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Electrical Energy or Electricity

Electrical Energy is measured in Kilowatt —hour
1 W.H =3600 Joules

= 860 Calorie
India
Electrical Production
1947 - 1350 M W 2015 -3,00,000 M W

850 M.W (Coal, Diesel) 2,15,000 M W — (Coal, Diesel)
500 M.W (Hydro power) 85,000 M W — (Renewable)
Renewable (Solar)
India -5,000 MW
5/30/2016 Tamilnadu -500MW >



Energy Spectrum

Wave length
(km)
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A Little Background on Light

Increasing energy
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Increasing wavelength >
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Solar Cell

4 )

A promising technology for addressing energy
needs of India and world.

\_ J

Substantial progress have been made in the
development of primary and applied aspects of
Solar Cells especially in light weight materials
and low-cost electrode materials for the

improvement of power generation devices.
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Photovoltaic Effect
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Silicon Solar Cell

Single
Crystalline

25%

4 N\

Polycrystalline
20%

/’

Amorphous
9.5%

~

I



111,V, VI, VII Solar Cell

GaAs (Thin film) 27%
GaAs (multicrystalline) 19%
InP (Crystalline) 23%

Thin film Chalcogenide

CIGS 20%

CdTe 17%

Multi Junction Device

GalnP/GaAs/Ge 33%

Galn/GaAs 30%

GaAs/CIS 26%

5/30/2016



Hybrid Solar Cell

(Organic-Inorganic)

4 )
Conventional Solar Cells are no longer considered for Solar Cell fabrication due to
expensive materials of High Purity and intensive process techniques.

L J

-

The efficiency of conventional Solar Cells made from inorganic materials reaches
up to 24%.

- J

4 )
Various new strategies, methods and innovative approaches are implemented in

Organic, bulk-hetero-junction, Polymer and Dye-sensitized Solar Cell applications

to increase the overall power conversion efficiencies
\_ J

5/30/2016 9



Dye Sensitized Solar Cell

5/30/2016

Aol '
Work : I

Adsorbed dye Electrolyte

" N\

D* D
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D+

Dye-sensitized
nanocrystalline TiO, photoanode 1o



Dye Sensitized Solar Cell

Nano | Thick |Paste/Photo Dyes n%
structure| ness centre

(um)

NRs 0.7 TiO, Di-tetrabutylammonium cis-bis(isothiocyanato)bis(2,2’-(1.13

2.3 bipyridyl-4,4’-dicarboxylato)ruthenium(ll) 4.87

NPs 12-15 TiO, Ruthenizer 535-bis TBA 4.2

NPs 10 TiO, cis-Bis(isothiocyanato) bis(2,2’-bipyridyl-4,4’- 5.2

dicarboxylato ruthenium(ll)
NT/NP 8-9 TiO, Di-tetrabutylammonium cis-bis(isothiocyanato)bis(2,2’-({3.12
NMTo/201 11.88 bipyridyl-4,4’-dicarboxylato)ruthenium(ll) 2:69




NP - TiO,/Al,O; |Di-tetrabutylammonium cis-bis(isothiocyanato)bis(2,2’-|6.80
TiO,/Bi,0; |bipyridyl-4,4’-dicarboxylato)ruthenium(Il) 1.73
Di-tetrabutylammonium cis-bis(isothiocyanato)bis(2,2’-
bipyridyl-4,4’-dicarboxylato)ruthenium(ll)
NP 10 TiO,-SiO, |Di-tetrabutylammonium cis-bis(isothiocyanato)bis(2,2’-| 5.9
bipyridyl-4,4’-dicarboxylato)ruthenium(ll)
NW/NP TNW/TNP |Di-tetrabutylammonium cis-bis(isothiocyanato)bis(2,2’-16.27
TiO,/SrO  |bipyridyl-4,4’-dicarboxylato)ruthenium(ll) 6.91
Di-tetrabutylammonium cis-bis(isothiocyanato)bis(2,2’-
bipyridyl-4,4’-dicarboxylato)ruthenium(ll)

5/30/2016
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Polymer Solar Cell

4 )

PT (polythiophene) and other oligomers have better
morphology and optoelectronic properties for increased
efficiency

S 5

Based on P3HT (poly-3(hexylthiophene)) derivatives

_—

Polymer Solar Cell 7.4%

AL

\
>

Polymer Tandem Solar Cell 9.02%

5/9%Q/2016 J
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Applications of Solar Cells

7

Toys, Watches, Calculators

\
7

Electric fences

\
7

Remote lighting systems

\

Water pumping

7

Water treatment

\
7

Emergency power

\
7

Portable power supplies

\

Satellites

.

5/30/2016




Off-grid application

Pumping

: ; " ‘ . ‘ -

i £ . ’

Al Ty ‘af fy —_ -
Solar Home Systems =

5/30/2016 15



Grid Connected applications

N W \ \‘\\ = % \ X 1
I Residential Home T pv Poiwer Plants
Systems (2-8 kW) (> 100 kW)

5/30/2016 16



Future Applications

Nano Solar Cells : :
 Tiny rods are embedded In

a semi-conducting plastic
layer sandwiched between
two electrodes

* Rods act like wires,
absorbing light to create
an electric current

Tetrapod Nanocrystals

« May double the efficiency of plastic solar cells

* Made of cadmium, tellurium

5/30/2016 17
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Advantages

It is clean and non-polluting
It is a renewable energy

Solar cells do not produce noise and they are
totally silent.

