498225 Units(kWh)/per year
- : i Rs.20,125,000/- %
£ eoseuasens. Rupees Two Crore One Lakh Twenty Five Thousand e
| Structure {(with Sheet)} ( %
RENEWABLE RESOURCE AVAILABILITY
efficency ol STC = 15.32%
' % PV conversion
§1 a8 Asray nominal snergy (al STC sffic.)
s o S PV 1055 Cue 1o rraciance iever
- : FE
.;~ § Lk PV ioss due 1o lemperalise
{ J i Aray Sokng loss
e i Modide amay mismatch ioss
at S Onmic winng loss
! ' Array virtua) energy & MPP
Inverter Loss curng operabon [efficiency)
Invener LOSS Over nOMING #y DOwer
inverter Loss due 10 powsr Bveshold
ﬁwmﬁzﬂ::”_ Frt o imearter Lass over nominal e, volage
oty Serooly ctaten y 1 i e B )
Colionber 9 inverter Loss due 10 vollage Sreshold
Ceilmemsors | dogree + | Segen Avalabie Energy at inverter Qutput
Lolispursatnge {13
{eiigppat omyede Y AC ohmi loss
Energy injected into grid
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6. AIM OF THE DOCUMENT , 5

The aim of this document is to propose Solar PV Grid-interactive supply to AC power to your grid (i.e.415V
50Hz 3 phase) load. The document is aimed to propose for engineering, manufacture, supply, and

installation, testing and commissioning of 310 kWp Solar PV systems at Amala Institute of Medical

Sciences, Po, Amalanagar.

7. DESIGN OVERVIEW

The system capacity sizing methodology we adopt is as follows: The lowest of the following is usually

taken as the limiting factor for the Solar PV Capacity:

1. Shade Free Area & Structural Data for laying the PV Modules

2. Electrical Data
The system capacity that we recommend might entail net export of power to the Electricity Distribution
Grid, and Grid Connectivity permission might be needed from the respective Electricity Distribution
Licensee etc. This solar power system will feed energy during sunshine hours from Solar PV Modules (DC

Power) to your existing AC bus, through solar inverter, which converts the DC power to AC power. The

incoming energy from grid will be net of the total energy you consume minus the solar energy generated.

8. SA_TELLIT_E IMAGERY (}_F YOUR SITE A
The Latitude of the location is 10.561958 N. And the Longitude is 76.166906 E.
I -

9.1. DIReCT NORMAL IRRADIANCE {DNI} OF YOUR SITE

Direct Normal Irradiance {DNI) is the amount of solar radiation received per unit area by a surface that
is always held perpendicular (or normal) to the rays that come in a straight line from the direction of
the sun at its current position in the sky. Typically, you can maximize the amount of irradiance annually

received by a surface by keeping it normal to incoming radiation. ‘ ¥

Prot. Dr. RAJEE REGHUNATH
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Diffuse Horizontal Irradiance (Watt/sq.m)
Latitude: 10.561958 Longitude: 76.166906

100000 - P L

90000

80000

70000 -

Py - 2010
50000 f - 2011
40000

30000 9 _— 2012
20000 - 2013

o_‘;\ 'c\ é'(‘ ‘?-\ & 'e;\ > 3 v‘} J e AvET G €
& . P& & vf L 4 1-‘# 4 Q&@"’é 0‘,_\6"' = d‘f q“’é‘

Year: 2010-2014 Source: US Sateilite Remote Sensing Dats

9.2. DiFFusE HORIZONTAL IRRADIANCE {DHI) OF YOUR SITE

Diffuse Horizontal Irradiance (DHI) is the amount of radiation received per unit area by a surface (not
subject to any shade or shadow) that does not arrive on a direct path from the sun, but has been
scattered by molecules and particles in the atmosphere and comes equally from all directions.

Direct Normal Irradiance (Watt/sq.m)
Latitude: 10.561958 Longitude: 76.166906

250000 e ~ -

‘,** o . & 4 #A & & & —AVETag €
Year: 2010-2014 Source: US Satellite Remote Sensing Data

9.3. GLOBAL HORIZONTAL IRRADIANCE (GHI) OF YOUR SITE

Global Horizontal Irradiance (GHI) is the total amount of shortwave radiation received from above by a
surface horizontal to the ground. This value is of particular interest to photovoltaic instatiations and
includes both Direct Normal Irradiance (DNI) and Diffuse Horizontal Irradiance (DHI).

