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TIPLON¢  ntegration of Solar Rooftops in Smart City

The Infranet Company

Smart Solar Plants: Integrated in Smart Cities Environment

Tuesday, February 14, 2017 |

09:30 - 10:00 Registration
10:00 - 10:15 Welcome address, Overview of Presentations
Mr. Victor Thamburaj, CEO, iPLON GmbH
10:15 - 10:45 Germany commitment to Climate change and Smart Cities in India

Ms. Andrea Christ, Deputy Consul General, Consulate General of the Federal Republic of
Germany, Bengaluru

10:45 - 11:15 Smart grid solutions in Schwaebisch Hall / Germany as part of Smart city
Mr. Abhijit : International sales iPLON Germany / Director iPLON India
11:15-11:45 Coffee break & Networking
11:45 - 12:15 Demo: Solar Rooftop Monitoring System for better O&M through Data Analytics in smart city

environment
Mr. Krishna, O&M Vice President, iPLON India Private Ltd.

12:15 - 12:45 iPLON'’s products for the Indian Market and experience of commissioning 1 GW+ projects
Mr. Victor Thamburaj, CEO, iPLON GmbH
12:45 - 13:15 Smart Grid trend in India (KA): Typical Tenders, Requirements and Strategy
Mr. Gowrishankar Ramanan, Business Development Lead, iPLON India Private Ltd.
13:15 - 14:00 Lunch
14:00 - 14:30 Demo: Solar Utility scale Monitoring System for better O&M through Data Analytics

Lessons learnt from 1GW plants in India
Mr. Krishna, O&M Vice President, iPLON India Private Ltd.

14:30 - 15:00 Grid Stability, Forecasting, SLDC for Utility scale plants
Mr. Gowrishankar Ramanan, Business Development Lead, iPLON India Private Ltd.

15:00 - 15:30 Stadtwerke Gandhigram: A model for a Smart University
Mr. Abhijit : International sales iPLON Germany / Director iPLON India
- Renewable Energy
- Water Management
- Waste Management
- E-Mobility
- Air Conditioning Systems
15:30 - 16:00 Best practices: Solar Cluster and smart grid association Germany
Mr. Victor Thamburaj, CEO, iPLON GmbH

16:00 Announcement of next Workshop and Closing with Tea
Mr. Gowrishankar Ramanan, Business Development Lead, iPLON India Private Ltd.

www.re2tn.org




The Infranet Company

iPLON ®/ Integration of Solar Rooftops in Smart City
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Smart City Schwabisch Hall S
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3 Things

* Smart City Schwaebisch Hall =
* Stadtwerke: The heart of any Smart Clt /=
* In India: The next big wave ! —

iPLON® "
The Infranet Company - I( F\v DEG




% SchwabischHall

iPLON"

The Infranet Company
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Europaische Energie- und
Klimaschutzkommune

Stadt
Schwabisch Hall

ausgezeichnet mit dem European Energy Award

european" o 2015
energy award
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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

GOV Starting of processes for the involvment of citizens about topics
HOVERNANCE. of public rilevance

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

medium enterprises

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

PEOPLE

iPLON® e
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e Secure access to basic public services such as.
water, energy, cooling and heating as well as |
waste water treatment are pre- reqU|5|tes for ™ \
normal living standards
Responsibility rests with the Local Com n u 3“’{5 %
to ensure these basics for the people of a»‘-ﬁ > A
community =

Hence, this is a local task and can be best | & 1
managed locally 44

iPLON’ s -

The Infranet Company I( F\V DEG




“Stadtwerke” as a municipal company |

 The municipally-owned Utility company
“Stadtwerke” is an important body to guar»__
these public provisions =

* The local community has a direct mfluence on thgk
profitability, the objective and efﬂuency of the f‘;’,j 2
local energy supply TN

e Coordination is handled locally (people il
which door to knock to solve their problems) ',," ,.

* Value remains regional !! f;

iPLON’ e
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Smart Grid

* Solar Farm

* Wind Farm

* Biogas

* Hydropower
* Smart Comunity
* Smart Company
* Smart Farm

* Electromobility

I
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Stadtwerke info

Kraftwerke:

48 EHKW-Module

1 GuD-Kraftwerk

6 Biomasse-KWK-Anlagen

| electricity | S

Schwabisch Hall GmbH

350 GWhl/a

ca. 500 Mitarbeiter, davon
16 Auszubildende
262 Mio. € Umsatz

natural gasg
1.458 Mio. kWh/aHandel

3 Holzheizwerke
6 Wasserkraftwerke
2 Windkraftanlagen

126 Mio. kWh/a Strom
260 Mio. € turnover aus Eigenerzeugung

more than 6 Mio.€ profit/a

water

2.7 Million m3/a

— RE Energy

thermal energy Eneraiedienstieistungen: PV Power Plant 53.1 MW

130 GWh/a * 9 Contracting LA Hydro Power: 25 MW
Sherpa: ca. 600.000 Kunde Windpower: 27.8 MW

indoor/outdoor Zahlerfernauslesung L - Blowaste: 22,0 MW

swimming 700.000

people in 2015 = I

parking for

224 Stationen
2000 cars 18.900 Datenpunkte

Facility-Management

iPLON® i
The Infranet Company N-§ I( F\v DEG




I —————————
Power plants Grid Schwabisch Hall (renewable Energy 100 MW (>100 %)

emergency power system (EPS): a total of 7 MW
combined heat and power (CHP): a total of 21 MW

wind power: a total of 28 MW
Braunsbach

photovoltaics: a total of 53 MW
biomass energy: a total of 19 MW

Untermunkheim

aggregate power in the grid :128 MW
max. consumption :72 MW -
70.000 inhabitants

Biomasse -
KWK K %™ ¥
KWK 3x NEA
2xKWK nga  3xNEA NEA
sy NEA -
. evm@ - Schwabisch Hall
- - ‘ KWK NEA Biomasse 2% KWK
Michelfeld KWK