They require very little maintenance

They are long lasting sources of energy which can
be used almost anywhere

They have long life time

There are no fuel costs or fuel supply problems

18
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Thank you

To see the future of energy
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About the Founder

« Founded by Victor Thamburaj
* Alumnus of IIT-M
« Electrical Engineer

« 40+ years of experience in Germany

| > TCP - iP
IPLON _
| > LON Works hA 4

TCP-iP: Communication protocol
LON Works: Decentral applications

iPLON’ . - KEW o

The Infranet Company
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About iPLON

« We believe in Renewable energy and Post Carbon
Economy

« HQ in Germany (Schwaebisch hall)
« Experience of over 1000 MWp, >5000 installations
- Started Indian operations in 2012 (Chennai)

« Focused on M&C and O&M of solar farms

. %odmpleted over 750 MW and 20 rooftop installations in
ndia

« Asia’s largest (151 MWp) project in MP

- ® SR
iPLON’ > KFW occ




Tamil Nadu’s solar market

Total installed capacity: 285 MW
as of October 31, 2014

Sector
97 76 iFy 285MW
Commercial Industrial Residential
With MNRE subsidy Without MNRE subsidy
Andhra
Pradesh,
4.3%
Uttar
Pradesh, _
45%
Kerala, _
4.7%
Maharash
tra, 4.7% /
Rajasthan, - k)
5.3% »
K""S“;‘;“ Delhi,
T 6.1%

iPLON’, e -

The Infranet Company

Source: Bridge to India

IKFW oec
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India’s Tamil Nadu Could Become
a Renewable Energy Powerhouse

by Deepak Sriram Krishnan - February 27, 2015

This blog post originally appeared
on !/ ’

Tamil Nadu, India’s sixth-most
populous state, has emerged as a
major hub for renewable energy over
the last decade. More than one-third
of its installed capacity—about
8,000 megawatts—now comes from

Solar empowers residential, commercial, and

renewable energy sources like wind industrial consumers to lock in power prices

and solar. below grid averages. Photo by Intel Free

Still, the state’s clean energy markets Press/Flickr.

can go further—research shows that
Tamil Nadu’s renewable energy potential is close to 680 gigawatts (GW), 85
times its current installed capacity and comparable with the U.S. fossil fuel power

plant capacity (781 GW) in 2012. Harnessing local renewable energy resources
could yield important economic development benefits for the state; but
government, industry and the utility will first need to work together to address
some key challenges.

The Infranet Company
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~76 MW Source: Bridge to India
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Sun: Source of Energy

O\ N &
W

Riih,

Used for thermal applications "* i Converts Light to Electricity

G
i - d \"/v , 4

2.

iPLON" =
The Infranet Company =5 I( F\V DEG



Solar PV
modules

Inverter

AC DB

Meter

The Infranet Company
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Off Grid Solar PV System

Charge controller
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Balance of Systems (BoS)

Power Electronics — Inverters, SMU

Mounting structures
o Racking: Fixed tilt
o Tracking systems: Single/Dual Axis

Cables and connectors

Performance monitoring systems
o Weather Stations
o Local Monitoring (SCADA — PC based)
o Remote Monitoring (Web based)

 Installation
o Engineering and Design
o Construction
o Project Management

- ® SR
iPLON’ > KFW occ




Solar PV Technologies

Cell Types
A
|
| | | ) I
i ™ /
Crystalline Thin Film
Silicon J PV
\ .
| |
Mono Poly Amorphous Cadml.um C?pper.lndlurrf
Crystalline crystalline Silicon (a-Si) Telluride Gallium Di-Selenide | f}
y y (CdTe) (CIGS) v
. v . S S J % J \ J

iIPLON"® e
The Infranet Company PV Modules = KFl\V DEG




Types of Inverters

« Central Inverter
o Dominant in emerging markets

 String Inverter
o Preferred in European markets

 Micro-inverter

Still on DC
Level!

—
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Mounting structures
- Modules’ long-lasting companion | R |

« Supports the modules

« Aluminium, Galvanised Iron

- B

« Should be "Corrosion Resistant" L

« Choose wisely — Soil, wind,
weather conditions!

« Majority — Fixed tilt
« Rare: Trackers

- ® SR
iPLON’ — KFW occ



Performance Monitoring System

« Weather Stations
 Local Monitoring (SCADA)
« Remote Monitoring

Why Remote Monitoring?

Gain insights into:

« String current

« String voltage

« Inverter performance

« Energy Generated

» Error-messages

« Weather conditions

« Performance of the plant

« Benchmarking multiple projects

- ® SR
iPLON’ > KFW occ




Ottering solutions for Solar Rooftop Plants

\ &
TN
| \ R
A 3

« Typical enquiry: "1-liner’

* Non-precise offer: "Price budget”
« [PLON questionnaire
 Customer project details ok <
- Official offer

e Customer Purchase Order

« Engineering, Production, Delivery and Commissioning
Workflow

iPLON’/
T!emeane'::mangN = A KFW oec



Typical enquiry

Hi Gowrishankar,
Thanks for reverting.

To start off with we require your solutions for
a 200 kWp rooftop installation.

Please advise detailed technical and
commercial solution for the same.

iPLON’/
T!emeane'::mangN = A KFW oec




Design of a Monitoring System

Device details
« Inverters
« Energy Meter
 String Monitoring Unit
» Weather Sensors

Plant details

« Plant Layout

« Internet Connection
« Site Location

« MNRE Certificate

« Delivery time

iIPLON°/ "
L — IKFW occ




Why do we ask for the device details?