/ /

Pref. Dr. RAJEE REGHUNATH
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Global Horizontal Radiation (Watt/sq.m)
Latitude: 10.561958 Longitude: 76.166906
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9.4. TEMPERATURE OF YOUR SITE

The efficiency of a solar panel DECREASES with increase in temperature. The impact of temperature on
solar panel efficiency is known as the temperature coefficient. If you look at the data sheet provided by
your solar panel manufacturer they will refer to a term normally described as the temperature
coefficient, Tcoeff of Pmax. This value, which is normally given in the form of negative percentage,
reveais the impact of temperature on the panel.

Temperature (*Celsius)
Latitude: 10.561958 Longtude 76.166906

30°C RS = e s ol e R

- 2010
- 2011
- 012

Year: 2010-2014 Source: US Seteflite Remote Sensing Data

Solar panels are power tested (STC) at 25°C, so the temperature coefficient percentage illustrates the
change in efficiency as it goes up or down by a degree celcius. For example if the temperature
coefficient of a particular type of panel is -0.5%, then for every 1°C rise, the panels maximum power
will reduce by 0.5%. So on a hot day, when panel temperatures may reach 55°C, a panel with a

temperature coefficient would result in 8 maximum power output reduction of 15%.

tﬂ/
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Relative Humidity (%)
Latitude: 10.561958 Longitude: 76.166906
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Wind Speed {km/hr)
Latitude: 10.561958 Longitude: 76.166906
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10. ADVANCED SIMULATION: PROJECTED ENERGY GENERATION FROM YOUR SITE

Solar is a capital intensive investment. Hence, predicting solar energy yield is very important to make a
prudent decision on any solar power plant investment. It is a very complex exercise to predict solar
energy generation, because solar energy generation is affected by a wide variety of environmental
aspects. The primary aspect affecting the energy yield is Solar Irradiance. The total solar irradiance
falling on a solar panel is denoted by the term Global Horizontal Irradiance (GHI). Increasing
temperature plays a negative effect on the Solar Energy yield. This is denoted by Temperature
coefficient in the datasheet. Wind generally heips reduce temperature on the Solar Panels, thereby
having a positive effect on solar energy generation.

Projected Solar Generation (kWh/kWp/Day)
Latitude: 10.561958 Longitude: 76.166906

650
550 -
450
350
250 4
150

0S50

November December

owy  Tobeovey Wk NN Wy Shem . W g Sevteeher O
. Produced Useful Energy [inverter Output ), kWh S s System Loss (inverter Loss etc) kWh
m o Coliection Losses, PV Array Losses etc kWh e Average

©Sunsen: Simulation : Projection based on US Satellite Remote Sensing Data

With the assumption that High Efficiency PV Modules and Solar Inverters, including excellent quality
Balance of Systems (BoS) from renowned leading giobal manufacturers are used, and based on the
historical weather and irradiance data specific to your site determined from your geographic coordinates
(as given above), the expected month-wise yield of a solar photovoltaic power plant (kWh/kWp/day) is
given in the above chart. This is a projection based on your historical weather and solar irradiance data,
and the actual output might vary depending on actual conditions.

The following graph shows the annual average yield you can expect from a Solar Power Plant in your
project site, based on the conditions and assumptions mentioned above:

Page 11 of 19 AMALA NAGAR p tGE OlF NURSING
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December, 4.2 lonuary, 4.76

November, February, 4.62

October, 4.36

4.44

kWh/kWp/Day

September,

April, 5.01

11, SYSTEM CONFIGURATION
11.1. PV MODULES (SOLAR PANELS)

A photovoltaic module is a packaged interconnected assembly of photovoltaic cells, which converts
sunlight into energy. For this project solar module of 330 Wp/335 Wp/340 Wp/345 Wp/350 Wp/355 Wp,

which meet all international standards, is considered. 350 Wp module technical specification is provided:

PV Module Rating | 350

{ PmoduleMskeScountry |  ReC

PV Module type ; §f T Nkoatee. |
— e s Bmasee

; "~ Module dimensions ~ 2005mmx1001mmx30mm |

B R M;’Mﬁ;ﬁ;ﬁ;i*"* R B e e "_55'9_\7—'" s S e S T L S
R S e | et so——

|7 kralceeete - L. sam

. Weight of each module R T

| Certificates/Standards =~ IEC 61215, IEC 61730 & UL 1703. IEC 62804, IEC

| | 61701,IEC 62716, 1SO 11925-2, UNI 8457/9174, 1SO

T i | S001:2015,1S014001 =

*Exact Model {(Wp Rating) of the Solar Panels could vary (without affecting the total Wp of the Project) depending
an the Product Availability and Finat_‘{»ystem Specifications.
7
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11.2. POWER CONDITIONING UNIT (SOLAR INVERTER)

The PCU consists of in-built charge controlier and bi-directional inverter to supply continucus power to
the load with support to the load coming either from the solar array, Grid Power in order of preference.
Appropriate numbers of SOLAREDGE On-Grid inverters are considered for this project.