Biomasse

Wiistenrot e‘Fm“FN N Mainhardt - ~§ ~f\ w/r ﬂf{
KWK
i m

Michelbach ‘F

Rosengarten ‘f\ ‘f\ ‘f\ ‘f

iPLON® i
The Infranet Company N-§ I( F\v DEG




Energy flow between different voltage levels with
renewables

SO >

DSO first level > High voltage (110 kV) in subtransmission grids

Stadtwerke Industrie @ g 7 '{

DSO second Iev> Medium voltage (30, 20 or 10 kV) in regional distribution grids

Stadtwerke Industrie / Gewerbe @ B;

Kle|nstkraftwerl<e> Low voltage (230/400 V) in local distribution gric

Verbundpartner

(Fotovoltaik)

Haushalte Gewerbe Landwirtschaft [

The Infranet Company
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PV generation

iPLON’ e — KFW o6
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Bio-mass generation

[ ) @ — 4
iPLON o o KFW oec

The Infranet Company



https://de-de.facebook.com/Biogasanlage.Reber/photos/pb.224163281086628.-2207520000.1464777332./495775857258701/?type=3

Wind energy generation

IPLON° b e & IKFW occ

The Infranet Company




Captive Power
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Micro Hydro generation

iPLON - = KFW occ

The Infranet Company




Energy Storage

NI ullh,...

Scalable battery systermn
= Voltages can be deterrmined frorm the nurmber of series-connected moduies

iPLON’ - — KEW occ
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E-mobility
Smart city




CHP with Hot Water storage
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Multi utility control room at Stadtwerke Schwabisch Hall

Projektionswand mit 6 Modulen
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Electrical Grid
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Heat grid

The distance is about 15000 m, a hospital and big buildings are connected to the grid (cooli

and heating), cooling with adsorption in the facilities

Momentanleistung Bezug 131 0 kw (Breitenstein
Netzgebiet Rosengarten/Michelbach 1205 kW MRL ABRUF QEht
Netzgebiet Mainhardt Wiistenrot 980 kW e slbingen
Netzgebiet Untermiinkheim ;
= :
'*k% GubD Speicher GuD | BHKW Diak |
+Heulhoten Leistung 10520 kW 227 bar Leistung 614 kW
_ Wamm eleistung 1097 M i 14.47 har| Wam eleistunof LNy
P =T Warmel. FW Netz : Aan : =
e R pilidiaclib gt 10.04 M 0 liiizgiEc Wiirth Solar
o 3 Erenzaruc
HKW-Teurershof Wirmespeicher : At W1 WT2
Kesszel Verbrauch 3033 Nm3h n - -
i o 81.7°C 81.9°C
Tirzu  Tiir zu ND-EcO 916 %,
i v - voy @ TETT : R
Wam eleistung  BagR1L o e T W, — ]
, W SZ-Ost 1117.1 °C
Jenbacher 0.74 MWh Differenzdruck 1.78 bar Leistung ! 0.0 MWh T
iGN SR mjirm el. FW Netz 11 10,12 mw | Warmel YT | [Netz Flugplatz
| | R VL
; RL
= Warmetauscher 109 MLT wra g g o ' Wam eleistung ETAEE]
ol . nand wLT wrz [ il .O"‘-"." v
Netz Teurershof W_a_\m'IEI.WT1+2 4,75 MW F i Bausparkasse HKW-Hallenbad .
wamelwT3 AN | £ : WT1+
I 75,3 :Cll 75.9 °C 1 111.4 "CRQ 64.6 °C Leistung 201 kW o 70 M
- - = o, (RIF@ENY 150 bar = : g ) 4
RL K EXEs - EFEE VA i W i eleistung L J3.7/0 Wik
= e I <A VL Metzdrun
¥ Weilerwie/ | ! 61.1 °C Einy AL 2.81ba
= Warmely’ * QNI e g, o) R leaeraegﬁiarl ’
b it b -%h ] — : = _
Warm el.Netz
Sonnenhof 0.01 MW
Netz 4,75 “CE6694 °C i = Hirrs
i S Ol :
HKW ROb.BDSCh LEIStUI'Ig - 200 KW rﬁ.‘;&:‘:’. ; e NI ] Mittelho he HZ_Schhchtweg
L Elstung Biog.05s, 4 kW SRmEslning m_ ?}'-"'» L ey Tdr zu Tiir auf 9
i :HWWV And e = | = Vs o e r
L IKFW oec
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Grid with water storage; water grid control;

Chlorine dioxide management ,\
Wassernetz Stadtwerke HB Einkorn Hochzone —

Molkerai Verw.kl. Bdhl=r 2508824 1T

- - OS'[ — S0ZZZTT.00 M
Molkerai Verw.gr. Bahlar 987747 1T 22022.00 m* |

Molkerei Betrieb.kl. Z&hle=x!99990nT

JUA gr. Zihler JRINEMS m Molkerei EBetrisbk gr. Zahl=x200000 K
VA ELl.. Zihler[EFREN 1

a514.0 1 7.9 [ 0.94] e {
l . .
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M2 »a
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1] &R
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AR o«
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Smart Parking

Richtung
i ralsheim

Alle Parkierungseinrichtung

Maontag - Freitag
Samstag
Sonn- u. Feiertage

Kurzzeitparker ohne mwvkcs

e .= :

{l ageshiichstsaty in € |

- vior ¢ 0,5 ;
" Lon ‘ he ' Richtung
Qe KRS | U, i Stuttgant

The Infranet Company




Swimming pool, Sauna: Temperature management

iPLON"