Mode of communication

Communication Protocol

Output Signal type

TP ERE

Engineering & configuration efforts =
No. of field inputs and their properties

iPLON’/
T!emeane'::mangN = A KFW oec



Why do we ask for the plant details?

Understanding nature of the site:
— Single roof

— Distributed roofs

— Distance between the devices

Which GPRS network works well

o 5 &

Location of the plant

Customs Duty exemption possibility = Offering
the best competitive solution that fits both

- ® SR
iPLON’ > KFW occ




A Practical example

Device Details:

1. Inverters: Make and quantity- SMA (STP 60 x 3 nos.)
. Energy Meter: Make and quantity (1 no. ?) (Schneider; 01)
3. String Combiner Monitoring Boxes (if applicable): Make and quantity (Make yet to be
decided; Qty- 03 nos.) N
4. Weather Sensors :- Shall iPLON also offer this. For rooftops we have M&T Ingenietﬁ'b“f 0
make sensors (Irradiation, module temp, ambient temp and wind speed) with an RS48

output. If you are procuring sensors separately then please mention make and type (outpu -
signal) (Please quote for your sensors) e

Other details:

1. Plant layout: So that we can check if all devices are nearby (cable length RS485) (Max. -
distance between devices shall be of 25 mtrs.)

2. Internet connection: Do you have a DSL connection on-site or should we supply a GPRS
router (DSL connection available)

3. Site location: nearest railway station (Gurgaon, Haryana)
Do you also have a MNRE certificate for customs duty exemption ? (Yes)
5.  When is the Delivery time? (Mid- April)

»

We shall be able to make a good offer with these details. Looking forward to the same.

- ® SR
iPLON’ > KFW occ
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ETHERNET

Digisol router

SWI SW2 TP 55 RS232=1 RS232:2

8 11y iPLON’/
QO ee
O seva
O nmeen: P
9 e IGATE
O v
O nsaw:
QO wona
S0 % RE43S -
LON
RS485
Analog 1/0
SMU
L
= Solsr [radistion Secsor
« Amizieet Tomperatre Sensor ——
«Module Suriace Temp Sensor
- Wi Speed Sanasr
«Plant orvntt

- Spriekit OniON

- @ I
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DSL internet Line

iBOX
Etharnet Cable
— —

i =

= o

E? IEATE

iF T
1)

LISB Cable

iy Sy

RS485 - Serlal converter

Refusal invertars 1,2 and 3

HS 485 terminals

LIl
® @

R5485

RS485

Lawiaery EM 44K

P LTE]
Sareihy

iPLON GmbH
iBax Standard roc top solution
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Our Offer
5t Street, Mylapore, Chennai, iPLONO

Tamil Nadu, India 600 004. India Pvt Ltd.,
Mobile: +91 98849 70611

email: info@iplon.de
Web: www.iplon.in

£

From: Gowrishankar Ramanan Direct No.:  +91 7338910852
To: Date :
Tel Nr: e

Number of Pages: 3

Offer Number: Rooftop offer. V1.0
Grid tied Rooftop PV plant monitoring system
Dear Mr. i
In response to your enquiry on 2™ February 2016 and subsequent discussions over the phone, we r

would like to make an offer for your requirements which includes our delivery and payment conditions.

System size —
Location — )
Segment — Commercial Rooftop

Description Price
Monitoring system iBOX Premium for rooftop

- iBox with Datalogger

- 24V Power supply

- RS485 Modbus communication with Delta Inverters (3 in daisy chain)
- RS485 Modbus communication with 1 Energy meter (Make:xx) z
- EasySync-1no. (2 R3485 to 1 USB converter)

- Buildin a IP 55 Hensel Box: ready with all terminals.
- Engineering

Weather Sensors

- lrradiation Sensor (M&T Ingenieurburo) with in-built Module Surface temp z
- Ambient Temperature sensor (M&T Ingenieurburo)

iPLON’ s — KFW occ

The Infranet Company




- ®
5t Street, Mylapore, Chennai, '

Tamil Nadu, India 600 004. India Pvt Ltd.,
Maobile: +91 98849 70611

email: info@iplon.de

Web: "."‘.'".".'".".".iglon.iﬂ

Web-portal rental & maintenance charges after 1=! year

- Charges applicable from 2nd year T
‘Per year price quoted

On-site commissioning charges

- Plant located in Chennai

- Termination of all cables at iBOX end (Power supply, R3483, TCP)
- iPLOMN Engineer will visit at site and get all devices online

- Configuration and testing of web-portal:

- Handover and training

(Prices are exclusive of taxes. Will be charged as per actuals)

* The total length of this Modbus RS485 bus should not be more than 200 meters
Scope of Customer:

Mounting and Installation of IPLON Cabinet & weather sensors

All cable procurement

Power Supply, RS485 and sensor cabling

All terminations on device end (Inverters, Energy meter etc)

Internet connection foriGate (for commissioning purposes too)

IPLON will support with termination and connection drawings and cable guidelines

DR

Frame conditions:

+« DSL/GPRS costs to be taken up by customer

* Access to Internet portal for 1 year

IPLON payment and delivery conditions

5 years cooperation contract (delivery of hardware and software and services)

A mutual and confidential cooperation

Additional engineering and services will be charged separately

+« Customer to provide device communication protocol mapping details fo IPLON for free of
charge in case IPLON already does not have them

+« The prices quoted are applicable only for this project in Chennai

+« All issues, problems which occur due to mistakes not done by IPLON will be charged to the
customer separately

s« Taxes, shipping, handling, insurance, VAT, Customs Duty and other charges, if occurring, will
be charged separately

iPLON’ s — KFW e

The Infranet Company




iPLON’,

The Infranet Company

- ®
5t Street, Mylapore, Chennai, ’

Tamil Madu, India 600 004. India Pvt Ltd.,
Mobile: +91 98849 70611
email: info@iplon.de

Web: www. iplon.in

Offer validity: 14 days
Delivery: Approx. 4-5 weeks (after Order confirmation).
Delivery on receipt of agreed prepayment
Payment : 50 % : Prepayment
50% : Delivery of iBox on-site
Wired Transfer.

