@ HIND Hind Hybrid Electrification

1KW WIND HYBRID ELECTRIFICATION

SPECIFICATION :

1) IKW WIND TURBINE

2) 1.5KW SOLAR POWER SYSTEM
3) 4* 12V/150AH BATTERY

4) 2 KVA PCU

The Hybrid Electrification consist of following component
a) Wind Turbine
b) Solar Module
c) Power Conditioning Unit (PCU)
d) Battery Bank

Hybrid Electrification Line Diagram
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Advantages of Wind Hybrid Electrification :-

% Complementary resource characteristics: Wind and Solar energy resources are complementary on a diurnal
basis, with peak wind times after sunset and before sunrise and peak solar times aligning with periods of lower
wind resource.

< Efficient use of land: To make efficient use of land between wind turbines & solar which are duly spaced apart to
avoid row effects.

% Analogous technical processes: Both Wind and Solar rely on natural sources and can be integrated into common
ACor DCoutput to feed into the local utility grid.

% Cost efficiency from shared infrastructure: Shared data collection systems, O&M service facilities, asset
management and common point of interconnection are beneficial for cost efficiency, especially for projects with
higher capacities.

Additional Benefits Of Wind Hybrid Electrification :-
Hybrid Renewable System - Combining wind and solar energy resources in a fully integrated platform.

High Energy Density - Wind and Solar energy generation within a compact footprint, creates the greatest
energy density (Energy/sq. Meter) of any product on the market.

Scalable - The units can be interconnected to increase a user's energy production capability.
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Unique - The hybrid power plant seamlessly integrates wind and solar energy generation in a single unit. This
allows the product to be an effective solution in markets where the natural resources available for wind and solar
energy generation.

Implementation Strategy -

The implementation of a Wind Hybrid Electrification System will depend on different configurations and use of
technology.

Wind Hybrid Electrification - DC integration:

DC integration is possible in case of variable speed drive wind turbines using converter - inverter. In this
configuration, the DC output of both the Wind and Solar PV plant is connected to a common DC bus and a
common inverter suitable for combined output AC capacity is used to convert this DC power into AC power. The
DC-coupling topology has the advantages of simplified hardware, lower cost and higher energy efficiency.
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CONTROLLER SPECIFICATIONS

CASE STUDY

* Wind Turbine charge controller comes in
12V, 24V, 48V, 96V, 120V and 240V
configurations.

» Clear alpha-numeric digital LCD screen with user
selectable display options.

» Equipped with advanced microcontroller based

* Front panel LCD display with the following features

technology to provide easy access for monitoring
and operation for the user.

» Field adjustable battery voltage set points

* Energy saving backlight operation.

» Controller diverts extra energy to dump load,
when batteries are fully charged.

» Battery over voltage protection.

'> Displays battery voltage
> battery charging current
> kW and kWh reading

> battery UV

> QV status

> Instantaneous / monthly / average wind speed (in‘
m/s) can also be displayed if anemometer is
configured in the controller.

> Supervisory password provision

THE INDIAN ARMY
CUSTOMER:

BACKGROUND

O Border defence is one of the most critical areas of focus for the government and the armed forces in

particular. India is bordered by terrains of vast variety — from the deserts of Thar in Rajasthan to the snow-capped

mountains/Q\/Q\ in the north and the dense jungles in the north east — and each of these brings
with it its own infrastructure limitations. The military installations in these locations, therefore, face an

enormous challenge in the delivery of essential services such as power and water

The remote locations of these defense installations often result in a lack of access to conventional

electricity grids, as it is very difficult to add power infrastructure at these places. As a resyH

diesel generators become the alternative for generating electricity. Not only is diesel expensive ang

difficult to transport to these locations, it also poses a serious vulnerability when stored on-site.
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Mono Solar Modules offer several advantages over conventional solar modules due to their enhanced capability to absorb light.
This allows user to opt for more module placement options without compromising much on the plant performance. Higher module efficiency

ensure better payback period and value extraction from the system.