The Infranet Company




I —————————
Smart grid — the future of grids A |

phase shifter

adjustable transformers
batteries

integration of electric cars
photovoltaic power plants
smart meters

windparks

AYA R VR WL WL W

¥ grids as ,, living” cells
¥ we need a cell manager |
¥ we all need companys like  jPLON®

The Infranet Company

[ ) @ — i
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I ———————————~
Service customers department Grid Control Engineering

. |
R |
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R~
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Ahrtahlwerke i
Energieversorgung Mainhardt/Wistenrot . -
Stadtwerke Olching . S RN
Energieversorgung Ottobrunn @®

Stadtwerke Bretten

Stadtwerke Buchen . @ Schwerin
Stadtwerke Eberbach Hamburg .
Stadtwerke Eutin .Bremen

Stadtwerke Heidenheim

10 Stadtwerke Magstadt

11 Stadtwerke Muhlacker

12 Stadtwerke Murrhardt Hannover

13 Stadtwerke Neustadt in Holstein .

14 Energie-Rhein-Sieg

15 Stadtwerke Schwébisch Hall

16 Stadtwerke Sindelfingen .Dﬂsseldorf

17  Gemeindewerke Stockelsdorf Erfurt
18 Vereinigte Stadtwerke Netz @ .

19 Stadtwerke Oldenburg in Holstein o

20 Energieversorgung Michelfeld

W00~ O N o R

Potsdam .Berlin

Magdeburg

Dresden

Wiesbaden

Mainz
o

Saarbriicken
D [15]
Yias
Stuttgart

(100 2]

@@ e .Mﬂ nchen
(4

www.stadtwerke-hall.de

-
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“India”

* Provision of Basic Utilities to people is the Next big Wave

— Huge demand : (850 Million under the age of 35)
— Energy, water, mobility, waste management and climate (Cooling) needed
— (Stadtwerke-focus and deliverables)

* Smart city (Smarter village), RE, PV, Smart grid, Micro grid, Storage e- -o-.

— Market for Stadtwerkes in India
— India : 100 smart city : germany 1000 Stadtwerke (350000 jobs in TN)

* Focus on one region (Tamil Nadu, Chennai, Coimbatore, Gandhlgram)
— Dezentral: small is beautiful!

e SME-Netzwerk BW-TN makes sense !!!
— Platform/Framework : SME in Chennai/ Tamil Nadu ( re2tn.org)

* Implementation / activities

— 2016/2017
— Workshop Chennai / Solar Cluster in TN / Intersolar 2017 (Munich)
— Visit 15 member team Chennai/Gandhigram to Smart City Schwaebish hall

iPLON’ " o

The Infranet Company I( F\V DEG
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* The best Surfboard for the Next Big Wave!
« Because It supports creation of high quallty rur I

jobs | \;\
« Makes use of clean and renewable energy (Grit

stability issues) 5 1:~»'
» Leads to Smart Cities but Smarter VILLAGE o
» Basic utilities for all (Energy and Water) .
. Focusses on Decentralization leading to #

transparency and independence &/
* It is the Future of Utilities Management

+ Peak Oil; Climate Change A

> Wi
A ¥ % »

- ® -
iPLON - — KEW occ




Gandhigram Rural Institute

Mission: Providing knowledge support to rural sector to usher in a self-reliant,
self-sufficient and self-governed society

The place fondly named ‘Gandhigram’ was inaugurated by Mahatma Gandh on. A
October 1947 L
Devoted followers of Mahatma Gandhi founded the Gandhigram Rural In titu
1956 Dua
children will get educatlon and employment ,,,f, .
3500 students today, 85% from the Rural background T
University focussed on rural higher education programmes —
Funded by the Ministry of Human Resource Development, Government of

o fid o 34 4 )



Rural Energy Center

1o establish a model “energy village” with renewable energy & energy conservation
technologies

® Set-upin 1998

® Runs a 2-year M.Tech RE course

e Renewable Energy Planning for
Villages

e KW scale rooftop off-grid plants

® Energy Auditing

® Renewable Energy Lab

® 20 students in each year
7 of them working at iPLON

KFW oxc



SmartGridsBW ‘

Energien intelligent vernetzen.

Platform / Framework
BW —TN Network

Baden-Wiirttemberg

R
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g
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SOLAR CLUSTER BW |

Network of around 40 Baden-Wirttemberg companies and research facilities fro

parts of the solar value chain

Politik & Society

Industry & Trade

4

'. P L o N® s v S Baden-Wiirttemberg
The Infranet Company - I( F\V DEG



Fit for ,,India-BW* Netzwerk i
re2tn 2

% SchwabischHall

R
R
PR

BadenWiirttemberg

0 u new energy.
\ a passion for precision

VR Bank Schwabisc
- d l’ll €

KUEHNE +NAGE

passion for effidincy [ G

(

e

>
iPLON"® i
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Hochschule Eullngen N ‘i
ity of Applied Sei /Fraunhofer UEIT“S;EI:E | o

Katbeitiuteol ook 707 PEOPlE and technology. i

R&D Development

The infrarwt Comparny

Training 'PLON/

Hll Wllt!rllldlnu

Project.Deve_Ioper/ {;?;:pntrade FICHTNER U[rl[le Iq

Engineering
GPJ°llI.E Enocotee l
E PC/ P | . nt TRUST YOUR ENERGY GOLDBECK

Constructors e

RALOS [N

new energy

Assembly
Equipment KREMPEL

ASS em b Iy SySte ms Mounting systems for solar technology @

iPLON® — olar 3= Cluster
—_— g
The Infranet Company IR, Baden- Wurttemberg




System g Engcotec
4AContrade e R
Solutions co B e

Inverter (HJ BOSCH «knaco @

Technikfirsleben @ newens

orie —Emll siemens

Transformer AL A Ji
Battery/

Storage . A‘t”eng e Eg?ﬁchg ;

Monitoring/ G0 L{o; IETTY “% !-e-'"”g\_/ % ‘LUHt/

O&M = Tachnik frs Leben

‘/ U_ g |

Associations

Energien feligent vemedzen,

2 B 2 oo £SREgl Fioms ow vy _

The Infranet Company

iPLON"/ wes P S 3 Cluster
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SMART GRID CONSORT

The Infranet Company

- BW

SmartGridsBW

Energien intelligent vernetzen.