This offer is based on the frame conditions mentioned above and valid for 14 days from issue.
According to the timescale mentioned above, the order has to be placed in sufficient time, to ensure
on time delivery.

The charging of additional services will be done immediately as the services occur. The payment
period is 7 days net.

Installation to begin as per project status feedback from Customer (please note that if the customer
gives us a wrong feedback, the extra charges will be forwarded to the customer)

Commissioning to begin as per project status and the feedback from Customer

This offer is for all the parts named above. Individual purchase of single parts is not possible.

More efforts and work which are needed due to incomplete or wrong data and information will be
charged additionally. For the unlikely event of changes in the supply chain of iIPLON, iIPLON will
address these issues openly to the customer.

This electronic offer, including all attachments, is directed in confidence solely to the person(s) to
whom it is addressed, or an authorized recipient, and may not otherwise be distributed, copied or
disclosed. The contents of this fransmission may also be subject to intellectual property rights and
such rights are expressed, claimed and are not waived.

Please feel free to get in touch with us if more clarification or additional services are needed.

Best Regards,

iPLON India Pvt. Ltd.

Victor Thamburaj
Managing Director]




Smart Control Functions

» Zero Evacuation

« Fuel Save system (Solar-Diesel Hybrid)
« Smart Storage System

« Supply side management

« SMART METERING::SMART GRID::SMART
CITyI!

iPLON’/
T!emeane'::, mmmmm N = A KFW oec
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www.iplon.de
www.iplon.in
www.re2tn.org
www.youtube.com/user/IPLONChannel
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http://www.iplon.de/
http://www.iplon.in/
http://www.youtube.com/user/iPLONChannel

IPLON iBox Solution
Rooftops

iPLON

Mr. Carlos Valencia, Senior Systems Manager,
iIPLON
Date : 30t May 2016

= ® S
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Agenda

*Rooftop Projects
*Products .
*Service

- ® _
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Rooftops Germnany

Global horizontal irradiation Germany

Average sncus mem (42004 - 32010} L] s 100

=
<1100 1200 1300> AW © 201t Geobodel Satee 510

-About 1.5 million photovoltaic systems
-From this 1 million are rooftops

The Infranet Company
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Maritim, Hamburg, 972,7 kWp

IKFW oec



Carport,
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PV roof installation in Germany

100 kWp roof top:
450 x ITS module 220Wp
4 x 10kW Kostal inverter

1 x 65kW MW Inverter

4 x string box with

4 MPP trackers each

100 kWp roof top:
550 x Sovello module 190Wp
2 X 65kW MW Inverter
5 x string box with
4 MPP trackers each

oo
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Combination with Greenhouse
and PV System

Building up of Greenhouse combination have to be done
with the knowledge of a lager Greenhouse builder and the
Information about the goods who will be produced inside!

- ® S
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Single String Monitoring with different Orientation!

DDR Museum Pirna - PV Field 1 (146.2 kwp)
2000 2010

Oulober Novesnbor Docombier

lanuvary Fubroary March Apnl m lune  July August Seplembor
1224567 B9 10 11 12 13 14 15 16 17 18 192021222324@262728293031

25, May 2011

(kM Power DC (String) | — it e mpr  — 1-2 (4.39 ki
=] | = £=0 Q.30 kkp2 - 1=-% (4,95 kW)
=0 LLES KKp? - 2=5 (4,90 kWp)
‘ Z=7 (1,55 khp> 2-3 ¢4,55 ki)
- - - | ? 5 \ 22 (4,65 ]
With a single MPP tracking ‘or | = S5 s> = 2ot <o i
— 410 (4.EE kkp> 241 (2.53 )
1 1 ~1Z (4.2 KKp)  — =<3 04,
You will see at the diagram st s o

— Sh LAY RKpD = 3-15 4,50 KU
o OmCY LA.CE EKp?> =« b=30 (4,14 ki)
‘ =G0 (4.55 Kkpr  se B=32 04,5 ki)

726 (465 KKp3 e+ 7-28 (4,14 Kl
‘ 727 (4.68 kKp> 723 (4,53 hip)
|

the different single MPP point of

the different module strings! : RS e
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Special Solution Grid Inverter
parallel to a Diesel Engine

iPLON"® e

The Infranet Company




g
t;ﬁ!d PR

,’ﬁm“

1-4-!‘..-

e — - e - 3  rnart S —ame S
Wa mw—-——?W‘ : . : E =

'PLb 2001: 25kWp CIGS 2003: 75kWp Qrporph Silicon 2010: 100kWp EFG silicon 2011: 30kWp Silicon
J = 3 I(l' W oes

The Infranet Company

N () 1 \\



Old References

2kWp installiert 1993
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140kWp Pergola in the Netherland

IKFW oec




1 MWp PV Projekt Stadion Dortmund
< ZJ‘ w "!-. 3’

\I"

e |
o'?'\

J“ ‘J
M\, WAL .=

Technical Details:

7.800 CIGS modules
168 x single MPP Tracker
6 x 140kW Inverter

DC switch for fire security!