PARAMETERS SPECIFICATIONS :
INVERTER MAKE : SOLAR EDGE
__ INVERTER RATING S e BRRR o e
Max. DC power e 111750 W
Max.input Voltage i3 1000 V ’
Nominal DC Input Voltage B S 750 i
Max. current (A) 120 i
Number of Units i 3 i
Output {AC) ,
Max. apparent AC power { 82800VA
AC Output Voltage 380/220 ; 400/230
AC Output Voltage |5 Line to Line 304 -437/176 - 253 ; 320 - 460 /184 - 264 5
Range / Line to Neutral Range ‘
AC Frequency = 50/60 + 5 !
| Grids Supported ' Three Phase 3/ N / PE (WYE with Neutral)
Efficiency
Maximum inverter Efficiency o 98.3/98%
Dimensions (W / H / D) Primary Unit: 940 x 315 x 260; Secondary Unit: 540 x 315 |
e X 260 -
b : Weight 5 ~ Primary Unit: 48; Secondary Unit: 45
= Operating temperature range --40to +60 )
o Coolgcomoapt Fan {user replaceable)
i Safety :
; safety IEC-62109, AS3100
i Functional safety | Utility Monitoring, Islanding f
! % Protection, Configurable Power Factor,
- | countryConfigurable Thresholds

*Exact make and Model of the Solar Inverters could vary depending on the Praduct Availability and Final System

i

Prof. Dr. RAJEE REGHUNATH
PRINCIPAL
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Sola@ Solar Inverters e Eledgey

SolarEdge is a global leader, with 5 GW of shipments globally, in  architects of energy
smart energy technology. Established in 2006, SolarEdge developed

the DC optimized inverter solution that changed the way power is harvested and managed in
photovoltaic (PV} systems. The SolarEdge intelligent inverter solution maximizes power generation
while lowering the cost of energy produced by the PV system, for improved Rol.

Benefits of Power Optimizers
Traditiona! Inverter 1. Higher energy harvest
> Weak panels reduce 2 Safety
the performance of 2fl 7
panals in the ftring or are 3. Module-ievel monitaring
bypassed 4. Design fiexibility
> Pawer losses due topanel 65, Greater module compatibility and no power clipping
match " &
90% 909/ 90% . 6. Highar energy yield through wider mppt range
o 7 M dity
8. Higher efficiency
Sclarkdge System : Sy -
- sl s 9. Superior communication (dc power fine}
and tracked from each 10. Compliance with advanced grid codes
panet individusly 11. Lower system cost, faster roi
> 2% 10% more energy from o
9V v 12. System scalability
90% 100% 100%
Module-Level PV Monitoring

The web-based SolarEdge monitoring portal provides enhanced PV performance monitoring and
yield assurance through immediate fault detection and alerts at module level, string level and
system fevel.

ﬁ
g :
:

1Rt e
VS T4 wwhn
St ean 932 02 W
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11.3. MODULE MOUNTING STRUCTURE

The module mounting structure is designed for holding suitable number of modules in series. The Module
mounting structure is designed in such a way that it will occupy minimum space without sacrificing the

output from solar modules.

t |

Parameters Specifications {
T " Fixed Roof Mounted Type =
Location Roof / Ground mounting =
Material | ~ GP Tubes / Aluminium '
Overall dimension | As per design

Coating ! : 'Wk_E';;oxy Painting i
g?&;n:tsmw W+ Stainless Steel for nut & bolt, Hot Dip Galvanized /Anti Corrosive for self-drilling 1
e 3o screws & other screws |

11.4. COPPER CABLES

Sizes of cables between array interconnections, array to junction boxes, junction boxes to Inverter etc.
shall be so selected to keep the voltage drop {power loss) of the entire power plant to the minimum. They
are suitable for outdoor and for 1000VDC application.

| Parameters | Specifications i
T;p; . e
| Make " LAPP, Germany(for 4 sq mm DC Cables)/Polycab/E-FAB/Uniflex/Equivalent |
e
Working voltage ‘j ~ Upto1100V -
Test voltage 650V/1.1kV

Temperature "“ = | lugcwobgt =0

11.5. JUNCTION BOXES
In the Junction boxes, individual module strings are bundled and safely routed to the inverter. Junction

boxes will have suitable cable entry points fitted with cable glands of appropriate sizes for both incoming
and outgoing cables. These junction boxes are weather proof outdoor suitable and are IP 65 rated,
making it ideal for long-term use in PV systems.