FlughafenéSfuﬁgqrf

Smart City
Associations EMMM ISIemI:elsTrunserzeniren ?,-\

TSO Transfer/ E
| terranetsbu - TR/ANSNETBW

Network
Operators

NetzeBW SWE‘ C SMD

#MVV-Energie '\
Stadtwerke Esslingen

Multi Utility

Companies

T s naE  VENIOS

tlfiient Uniting T and Energy

" ! Carmpew

Smart Grid 'H' BOSCH by Iﬂ 0T FICHTNER bt
|Mﬂlld[lh'|lii m-em:w frneuerbar
d 4
hda * 9 U
,,,,, w (Rt - Hochschule Offenburg % Universtit Stutgar g(IT
"' P University of Applied Sciences "t e e
L
S»d ZiFraunhofer ~ Z Fraunhofer
FZI1 1A0 e
- ~
I — _—
SmarthMW
\ / | /. e Energmn mtelllgentvermetzen

The Infranet Company



R
» |
Utility FMVV: bergi ,\/S NetzeBW SWE ‘ CDE%%TH%EEE

Stadtwerke Esslingen

Companies

Town Schwabish % SchwabischHall
Hall

Wurttemberg N e (A

Oman
Baden v " u o cﬁqu Mounting ystems for solr technology )

Smart Grid Fraunhofer H’] BOSCH .d VENK)S

Baden Technik frs Leben Uniting IT and Energy
Wurttemberg

The Infranet Company & DEG




Thank you
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IPLON - Products

2017
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Overview

Cloud based Internet Portal

Android , smartphone apps

SCADA systems ( local and remote)
Hardware
> iGate
»  iBOX ( Value, standard,Premium)

»  Wetherstation ( value , standard , Premium)
»  Magic Box ( value , Standard , Premium)
M2M connectivity

»  DSL

»  GPRS

»  Vodphone SIM card




PV Due Diligence Services - Typical Project Structure

Investor
Lender Equity Insurance
\ / company
Loans Policies
. Solar Project .
Project : Operation
Developer N Special Purpose - Ccontract —=  Management
Vehicle (SPV)
/ \
Power purchase O&M Contract
agreement

EPC Contract \
Utility

Service
‘ Company

EPC contractor(s)

Objectives:
>

Implementation of a long life power plants with high energy yield and availability

» Proper and safe operation complying with the relevant requirements
» Low cost, high return on investment

FICHTNER




Operation & Maintenance

is Our Passion and Core Business

Weather Monitoring Station

INTERNET
CLOUD

iPLON Germany

et

Perimeter Security

Control Room, SCADA,
CRP,HT Panels, Auxiliary Power

EPC

i
I

Transformer & HT Switchgear

Inverter & LT Panel

Panel Cleaning
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Abstract model of power plant

Stakeholders

Monitoring O&M System Control
(Scada) System

Presentation of Data
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Data Communication View
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Energy flow diagram in one inverter room

Daily | Weekly | Monthly | Yearly

SMU
IX_SMU XX_ TDCE
Inverter
IX_TDCE
IX_OACE
pm—— |nverter 1
BXX_ACEE
BXX ACEI
Total Solar Energy PV Modules BXX AXE
(IX_TSE) IX_TDCE

T e T L .___._.-.".

. ; Energy
-

....




.

; Alarm

& Plant Overview

Home | Cu.j_gtal:t | Logout B

R Plant Information Clock Performance Environmental
&' Overvi 8 m
- s Installed Capacity 5013 kitlp ad() ﬁﬁ“ Jﬁ}\ T~
5 ol
System View . —— -C;" Ay &5 WY i
M Latitude 23.112 + 2 , s \'. Tilted Irrad
Management = |
Lengitude 70.023 = g o | 0.58 kW/m?2
Documentation ‘3 \ .I
M Inverter Room Al Location Anjar,Gujarat 0 =
M Inverter R A2 - @
- nvEmErmeam Date Of 97-Jan-2012 Gujarat ““““3 o
M Inverter Room A3 Commissioning Vadhavano Savings
wﬁ' Inverter Room A4 Total Eﬂ_EI'g‘!_.F 12943.82 MWh Ianrnnagarn UHajl'IGT 13, Jun 2013 TDEIH\]F Yield 2.5 MWh 6860.22 Kgs
M [nverter Room AS Generation Waska | o (GMT+05:30) Chennai, Kolkata, Mumbai,
b=t M Diats - Terme'of S New Delhi June 441.12 MWh
} Charanka
= Energy Generation
P Phagi-RREC L
} Sivaganga
Day Week Manth Year
} LET Campus
P irLON Soiling Loss 4500 KW E 18-06-2013 m - Energy Generation [£W)
} Neemuch - Tilted Inadiation EW/m?)
4000 kw
} Administration 3500 kKW 0
P RREC Overview
3000 kw
} Charanka Overview 0
2500 KW
P RREC Weather Station
2000 KW
P Charanka Weather 0.4
station B 1500 ki
" RREC Energy Meters
1000 kKW -
P RREC Plant View . e
500 KW
} Charanka Screen
} Wels 5 0 kW 0
“ispun Screen - 2:00 400 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 -
—




IPLON - "Magic Box”

Direkt Vermarktung von PV Anlagen

(POWER RCOVCTIOW & C0S PNT CONTROLLING)
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Measurement

Irradiation sensor

Module Temperature
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Temperature and Movement sensors

» |nstalled in all
rooms

» Movement sensor
PS 230V AC

» Temperature sensor
PS 24V DC




Weather Station Value Line

For the calculation of the Performance Ratio the Irradiation (W/m2), the
ambient temperature and the module surface temperature are needed.