IPLON




IRooftop-Box 18710

sInverters Interface
*Energy meter Interface

\WWeatherstation Interface

- ® -y
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IGridControl-Box 18510 ( Value)

Grid stability system

»Power reduction
=100 %, 60%, 30%, 0%
=] min reaction time

»Powerfactor correction
=Cosphi 1,00, 0,99, 0,98, 0,97,
0,96

~
 »
L b % » )
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Thank You!

www.iplon.de
www.youtube.com/user/iPLONChannel
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Weather Stationsand
Environmental Sensors for
Rooftop Projects -

»
e s a4

30th May 2016

Mr. Sreenath C

Business Development Team

iPLON(India)
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Overview

»  Relevance of Weather Monitoring station
»Introduction to various Measuring techniques
» Digital Silicon Irradiance Sensor

»  External Temperature Sensor

v

Wind speed Sensor

- ‘\/
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Relevance of Weather Monitoring Stations,

: b . ;_\‘.

> Energy output is directly related to ambient
conditions like

— Amount of sunlight (Irradiation)
— PV Module temperature

— Ambient temperature

The Infranet Company \ { \
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Irradiation sensor External Temperature™=
sensor |




Wind Sensors




lrradiation Sensor

»  Make: Ingenleurblro

> Principle: short-circuit current is proportional ta
Irradiance —

N
F2 s &y

» Build out of a mono-crystalline solar cell connecte B
to a shunt =

» Calculated values of irradiance and temperature are
given on to a RS485 port

The Infranet Comoanu
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Operating range of -20° Cto 70° C
|IP 65 protection
Power supply: 12to 28V DC

Accuracy . 5%

The Infranet Company
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Installation

iPLON",

The Infranet Company




[rradiation Sensor

LPV 4 IP65 Module could be

Moudule Temperature Sensor installed e.g. in this place

The Infranet Company

g
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External Temperature Sensor

»  Make: Ingenieurbro
» Sensor type: Pt1000 1/3 class B
»  Temperature range: -40 to +85° C

»  Protection: IP67

The Infranet Company ‘




Wind Speed Sensor

¢ Cup star anemometer
» Range: 0-40 m/s
» Signal: 2.3 Hz/(m/s) '
» Accuracy: 0.5 m/s or 5% of reading i
Cable Binder Cable , ,
I —E \ : Mounting Angle |
. - Mast
Traverse Mounting Angle

Cable Binder

Cable

!:HPMLMQ{NJ ik 2ol b i




Lufft WS504 PV Monitoring Sensor

»  Global radiation: Thermopile
pyranometer

»  Temperature: Thermistor (NTC) in ° o
a ventilated radiation shield
according to WMO standard)

»  WiInd: Ultrasonic

» Precipitation: Doppler-Radar

»  Humidity, air pressure: Capacitive -
Sensors




Weather Station Value line 15010

» For calculation of the PR (Performance Ratio) the A\
Irradiation (W/m? ), the ambient temperature and
the Module surface temperature are needed ‘

o 5 a0

The Infranet Company
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Weather Station Extended 15013

»  Extended version of sensors and for stations, WhICh
are very far from the control room

e 5 & »
u

iPLON’

The Infranet Company




Thank You!

www.Iplon.de

www.youtube.com/user/IPLONChannel
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Importance of
Industry-University Collaboration

V.Kirubakaran
Coordinator
Rural Energy Centre
Gandhigram Rural Institute - Deemed University
(MHRD, Gol)
kirbakaran@yahoo.com



BRIDGING THE GAP
Between Academia
and Industry




Existing Structure

Company

Public
rResearch
Institute

University




Need

Students

Talented future
Data Scientists

- Academia

Leading Researchers

Industry

Domain Expertise,
Business Cases




Collobration




Basic, Higher education,
Vocational skills

Pool of Quality

Workforce

RESEARCH

ECOSYSTEM

INDUSTRY

Prototype to _
Commercial Mass , Applied Research
Production Industrial Collaborations

Innovative Products & Prototypes Development
Services & Testing



Objectives

To synchronize the quality of education to meet the
trend of industry.

To produce employable students i.e. “Industry-
ready students.”

To conduct other value added programs based on
industry requirements.

To integrate industrial training and other inputs to
develop students.

To offer research, development, consultancy and
testing services to solve industrial problems.



Objectives

* To improve curricula, faculty,
infrastructure, pedagogy in line with the
industry’s requirements.

* To develop good work culture in
students.

* To organize lectures by experts from
industry.



I )ust because you
choose a career in industry
doesn’t mean you'll have
to disassociate yourself
from academia. 7’



Harvard/MIT Model

Stage 1 |ttd
Stage || - [gset
e Product
Stage Il i




R&D
Division

Core
Technologies

Seeds for P Joint Product

| Roscarch  WiPlanning Market Needs
R&D Projects

(Collaborations
introduction with client

of Technology , corporations)

Commercialization

Creating Highly Distinctive Products



Bridging Gap

Establishing Il Cell

Organizing Joint Workshops / Seminars

ndustrial Expert to visit Institution

ndustrial involvement in
Development

Joint Degree Programme

Student Staff Visits to industries

Curriculum



Professional consultancy by the faculty to the
industries

Industrial testing / measurements by the
faculty & student

Joint Research Programme

Visit by the faculty to the industry to deliver a
lecture on specific topics

MoU



Short Term Technical Assignment for the
faculty in the industry

Visiting Professors by the Industrial experts
Industry Chair Professor to the Institute
R&D Lab sponsored by the industry
Student fellowship / internship



Threats

e No coordination in Il Cell
* Rigid Curriculum

e Mismatch in Academic Aspiration and
Industrial requirement



Objectives of Industry-Institute
Interaction by Bridging the Gap

Gap in Manufacturing Innovation

Government Private Sector
& Universition




Immediate Action Needed

v' Working on Realistic Expectations
v' Changing Belief that degree will get me job

v' Working on Skills /
Attitude apart from
Knowledge

v' Case Methodologies

v Frequent Industry
Interactions

v' Frequent Learning and
Development Programs

v (lear Reward and
Recognition = With
desired Autonomy

v’ Transparency
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[, Involved In

a continuous
sultancy or
riculum

devemxnnenr;iwmigm@fbeﬁerresuﬁs.