FEATURES: High module efficiency ® PID resistant ® 10 years of product warranty ® 25 years of limited power output warranty ® IP67 rated

junction box suitable for outdoor application @ Suitable for standard 1000V systems ® Positive power tolerance
APPLICATIONS: Rooftop On-grid PV systems ® Rooftop Off-grid and Hybrid PV Systems ® Ground-mounted solar parks ® Microgrids

® Wind-Solar Hybrid Power Plant.

SPECIFICATIONS

Electrical Characteristics*

Pmax (Wp) 375 | 400

Power tolerance +5W

Module Efficiency (%) 19.32 19.86
Vmp (V) 41.46 42.42
Imp (A) 9.05 9.45

Voc (V) 48.40 49 23
Isc (A) 9.86

NOCT (°C) 45+2

Maximum System Voltage (V) 1000

Mechanical Characteristics

Cell Type

Monocrystalline

Number of Cells/Arrangement

72 /6x12

Output Cable (CSA/Length)

4mm? / 1000mm

Connector

MC4 compatible

Front cover

ARC coated, high transmission, low iron, tempered glass (3.2mm)

Encapsulation

EVA

Junction Box

IP67 (3 diode)

Frame

35mm Anodized aluminium alloy

Maximum front/rear load

5400 Pa / 2400 Pa

Dimension- Lx W x T (mm)

2002 x 1006 x 35

Weight (kg) 23
*All data measured in STC
Operational Characteristics 1006
Operating Temperature Range -40 to 85°C 1006 I |
Maximum Relative Humidity (%) 85% ] <3® 35_1
Temp. Co-efficient of Voltage -0.29%/°C
Temp. Co-efficient of Current 0.05%/°C I:I
Temp. Co-efficient of Power -0.38%/°C
STC: 1000 W/m? irradiance, AM 1.5 spectrum and a
25°C cell temperature
NOCT conditions: 800 W/m? irradiance, ambient
temperature 25°C, wind speed 1m/sec
WARRANTY & CERTIFICATIONS N & o |o©
~
Product warranty: 10 years & & =A(§o
Performance guarantee: 25 years power output
guarantee with 90% power output at the end of
10 years and not less than 80% power output at the
end of 25 years
971 —
— —»430 l— —
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MONO PERC SERIES

Mono PERC Solar Modules offer several advantages over conventional solar modules due to their enhanced capability to absorb light.
This allows user to opt for more module placement options without compromising much on the plant performance. Higher module efficiency
ensure better payback period and value extraction from the system.

FEATURES: High module efficiency ® PID resistant ® 10 years of product warranty ® 27 years of limited power output warranty ® IP67 rated
junction box suitable for outdoor application @ Suitable for standard 1000V systems ® Positive power tolerance
APPLICATIONS: Rooftop On-grid PV systems ® Rooftop Off-grid and Hybrid PV Systems ® Ground-mounted solar parks ® Microgrids
® Wind-Solar Hybrid Power Plant.
SPECIFICATIONS

ELECTRICAL DATA@STC Module code* : SSXXX144 M10
Nominal Power " P, (Wp) 535 540 545 550 555
Power Tolerance - (W) 0/+5 0/+5 0/+5 0/+5 0/+5
Nominal Power Voltage -V, (V) 41.47 41.64 41.80 41.96 42.00
Nominal Power Current - | . (A) 1290 1297 13.04 13.11 13.18
Open Circuit Voltage - Vo (V) 49.45 49.60 49.75 49.9 50.05
Short Circuit Current T (A) 13.79  13.86 13.93 14.00 14.07
Panel Efficiency - (%) 20.7 20.9 21.1 213 215

Values at standard test conditions STC (airmass AM 1.5, irradiance 1000 W/m2, cell temperature 25°C).
*Where xxx indicates the nominal power class (Pyy) at STC indicated above.