Interfaces

» Lonworks (field devices)

= O&M Handheld Terminal

= 24V DC Aux. Supply

Functionality

Irradiation (silizium) sensor

Module surface

temperature

Ambient temperature

sensor

I/O Module (Lonworks) for
connection to control room

or inverter room




Weather Station Standard

For the calculation of the Performance Ratio the Irradiation (W/m2), the
ambient temperature and the module surface temperature are needed. In this
version the wind speed and wind direction sensors are also included.

Interfaces

» Lonworks (field devices)
= O&M Handheld Terminal

= 24V DC Aux. supply

Functionality

Irradiation (Pyranometer) sensor
Module surface temperature
Ambient temperature sensor
Wind speed sensor

Wind direction sensor

I/O Module (Lonworks) for
connection to control room or

inverter room




Weather Station Premium

This is the Premium version of sensors and for connection to control room
or inverter room cabinets.

Interfaces

» Lonworks (field devices)

= O&M Handheld Terminal

. . S ..Jn uo.

= 24V DC Aux. Supply

Functionality

 Irradiation (Pyranometer)

sensor: 2 Qty
* Irradiation sensor (silicium)

* Module surface temperature

- oL

« Ambient temperature sensor

* Wind speed sensor

 Wind direction sensor

- e

» I/O Module (Lonworks) for
connection to control room

or inverter room ;




Weather Station Extended

This is the extended version of sensors and for stations, which are very far
from the control room.

Interfaces

» Fiber optical connection,
datalogger, power supply
and Lonworks (field
devices)

» O&M Handheld Terminal
= 230V AC Aux. supply

Functionality

* Irradiation (Pyranometer)
sensor: 2 Qty

 Irradiation sensor (silicium)
* Module surface temperature

*« Ambient temperature
sensor

* Wind speed sensor
* Wind direction sensor

* 1/0O Module (Lonworks) for
connection to control room
or inverter room




IWeatherstation-Box 18810

Pyranometer

Ambient Temp
Module surface Temp |
Windspeed

Wind direction




IGATE

Abstract: The iIGATE is intended for OEM-customers. Plant manufacturers and other control
cabinet manufacturers can buy the most important parts from iPLON and implement them in
their cabinets. All connection schemes and installation documentation is supplied by iPLON.

OUTLINE

» ARM9 RISC architecture (32-Bit) Linux system
with 64 Mbyte Flash and 64 Mbyte RAM

» Interfaces: RS485 (optocoupler), LonWorks
FTT10A, 2x RS232C, Ethernet, USB (HOST)

= TCP/IP: 10/100 MBit Datarate
» 8 LED, Service pin, DIP switches

= Dimensions: 156 mm x 86 mm X 58 mm

(I x w x h) DIN Rail

= Feed-in: 24V DC /300 mA




IGATE, modem, rod antenna

Kit for housing in other enclosures

OEM Version

» |Gate
* Modem with special cable

I R 1

= Rod antenna




IRooftop-Box 18710

* |Inverters Interface

* Energy meter
Interface

e Weatherstation
Interface




iBox PP 1 MWp

Intelligent_Power Plant_1 MWp Cabinet

Overview

» |nverter and array box independent

solution (Dual Modbus Master)
= Based on ISO/IEC standards 14908

= 24V DC power supply to the iPLON

weather station controller

= |nverter interfaces: RS485 and

Ethernet (see inverter list)

» Easy diagnostic via LED in data

loggers

= Connection to handheld Control

Terminal

= |P 65 enclosure Optional

= Connection to GPRS modems = Connection for RS485 meters (secure)

= Connection external PC (Ethernet) = Connection for external RS485 dataloggers via

for SCADA applications ModBus-Hub (weather stations)

* Protection circuits = Connections to internet routers

''''''''




1ISoiling Loss-Box 18610

SIEMENS




Intelligent Field Terminal

IFT_O 160 16 12 8 — Outdoor_160 A _16 strings_12 A per fuse_8 channels

Overview

» Decentral DC string Monitoring of PV Solarfarms

» |nverter independent solution

» Based on ISO/IEC standards 14908

» Low DC losses as the DC current is not interrupted during the
measurement of the current (NO shunt losses)

= As the current is not interrupted, no blow up of electronic PCB boards

» Scalable in number of current channels (Daisy chain)

» Flexible in connection of numer of strings per channel

» Easy diagnostic per LED in current sensor

= APV current terminal can be used to measure and configure the unit

» Field string box can handle 160 A DC 1000 V

» The ABB switch can switch the DC current under load

= 95 mm2 Screw Terminal for 250 A

= |P66 enclosure

suni iR

Optional

DC Voltage measurement

Temperature and humidity measurement

Irradiation and module temperature measurement _
Heating of box ’a
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Intelligent Management Terminal

Overview

Connection to Internet (DSL, UMTS, GPRYS)
Internal Internet Router (LANCOM)

Based on ISO/IEG Standard 14909

The iAT is connected to the IMT

10 iAT are connected to 1 iMT

Internal 24 V DC power supply

Easy diagnostics per LED in dataloggers
Connection to handheld control terminal
Connection to iAT through fiber optics
Connection to LOCAL SCADA

Connection to HT panels

Connection to Switchyard panels
Connection to energy meters in control room

iP65 enclosure




Intelligent Automation Terminal

Overview

» Inverter and array box independent solution
» Based on ISO/IEC standards 14908
= 24V DC power supply to the field array boxes

= |[nverter interfaces: RS485 and Ethernet

(see inverter list)
» Easy diagnostic via LED in data loggers
= Connection to handheld Control Terminal