Out Come

Society

Research ‘ | | Pr.c;ducts_;n
Publications Services

University




Industry-hlstitutc interface promotes National lntcgration

More employment lead to GDP growth

® Inclusive development of society-Industry-Institute
* Rate of crime can drop drastically

Promote belongingness among all sections of society

Educational interactions leads to better understanding_ and

friendly atmosphere

Prof M.C.Rashid Khan , GSBA , Greater Noida, UP Ph:

09810902355 merashidkhan(@ gmail .com







“An ounce of practice is worth more than tons
of preaching.” _ Mahatma Gandhi..

Thank You



Project Management, Commissioning,
Stakeholders, and Network Building

Gowrishankar Ramanan
May 30, 2016
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Project Management ——— —

Device Details

« Make & Model

« Number of Devices

« Communication Protocol Details
o Baud rate
o Parity

« Inverter ?

« SMU?

« Energy Meter?

« Weather Station

« Qutput: 4-20 mA / 0-10 V / RS485

- ® SR
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Project Requirements

e Internet Details
o GPRS ?
o DSL ?

« GPRS
o Sim Card Provider

i :
Ethernet . /7
Cable \" :7:":'

 DSL
o IP Address Details

- ® SR
iPLON’ — KFW occ




Portal Requirements

© Plant Overview

° Plant CapaCIty Plant Information |
Installed Capacity Client information—Confidentia; ' N\
« Plant Name & Address Latkude 13.0389
Longitude 80.1906
Location Royapettah, Chennai R,
 Date of Commissioning Date Of Commissioning 20-Apri 2016 (N

Total Energy Generation Client information — Confidentiz

« Module Type &
Capacity

Technical Data

« Tilt Angel

Module Poly crystalline
. . Inverter Delta RPI-M20A
» Orientation - i
ilt Angle
A Orientation South
. Frea
Area 240 m?

« String Details

- ® B
iPLON’ e KFW occ
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Internal Processes

Architecture Design

« Assembly

« Software Configuration

« Testing with Simulation

« Delivery to Site

/PLON’/ =
iPLON = KEW occ




Architecture Diagram
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Assembly

iPLON’, = — KFW occ
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Software Configuration

Flash the iGate

Assign ID & IP Address

Configure Internet
o DSL
o GPRS

Configure Inverter / SMU / Energy Meter
/ Weather Station

iIPLON"® e
The Infranet Company =5 I( F\V DEG




Testing with Simulation

« Simulate the values for field devices
o Inverter
o SMU
o Energy Meter

« Connect Sensors & Validate the data
 Internet Connectivity

« Data Validation in Portal

iPLON® v
' -
The Infranet Company
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Installation & Commissioning

iIPLON"° e — KFW oec

The Infranet Company




Commissioning

« Schedule
e Skills

« Tools
o Laptop
o Internet
o Required Software
o Multimeter, TCP Cable, Screw Set

- ® B
iPLON’ e KFW occ
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Configuration on-site

from

from ~ gt
from i:i.i::.i.i: Dectination hose corch
ruchab!.c.
from 192.168.1.1: Destination host unreachable.
from 192.168.1.2: bytes=32 time=1987ms TTL=128
pst timed out.
st timed out.

for 192.168.1.2: 4 ;
St:t;:ti;:nt = 11, Received = 9, Lost = 2 (18% loss)
acke -

-seconds:
x1mat¢ pound trip ti milli-se

. :ns in verage = 1987ms
= 1987ms, Max

mum = 1987ms, A

The Infranet Company
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Portal

SN el Performance Ratio |~ Table View

Day Week Month Year

s 22-05-2016 > W [ Actie Powes (kW)

50 B A Tiked lmadiation ((Wim'

20

Active Powar (kW)

10

0

200 400 8:00 800 16:00 1200 1400 16:00 1800 20:00 2200

Time {Hr)

iPLON’, s o KEW oxc
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Energy Generation | Performance Ratio EIIERYEN

iPLON"’/
The Infranet Company

Wesk Month Year
£ 11-May-2016 To 17-May-2016 2
Export Search
Date Energy Generation (kWh) $ Tiited Iradiation (kWh/m?) Performance Ratio (%)

2016-05-11 54.59 417 1943

2016-05-12 76.57 5.56 2042

2016-05-13 74.33 520 2067

2016-05-14 76.29 5.55 2044

2016-05-15 71.95 529 20.16

2016-05-16 468 3.55 2092

2016-05-17 5.05 0.39 1287

IKFW occ



Some features of the portal

« Inverter graphs and data
» Weather station graphs and data
« Energy generated graphs and data

. PR

 Daily, weekly, monthly, and yearly wise
comparison

« CO, savings

« ALARM filtering!