11.6. EARTHING & LIGHTNING PROTECTION
Earthing: The array structure of the PV yard will be grounded properly using adequate number of
earthing kits. All metal casing / shielding of the plant shall be thoroughly grounded to ensure safety of the

Prof. Or. RAJEE REGHUNATH
PRINCIPAL
AMALA COLLEGE OF NURSING
AMALA NAGAR PO., THRISSUR-680 555
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12. BiLL OF MATERIALS / SCOPE OF SUPPLY

! .l-Solar photo voltaic module 330 Wp/335 Wp/340 Wp/345 { : .

1 wp /350 Wp/355 Wi %Totalling 350 kwp |
§Solar PCU - SOLAREDGE-SE-82.8K, SOLAREDGE-SE-27. BK ;
2 SOLAREDGE-SE-17K / Equivalent | SRR A8 A No.
3 1I\ﬁ!t;»dule rnountmg structure i Set | No.
4 Cable & Wires & Earthing & Ltghtmng Protectnon ’ Set Set [
o e, T Ir—— S SN———— ¥ i
5 xDC Arrav .lum:taon Boxes {DC Strlng Combtner Boxes) } No. No. {
6 ISolar ACDB | 1 £ e
RUEUEN SHU— PRSI O S R S X IR 6 i L._.;ir, ._fWﬁ,._..?
7 [Installation Accessories | 1 } No. |

il b i T A gl A et U S —

WPCSHITEEEIGES ST (R TR O

NOTE The above mentloned gty. may vary dependmg on the actual site condition.

13. PROJECT COST
-

In estimating the cost, the maximum care is taken for quality and reliability while keeping in mind that the
price should be competitive. The cost estimated in this section is the complete cost of supply, installation
and commissioning, transportation; based on the present market price of various components;

{Supply of appropriate nos of 330 Wp/335 Wp/340 Wp/345 Wp/350 | .;0\ =3 )
Wp/355 Wp poly/mono crystalline modules (Totallmg_ 350 kWp] wuth ; 2062
module mounting structure (if licable). Su of (iR 4 o
g (tf App J. Supply f Product Supply Cost: |
!

1 of 400 VAC, SOLAREDGE-SE-82.8K, SOLAREDGE-SE-27.6K, SOLAREDGE
SE-17K / Equivalent On-Grid Inverters totalling 280 kVA AC capacity. Rs.19,621,875/- & o
Supply of Junction boxes, Distribution boxes, Cables, and other | W

Hardwares etc. All product Supply by Moopens Energy Solutions Pvt Ltd., A |
Design and Fixing of Solar PV Modules, Integration and Installation of ! Installation &
'various equipments & components and Installation & commissioning of | *

. 'the 350 kWp ongrid plant. Optional: All Services provided by Moopens E - Commissioning & Service P.'{:
'Energy Services LLP, and are optional for customers. ! Rs. 503,125/-
SOLAR PROJECT COST SOLAR PROJECT COST : Rs.20,125,000/- 2,/ | 44,45 %
3 | (including Raised Structure {Rupees Two Crore One Lakh Twenty Five Thousand Only]™ 23~ .
e T
— / :

'8 Taxes: GST will be Extra : GST 5% for the product Supply component, GST 18% for the service
Component. Any changes in taxes, basic customs duties/import duties (for imported items) or tax
structure etc from time to time would be payable at actual.

% Basic customs duty, antidumping duty and Safeguard duty are included in the basic costing.

& Validity of the Offer: 3 Weeks

‘% Payment Terms: 50% advance payment against Purchase Order, 20% advance payment against
delivery of solar panels {For imported Solar Panels, Materials Delivery Payment will be due 10 days
before materials arrive in the port against perfoma invoice), 10 % advance payment against delivery

QT -1 e installation and commissioning, 10 % payment shall be done
G
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one month after ready to charge to grid (successful test run). There could be delays in getting
various necessary statutory approvals and licences, and under no circumstances will any of the
payments be linked to any such approvals or licences, and our complete scope of Supply & Work
ends when the system is delivered, installed and ready for testing.