= Connection to iMT (intelligent Management

Terminal) via fiber optics
» |P 65 enclosure
= Connection for 2 RS485 meters
= Connection to inverters
= Connection to string boxes
» Connectionto LT panel
» Connection to HT panel

= Connection to Transformer 1/O




Grid stability system

>

>

IGridControl-Box 18510 ( Value)

Power reduction

= 100 %, 60%, 30%, 0%

— '

= ] min reaction time

Powerfactor correction

= Cosphi 1,00, 0,99,
0,98, 0,97, 0,96




IPLON Magic Box Standard

The iPLON Magic Box is the interface between the PV plant (rooftop or Power Plant) and the Energy Utility

Company. It is based on the technical specifications of the German requirements of BDEW. The control of the
PV plant is achieved by the active control of the inverters used in the plant. The system can be used for new
plants but also be integrated in existing Power plants.

Functions

IGATE Datalogger (IEC 60870-5-101/104)

Connectivity to cloud based system and SLDCs with
DSL, GPRS, VPN, RT, PLCC

I/O system
Supports Modbus, TCP/IP, LON

Interface between the RTU of the SLDC and the power
plant

Signal conditioning of the power reduction and the
reactive power factor correction of the plant

Control configuration with the built in web user
interface

Easy to use in new plants and existing plants
Remote access for O&M activities e

Power factor correction at the grid connectivity point
(HAT) side

Logic to use with the direct seller of the energy "
(Direktvermarkter): this is the new standard in
Germany
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IPLON Magic Box Premium

The iPLON Magic Box is the interface between the PV plant (rooftop or Power Plant) and the Energy Utility

Company. It is based on the technical specifications of the German requirements of BDEW. The control of the
PV plant is achieved by the active control of the inverters used in the plant. The system can be used for new _
plants but also be integrated in existing Power plants. |

» {GATE Datalogger (IEC 60870-5-101/104

= Connectivity to cloud based system and SLDCs with
DSL, GPRS, VPN, RT, PLCC

= Firewall

= Scalable I/O system
» Time synchronisation through GPS (opt.)
» Supports Modbus, TCP/IP, LON

Functions

* Interface between the RTU of the SLDC and the power
plant

- Signal conditioning of the power reduction and the 4 « Gl LLELELELE T
reactive power factor correction of the plant : | : ||||||||||||||||

=3

» Control configuration with the built in web user
interface

« Easy to usein new plants and existing plants
 Remote access for O&M activities

« Power factor correction at the grid connectivity point S e
(HAT) side

* Logic to use with the direct seller of the energy
(Direktvermarkter): this is the new standard in
Germany




Thank You! |

www.iplon.de

www.youtube.com/user/iPLONChanne
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http://www.iplon.de/
http://www.youtube.com/user/iPLONChannel
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Maritim, Hamburg, 972,7 kWp




Klafs, Schwabisch Hall,114 kWp
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1 MWp PV Projekt Stadion Dortmund
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Technical Details:
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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

c *r;.'- —— —‘—‘ —
4 MPP trackers each s !“!_-:""I'&l e |




PV roof installation in Germany

L -

g

200 kWp roof top: N od
640 x Sovello module 190Wp
4 x 65kW MW Inverter
2 X 4 string box with
4 MPP trackers each

200 kWp roof top:

360 x CIGS module 70Wp
1.000 x ASI Kaneka 70Wp
526 x Multi silicon Sovello 190Wp




Single String Monitoring with di
Orientation:

DDR Museum Pirna - PV Field 1 (146.2 kwp)
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Building Integrated Facade
PV System Solibro with
120kWp
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Thank You!

www.iplon.de

www.youtube.com/user/iPLONChannel



http://www.iplon.de/
http://www.youtube.com/user/iPLONChannel
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1,2 kWp CIGS
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Private PV System
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5 kWp PV power

5.000 kWh energy / yegr .
In South Italy the same
modules produced i

7.000 kWh el. Energy per year! i
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200kWp with different module tech nologie‘h"" "
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140kWp Pergola in the Netherland




1 MWp M+W Inverter Station




Special Solution Grid Inverter
parallel to a Diesel Engine
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Special Solutions Solar Tracker

PV tracker. The modules follow the sun from east to west full automatic. The output energy of the i
modules will be app. 30% higher. i
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Smart Cities Trend in India (I
Tenders, Requirements and
Strategy |

February 14, 2017

Gowrishankar Ramanan y
iPLON India




2. Smart City Mission

. Smart Cities — KA




[ ILLUSTRATIVE LIST

Smart Solutions

E-Governance and Citizen Services Energy Management @

6 Public Information, Grievance Redressar
@ Smart Meters & Management

Electronic Service Delive NN N\
2 o . &;:ﬁ 17 (@Renewable Sources of Energy
b NI A
€ citizen Engagement \\f,:ﬁ t\ " @ Energy Efficient & Green Buildings
@) Citizens - City’s Eyes and Ears . \:frxgﬂ A
NI\ 7
. . . . "\ Y A \:: \,r',
9V1deo Crime Monitoring Qf e § S Urban Mobility
N ,
Waste Management ", @ Smart Parking
6 Waste to Energy & fuel ) ¢ @ Intelligent Traffic Management
@ Waste to Compost € Integrated Multi-Modal Transport

© Waste Water to be Treated .
© Recycling and Reduction of C&D Waste

)

@ Leakage Identification, Preventive Maint.