/PLON’/ =
iPLON > KEW occ




|
|
[ Technology
i Producers & IK nolw Ie‘dge Investors Goverl_lme:ntal Technology Users
| e nstitutions Organizations
e —————
Stakeholders Roles/Functions
Technology producers & Prime movers of the solar industry
suppliers Manufacture/assemble products
Knowledge Institutions R&D activities
Capacity building programmes
Advisory Organizations Technical & Policy assistance to the Governmen
Organize training facilities
Investors Rupee term loans to renewable energy projects
Governmental Organizations | Regulate the tariff of the generated power
Generation & distribution of electricity
Consumers Adoption of technology, disseminating awareness

The Infranet Company
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Other factors to be considered

« Safety certificate required for above 10kW
31 party sale of electricity

« Excise duty, import duty

« MNRE certificate

 Prevention of the spread of DC arcing

iPLON® v

' -

The Infranet Company
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Gujarat farmers to be roped in to tap = Do A |
solar energy \ . Q AN
PTI Aug 17, 2015, 09.56AM IST submit [

Tags: solar energy | Saurabh Patel | Gujarat State Electricity Corporation Limited |

Gujarat Power Corporation Limited

AHMEDABAD: Gujarat is going to become the first state in
the country to launch 'Agro-Solar policy' under which
farmers will be roped in to tap energy from sun which will
also help them earn additional income from power
generation companies, according to officials.

According to officials in Gujarat Energy Research and
Management Institute (GERMI), farmers and power
generation companies will be in a win-win situation with
generation of solar energy in agricultural fields.

(Gujarat is going to become...)

GERMI Director Prof T Harinarayana told PTI that the state-run companies will set up Solar Photo Voltaic
(SPV) plants in different farms fields and experiments were conducted in different agricultural universities in
the state.

- ® -
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CITIES » CHENNAI CHENNALI, February 15, 2016
Updated: February 15, 2016 08:31 IST

Solar energy system must for special buildings in
cities, towns

K. MANIKANDAN
R. SRIKANTH COMMENT - PRINT - T T

i uve | svere 1D on s CNEE s pax [EED s

The developer has to use a minimum of one-third of the terrace area for installing solar photovoltaic cells. File The Hindu
photo

The Housing and Urban Development Department issued a Government Order to this
effect recently.

iPLON’ s — KFW occ
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e 4% Feb:
‘Final DEG
meeting’

« 18t Feb:
‘Rooftop
workshop’

IPLON"
The Infranet Company
< A ; \ QAL ' N

Training
programmes
for EPC’s

Workshops in
Madurai,
Coimbatore,
Dindigul

Hands-on

experience:

Workshops in

collaboration

with

Universities
=

e Road shows & <

Workshops on
‘Smart Grid” ©
and ‘Smart .
City’

Chennai,
Bangalore,
Delhi, Mumbai— & =
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Tharik
S Z(,...—-I

www.iplon.de
www.iplon.in
www.re2tn.org
www.youtube.com/user/IPLONChannel

- ® SR
iPLON’ — KFW occ



http://www.iplon.de/
http://www.iplon.in/
http://www.youtube.com/user/iPLONChannel

Best Practices
Smart City
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Mr. Carlos Valencia, Senior Plant

Managment, iIPLON
Date : 30t May 2016
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SMART CITY DEFINITION (EU)

Reduction of CO2 emissions; Use of renewable energy
sources, monitoring on energy consumptions

Co-working, Cultural initiatives, Living-Lab,
crowdsourcing co-design

Development of technologies to improve urban mobility,
low envoronmental impact

Starting of processes for the involvment of citizens about topics
of public rilevance

Cooperation among public and private actors,
EcoNnoMmy developmento of social incubators and of small and

medium enterprises

Sharing of data, security and protection of sources,
networking and comunication

PEOPLE

The Infranet Company
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Smart city http://smartcities.gov.in/

[ ILLUSTRATIVE LIST

Smart Solutions

E-Governance and Citizen Services 9 Energy Management @
3 )

Q Public Information, Grievance Redre @ TS ——

Electronic Service Delive
© o %) Renewable Sources of Energy

© citizen Engagement \ €5 Energy Efficient & Green Buildings

@) Citizens - City’s Eyes and Ears S

© video Crime Monitoring S Urban Mobility e
Waste Management NG {5 smart Parking '
© Wwaste to Energy & fuel ) €% Intelligent Traffic Management

@ Waste to Compost €5 Integrated Multi-Modal Transport

©) waste Water to be Treated
Q Recycling and Reduction of C&D Waste

Water Management

Others @
(D) Tele-Medicine & Tele Education

Smart Meters & Management . iyl
@ 8 @ Incubation/Trade Facilitation Centers
@ Leakage Identification, Preventive Maint.
@ Skill Development Centers

@ Water Quality Monitoring

iPLON" - o
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Denmark

GERMANY

Baltic Sea

% SchwabischHall o

Po-g;;nian

Poland

NIEDERSACHSEN

Netherlands

SACHSEN

THURINGEN

Belgium

Czech
Republic

Luxembourg

BADEN-
France WURTTEMBERG

Austria

0

Switzerland
Liechtenstein

- @ -
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Smart city

% SchwabischHall
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Smart city

Richbtang
ralsheim

Alle Parkierungseinrichtung

Muontag - Freitag
Samstag
Sonn- u, Feiertage

Kurzzeitparker .
m,mmm'ﬁj T"’i.