14. WARRANTIES

Solar Panels

REC: 20 years + 5 years extra (for Moopens Customers
only) product manufacturing warranty. At least 97.5% im
output guaranteed during the first year of performance. i”‘ -

Maximum 0.5% degradation in power output per year till n i e e
25 years. 85.5% Output warrantied in 25th Year. All under T e T
Standard Test Conditions.

Solar PCU (Inverters): SolarEdge: 12 Years Product Manufacturing Warranty
All other brands: 5 Years Product Manufacturing Warranty.

Complete System: 5 Year limited warranty for the complete system. Moopens Energy Solutions will
extend all manufacturer warranties for a period of five years from the date of system commission If any
equipment fails due to manufacturing defect during this five year period, Moopens Energy Solutions will
replace or repair at no cost to the Customer. For details, please refer to detailed Terms and Conditions in
the next page.

8 All product supply payments must be made to Moopens Energy Solutions Pvt. Ltd. and our account
details are ; State bank of India, Aluva Branch, A/c No: 32784064907, IFSC: SBINOOO8596. GST Number:
32AAICM1406F1Z

¥ Supply, Delivery & Installation: 20 - 24 Weeks from the date of receipt of your firm & technically clear
Purchase Order & advance, and subject to adherence of payment terms mentioned above.

& Limited Liability: Our liabifity is limited to the scope of manufacture and keeps it ready for dispatch,
Installation & Commissioning.

% A raised Solar Structure with sheets is considered in the basic costing. Any additional scope of work, if
agreed, is quoted extra as additional structure cost. Any Civil work is in the scope of the Customer.

‘M Approvals: Inspectorate Approval is excluded in the Scope and Pricing. However, we offer to support
the client in obtaining all necessary approvals, permissions, & Licenses. Any statutory/license fee for
approvals, permissions, & licenses from KSEB or inspectorate will be in the scope of the customer.
Customer agrees to support Moopens Energy Solutions Pvt Ltd with all necessary documentations
{Such as copies of Land Title Deeds etc) for availing Concessional Customs Duty Certificate (CCDC).

8 Annual Maintenance Contract: After the warranty expires, Annual maintenance contract expenses
would be charged extra.
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No. Of Solar | Solar Capacity | Total Project Cost
Ft.
Section Sq. Panels (kwp) including Structure
7475 +
Devamatha Hostel | _ i s 329 115 Rs. 6,612,500
Chavara Hostel 6500 286 100 Rs. 5,750,000
Nursing College 8775 385 135 Rs. 7,762,500
Total 23400 1000 350 Rs. 20,125,000

* GST will be Extra : GST 5% for the product Supply component, GST 18% for the service Component.

* Basic customs duty, anti dumping duty and Safeguard duty are included in the basic costing.

* 350 Wp REC panel considered for calculations and drawings.

* Any Statutory Fees/registration fees for KSEB & Inspectorate approval etc is extra, and has to be borne by the
customer.

Payment Terms: 50% advance payment against Purchase Order, 20% advance payment against delivery of
solar panels (For Imported Solar Panels, Materials Delivery Payment will be due 10 days before materials
arrive in the port against perfoma invoice), 10 % advance payment against delivery of inverters, 10% against
complete installation and commissioning, 10 % payment shall be done one month after ready to charge to grid
{successful test run). There could be delays in getting various necessary statutory approvals and licences, and
under no circumstances will any of the payments be linked to any such approvals or licences, and our complete
scope of Supply & Work ends when the system is delivered, installed and ready for testing.

Warranty Terms: i

REC: 20 years + 5 years extra (for Moopens Customers only) product manufacturing warranty. At least 97.5%
output guaranteed during the first year of performance. Maximum 0.5% degradation in power output per year
till 25 years. 85.5% Output warrantied in 25th Year. All under Standard Test Conditions.

Solar PCU (inverters): SolarEdge: 12 Years Product Manufacturing Warranty

CAMC : Sixth year onwards CAMC Rs. 70,000/- per year till the end of 15th year. Then 25% increase in CAMC
(Rs. 87,500 per year) till the end of 25th year.

Response Time for complaints : 24 hours . Normal situation rectification time - 3days (other than inverter).
Replacement : 7 days from complaint identification. If not following the terms then 10 % of lost solar
production cost per day will be deducted from the next year CAMC amount.

Additional Support : Automatic sprinkler system for 590 kWp solar power plant.

Muttom, Aluva For Moopens Energy Solutions Pvt. Ltd.
22-01-19
o
2 Mohammed Fayaz Salam
CEO & Director
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MAINTENANCE REPORT OF THE SOLAR PLANT IN THE COLLEGE USING MOBILE
APP
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