Water Management

Others @
(D) Tele-Medicine & Tele Education

¢X) Incubation/Trade Facilitation Centers

@ Smart Meters & Management

@ Skill Development Centers
B Water Quality Monitoring

A City that welcomes Immigrants — Smart City

iPLON’ i — KEW occ

The Infranet Company

. a . “. L Y X i A ) 4.' |} i, b) D 4 1 4 y A A 3 ‘ ..'
y i - e /. L g ') 1 Al 5 2 ' ol Ty’ A B/ o4 2 'y % : )



iPLON/ |
The Infranet Company - I(F\v DEG

OTETRT A




Smart Energy

Smart Grid

> Smart grid asset
mgt

> Smart generation

> Demand side mgt

= Utility Services

Microgrid

District
heating/cooling
Mgt

Gas Distribution
Mgt

Shore connection

EV Charging
Infrastructure &
Supervision
Services
Traffic Mgt

> City Traffic

> Highway
Traffic

Tunnel
Management

Tolling
Management

Railway Mgt

Airport Solutions

Smart Water

Plant & Network
Energy
Performance

Water
Distribution
Optimization &
Loss Mgt

Stormwater Mgt
& Urban
Flooding

Irrigation Mgt

© 0 00

Smart Public
Services

Public Safety
> Video
Surveillance

Smart Street
> Street lighting

Smart Buildings

©
©
&
&

Multiple
Disparate
Buildings Mgt

High-
performance
Buildings

Flexible
Buildings

EfficientHomes

Smart Data
Center

Efficient Data
Centers

Prefabricated
Data Centers

Infrastructure
Mgt Enabled
Services

City-wide Platforms

> Energy & Sustainahility Resource mgt
> Urban Efficiency Platfarm

> District Energy Mot Information System

> Weather
= GIS
> Asset mgt

, Cross domains application

IT — Principal Infrastructure

L7

Smart Collaboration

Planning & Design

Solutionimplementation

Operation & Optimization

Business modelsand
financing




Smart Cities Mission

e 25% of June, 2015

e Golinitiated (MoUD)

b

* AMRUT (Atal Mission for Rejuvenation and. Urban Sas

s

Transformation) ¥, i
e 100 cities (109*) — Citizen friendly & sustainable vl 0
e 3980 billion (~US $15 billion)

* Develop 100 smart cities

* Rejuvenate 500 other cities
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MODI!S The urban development ministry hasidentified almost all
the places where the NDA's 100 smart cities will come up

é I : B Smart cards facilitate “
SMART | INTELLIGENT travel in multiple modes D '
VISION TRANSPORT of public transport. AR
- M Real-time transport Q % “x'm
] M Smart cities have an displays can provide visi- ) "
)| integrated transit corri- bility and information

dor, where Bus Rapid on availability of public
Transit corridors as well transport as well as the
as suburban train net- condition of traffic on

works are linked with routes.
pedestrian and cycle ;

lanes. Furthermore, M Digital parking meters )
SMART CITIES there are podsto carry  send information to 3 3 ", "y
people directly from mobile phones when a - - PR
WHAT THEY ARE AND point to point, withno  space opens up. L RMPEREECN
HOW THEY WILL HELP stop at Intervening sta- AL i b il
tions. B ¢ + & 090
A3 )
RAJASTHAN - BIHAR " g S, e e . "0
B Muzaffarpur g . : e e @
W Smart cities, in - - e T X RN
the most basic 2 .
terms, are urban o © o :
settlements that : ' &
exploit technology i wharshaﬁf . »
to offer more struc . o 4 %
tured and hos- Y e L' %%
pitable living condi- G ties s 2 . » - L R SN
tlons"fgr residents. being developed by | 4 ' . - . - . . : L4
4 : , o (> b g
B information and Il A bl ol i - e B, -, 't
Communication J Delhi-Mumbai Industrial L, * ¢
Technology (ICT) Corridor (DMIC); work
forms the backbone encios has already
of smart cities and is gaster Seven smart begun.
the main tool to cities each will ©
address co_mmon W Consumption be builtin
problems like con- of scarce Rajasthan
gestion and waste of esources like Gujarat 3 Colmbatore  Bangax
energy. water and ’ Ledlig
WSiich cities have.a Sneray s & Jamshedpur, Mumb E
: amshedpur, Mumbai
centralised control Streamiined Kerala 5 ‘

and Chennai have
launched initiatives for

system which pro- through the use of

yidei. real-tirqle = technology. deployment of
inputs on availabil- g Better energy advanced communica-
1“_’ (i)tf Wat%';,_ eltec- management sys- ;JJ';.E;?&";&HMSTS tions systems, Metro
rlf‘t »;;gulthlc "g“s' tems help people build 100 smart cities  hetworks, traffic man-
god 2 a tlcar automate energy- across India and made agement frameworks,
nd education. consuming systems an allocation of 37,060 smart meters, GPRS for
M Intelligent com- In buildings. crore to this end in solid waste manage-
mur:)ilcatign _tqotls M There is emphasis the Budget 2014-15. g:grhtty orrglél:‘eit\gzgegr
Snable Ad RSt AN e R 1
forto manate and gglghs%ﬂiiggﬁnew m Citiessuch as Delhi,  online building plan
respond to emer- energy Hyderabad, Surat, approval schemes, etc
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2 — Pune
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Will the IT capital make it to smart city
list?

The city lost by a mere 0.5 points to make it to the coveted list in the nation last June.

Nolan Pinto | Posted bv Shraddha Jandiel
:'-:'—:i:,',. January 7 LU ﬁ‘_"'—E: Z . i__ A+ A-
N — Q\\ —

— S ——
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* Whitefield
e X200 Cr. every year for the next 5 years
S




The Start ...

From March, BMTC
to go CASHLESS
in AC Buses

335-E Volvo
on Majestic-Kadugodi
Route will
have SMART
CARD Facility




Karnataka to pump Rs.1, 188 Cr for smart cities this year

Posted by Elets News Network (ENN) on January 28, 2017

in Featured, Infrastructure, News, Smart Cities, Urban Planning

3" March 2017 | JAIPUR
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Karnataka government will release a fund of Rs. 1,188
crore for the smart city mission this year, announced the
state Governor Vajubhai Vala at the Republic Day
celebrations held at Bengaluru.