" Lon : : I Richtung
U, i Stultgant

The Infranet Company




Smart city
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Smart city
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The Infranet Company




mart Grid  Multi utility control room at Stadtwerke Schwabisch Hall
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Smart Grid
Multi utility control room at Stadtwerke Schwabisch Hall

Projektionswand mit 6 Modulen

Arbeitsplatz 2

Arbeitsplatz 4
TRA/FRS

3unydemiaqn
G 2ie|dsyaquy
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The Infranet Company ¥ . I( F\V DEG




Smart Grid

Smart Grid Energy Control Network

O A
§ . @
[ Web Services EZ;I
o S
Lo
>~ o Control Nodes 2
0o =4
= @
c o *|‘ Control Protocols
O .=
w - '
3 <
o

Smart Metering Distribution Commercial & Street Lighting Renewables /
Automation Residential Demand Local Generation
Response
" 2011 Echelon
| |
The I ]




Smart meter

Electronic Meter

Dynamic electricity
Real-time info.

Mechanic Meter ‘
¢  Manual metering

¢ TOU

¢  Manual metering ) .
¢ Firmware upgrading

¢ Progressive rates

Remote controlling

Quality monitoring

Event feedback

Remote firmware upgrading

- ® :ﬂ”
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Smart meter

‘s
s
I,"'
',
/

NES System Software
Echelon

Data Concentrator
Echelon

Smart Meter
Mitsubishi Electric

The Infranet Company
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Storage ( Li lon Battery : 2*1 MW
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Scalable battery system

* Voltages can be determined from the number of serie: -
connected modules WA\ VRL




NET-PV (Captive and storage)

EVU ONS NET-PV Haus

PV-Generator

—@ ) Ortsnetz

Billing

Software-
erweiterung

I
1
:
4@ | PLC Y
NES E 05104 |1 &) —0® —0® | ® =®
: car B S;,r;:. | Z1 ° pc) *—| Z4
! = = == I
—@ : M-Bus
ZFA |=====1 - N7, . @ 2
73 =
L L — p=s

Legende

DK Datenkonzentrator

EVU Energieversorgungsunternehmen
GAT Gateway

NFS  Netzuberwachung/-steuerung
ONS Ortsnetz-Station

PLC Powerline-Communication

Z Stromzanler

ZFA  Zahlerfernauslesung
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@
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T
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Country

Germany

9

Tamilnadu,
India

The Infranet Company

Number of |
Utility Population |
Companies '

Per person
Consump-

tion

357,021km? 7081 kWh/year > 800 80,767,000
130,058 km? 684 kWh/year 1 72,138,958

& KFW
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Overview of Smart Cities

Smart City —

Smart City -

Smart City Schwabisch Hall chennai
. E- Governance
iPLON’s SMART CITIES ! Citizen
Training & Services
Workshop
SMART GRID m Waste
Management
SMART | Water
Metering management
. . Energy
Grid Stability Management
Solar PV || Urban
Rooftop Mobility
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Thank you
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w ke power plant

* 33 Themal pawer
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Kalkitech Plant optimization
High level billing and ELTRIX

economic gen&é a\a g :noawl;.; tsh:;ust l:;g pattern
I — N\ ERP
,Eﬁ: .\‘\-\\ \\

— sSys-
-—— o - e e -\-»».Q oo -\\

> X LA L L]
— e

SCADA - Sl = . s

Systems Meter Data Management
¥ g Systems (MDMS)

ta Concentration Unit Data Concentration Unit

Meter Interface Cards

LT Customer

HT Customer/Substation

iIPLON"® =
d e KFW
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* Equipment management
* Operational information
+ Analysis and simulation

Data center

iPLON"
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High efficiency gas power Small-scale hydroelectric power LRT (next-generation streetcars) Smart Stations

Ocean thermal energy conversion Tidal power Micro grids

Navigation systems
Wave powesr Power generation, Electric propulsion ships PU b| iC
transmission, and Biomass power
Geothermal power System S
transformation EV car sharing

Onshore wind power

fish: ind pow Multi-energy stations
Ofaiony Wwind o i EV non-contact chargers
Large-scale solar power -
: Electric buses
Power storage lithium/NAS batteries EV medium-speed chargers

High temperature superconducting power transmission EV rapid chargers EV normal chargers

EV

Control and
Monitoring

Mobility

HV

PHV
Community Energy Management Center (CEMS)

H2V(Home to Vehicle) Fuel cell vehicles
Data center (DC power supply) V2H(Vehicle to Home)
smart buildings (BEMS) Smart Houses (HEMS)
Digital signage
High efficiency, large-scale A/C systems Mobility support robots Solar panels
Business and .
d LED lighti
Commercial Facilities e Housmg Home storage batteries

Fuel cell cogeneration systems
Environmentally friendly factories (FEMS) ey

Unmanned electric taxis inside facilities Home heat pumps

iPLON i = KFW o
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SMART CITY DEFINITION (EU)

Reduction of CO2 emissions; Use of renewable energy
sources, monitoring on energy consumptions

Co-working, Cultural initiatives, Living-Lab,
crowdsourcing co-design

Development of technologies to improve urban mobility,
low envoronmental impact

Starting of processes for the involvment of citizens about topics
of public rilevance

Cooperation among public and private actors,
EcoNnoMmy developmento of social incubators and of small and

medium enterprises

Sharing of data, security and protection of sources,
networking and comunication

PEOPLE

The Infranet Company
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*Demonstrators
*Training in RE
*Network building

DEG_PPP

*Rural Decentral RE Generation
*Smart grids ; smart Chennai
*Multi utility company
*Investments in TN

Post carbon society

Need your
support

,post Carbon Nadu“

iPLON’
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