: e 100
Operat!onal Characteristics - 3541
Operating Temperature Range -40 to 85°C = 1 ]
Maximum Relative Humidity (%) 85%
Temp. Co-efficient of Voltage -0.35%/°C
Temp. Co-efficient of Current 0.045%/°C
Temp. Co-efficient of Power -0.275%/°C L
Enlarge view of
STC: 1000 W/m? irradiance, AM 1.5 spectrum and _mounting hole(10:1)
25°C cell temperature 7
NOCT conditions: 800 W/m? irradiance, ambient o
temperature 25°C, wind speed 1m/sec ‘; =/ Iy |
&710:1 ]
WARRANTY & CERTIFICATIONS 24210 g g R
) ) o o= 9 3 3 g
Product warranty: 15 years 1G(;0;|ndlng Holes o D @
aces
Performance guarantee: 27 years power output - J Label —
guarantee with 90% power output at the end of Moluntingfholes
10 years and not less than 80% power output at the ]
end of 27 YEAls Mounting Holes
8 Places e
l 1089
Draining holes &
8 places J :
iS4 U Units: mm
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POWER CONDITIONING UNIT (PCU)
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PCU TECHNICAL FEATURES

Type |SOLAR PCU ( POWER CONDITIONING UNIT)
INPUT
170V ~270V (Wide input volt
Input Voltage Range (Wide input voltage range)

220V ~ 230V (Normal input voltage range)

Nominal Input Voltage(s) Supported

220V AC, 50Hz

Input connection type

Hard Wire

BATTERY Full Load Runtime (minutes)

Depends on Load & Battery AH

Solar Charge Controller

Type MPPT/PWM

Max.PV Open Circuit Array Volatge 44VDC

Minimum PV Voltage 34VDC

PV Current Capacity 60AMP

Charge Algorithm 3-stage Bulk / Acceptance / Float Plus Equalize
OUTPUT

Output Volt Amp Capacity (VA) 2000

Output Watt Capacity (watts) 1600W

DC System Voltage (VDC) 24V

Load Capacity >110% faulty after 300ms
Phases 1Phase - 3 Wire (L.N.E)
Output AC waveform Pure Sine Wave
Efficiency > 88%
GENERAL
Customised LCD Display, Dual Colour Display,Mains Mode, UPS
LCD Disol mode,Load percentage ,Battery voltage,Grid Input volatge, out put
splay voltage,PV voltage,PV current,SPV charging Amp, Cumulative KWH
Hours. FAULTS- shortcircuit error, battery low, over load,

Alarms Pre alarm - overload conditions / short circuit

1)Switch control off / on power status
Switches 2)Switch for mains input voltage range

3)Switch to select the charging Low and High current

4) Power Saving Mode,Priorty Seclection Switch(S-B-G)-(G-B)

= 2000 . .
Protection 300% Load (with manual reset function), battery low, battery

overcharge, over temperature
Cooling Method Forced air cooled

Transfer Time

Battery to line mode : 10-20 milliseconds / Line to battery mode : 20
milliseconds

Housing Material

Powder coated / painted MS

COMMUNICATION

RMU ( Remote monitoring Unit)

|Optional GSM Based ( NOTE- GSM Sim in Customer Scope)
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PCU TECHNICAL FEATURES

ENVIRONMENTAL
Operating Temperature Range 0°C to 50°C
Relative Humidity 95% (non-condensing)
Degree of Protection IP 21
BATTERY

Battery Charging Profile(Boost /Foat) Boost , Absorption and Float Charging.

Max Charging Current(when battery is

fully discharge) Low Mode 8 amp High Mode 13 amp

SPECIAL FEATURES

Cold Start (startup in battery mode during

2 o i) Cold-start operation supported

Solar Charge Cut-off When Battery Reaches 14.2v/bat (28.4Vdc)
Battery Low Cut-Off When Battery Reaches 10.5v/bat (21Vdc)
- - n
el Clhgaes o Viellizss Grid charging stop when battery reaches 13.8V £0.2V and transfer to

backup mode (per battery)

Grid charging starts when battery reaches 11V 0.2V and transfer to

Grid Recharge Voltage it et
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Wind Solar Hybrid Power Plat

12ATL 200 12 200 63 500 190 400 45
12ATL 225 12 225 68.5 500 190 400 45
Product Details

Type of +ve Plate Tubular

Type of -ve Plate Flat Pasted

AH efficiency >90%

WH efficiency >80%

Terminal Type

L-Terminal with Antimony Lead Alloy

Self discharge for 28 days

< 5% (As per 0S13369<10%)

Recommended Max Period of

Storage

Max. 60 Days at 27°C

Electrolyte specific gravity of the

end discharge at 27°C

124

Electrolyte specific gravity of the

end discharge

113
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