“Karnataka had been the torch-bearer of the development
agenda of the country and my government is striving hard to
take the state to a greater heights in its pursuit to make India
a great powerhouse,"said Vajubhai Vala.

Last year the state government has spent Rs.776 crore for
developing six smart cities across the state. These cities are Mangaluru, Belagavi, Shivamogga, Hubballi-Dharwad,
Tumakuru and Davanagere. Karnataka has also commissioned new projects like ‘Power to all by 2020' to reduce
deficiency of power. The state has also strengthened transmission work to increase the additional generation capacity
of 3657 MW.

In his republic speech, Vala also said Karnataka received Rs. 1.40 lakh crores in investment till September, 2016
which created 15 lakh employment opportunities in the state. He further added that Karnataka will continue to lead
the country in IT and BT sectors
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e 11 PPP ~X935.9 Cr — Implementation
e 21 PPP ~X2622.2 Cr— Tendering process

* Belagavi: City Gas distribution through piped
network - X172.8 Cr




Belagavi

29 in overall Exports (KA)

Tier 2

Houses 488,157

99.6 sg. km
Unemployment (~6%)

Only ~ 9% have access to
laptop with internet



Projects in Belagavi

* 69 projects

* Gas, Electricity, Water, Waste Management,
Health, Transport, Traffic, Public Amenities, etc.

* Energy efficiency & RE
* Solar Rooftop =30 MW ~ X 195 Cr
e Wind =30 MW ~X 186 Cr
e LED street lighting

* Smart metering of water =X 53 Cr
* Smart metering of electricity =X51.5 Cr

e Battery operated rickshaw




Davanagere

« 6 largest city (KA)

* “Village of lakes”
* Manchester of KA

* Tier 3

* Houses 434,971

e 77.259. km
 Unemployment (~3.6%)

* Only ~ 5% have access to
laptop with internet




= DAVANGEREI
AREA BASED PROPOSAL

SMART NETWORK

SMART MOBILITY

SMART INFRASTRUCTURE

SMART ENERGY

SMART TECHNOLOGY

SMART WASTE MANAGEMENT




Projects in Davanagere

* 11 projects
* GPS & RFID based Solid Waste Management System
* Dedicated footpath & Cycle Tracks

* Underground drainage facility: ~X 162 Cr F.o, B

e Solar Rooftop: ~X9.4 Cr

* Intelligent Urban Mobility System & Secure
Environment: ~ X460 Cr




Projects in Tumakuru, Mangaluru /

R

Tumakuru

* 44 projects

e Rooftop solar — Govt. & industries (~15 MW)
* Smart Metering — Water & Energy distribution
* Smart parking
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Mangaluru

* 65 projects

 Smart Energy Meters — (Res)

* Solar LED street lights

e Solar and Recreational Island: ~ X 86.8 Cr
* Installation of rooftop solar on Govt. buildings ~ 50 MW
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Germany Decided to Provide Smart City Solutions for Smart Cities Projéct o

October 6. 2016 & Pradeep Kumar & Smart Cities News

As per the published news, the German smart city solutions firms decided to
provide its support. services, and products to develop Hyderabad as a smart
city along with Bhubaneswar. Kochi and Coimbatore cities.

According to the German Ambassador to India Martin Ney, the German
Consul General in Chennai Achim Fabig will lead the delegation to Hyderabad
to present their smart city solutions to develop Hyderabad as a smart city.
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However, he had taken the companies to the three cities under the Centre's

Smart City Project in July. Ambassador said the idea of the bringing the
companies to Hyderabad was discussed during his meeting with Chief
Minister K Chandrasekhar Rao on Tuesday.

He said that the German Companies have over 40 years of experience in providing clean energy, water treatment. waste
water treatment. solid waste management as well as urban mobility solutions. Mr. Ney had informed the press reports after
announcing Cyient founder BVR Mohan Reddy's appointment as honorary consul of Germany in Hyderabad.




Smart Grid

Smart Grid

* Solar Farm

* Wind Farm

* Biogas

* Hydropower

* Smart Comunity
* Smart Company
* Smart Farm

* Electromobility




Multi utility control room at Stadtwerke Schwabisch Hall

Projektionswand mit 6 Modulen
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Grid Stability, Forecasting, and: l
SLDC for Utility Scale Plant

”""an
¢ »

February 14, 2017

Gowrishankar Ramanan
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Logical View : iPLON Architectural Diagram
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Smart Grid

Smart Grids can transform the existing grid into a more efficient,

reliable, safe and enable address sector challenges. “Smarter Power
Grid ¢

— System (Generation, Transmission, Distribution) with an advanced two-way
communications system

— Enables real-time monitoring and control
— Provide greater visibility and transparency

— Consequently, enables cost reduction and efficiency improvement

iPLON" i
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What Smart Grid does?

Decentralization of
Generating sources

Integration of all
sources of Energy,

Continuous
monitoring &

especially feedback from the

Renewables

network

icipati Two way ;
Faults anticipation Nl i
and helps faults ca e
prevention utilities
customers
-
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Present Electrical Value Chain

Addressing All Aspects of the Utility Power Chain

Color Key: Substation
Black: Generation Step Down Subtransmission
Blue: Transmission Transformer Customer
Green: Distnbution YW ~—1"""*% 56KV and 69kV
Transmission lines n W_’
765, 500, 345, 230, and 138 kV

= P

Y
S
Generating Station Primary Customer
i f-’:-i g 1°°e%% | 13kV and 4kV
N r—'

Transmission Customer a @ ] Secondary Customer ji
Generaing 120V and 240V [
Step Up 138KV or 230KV =TT
Transformer

'.PL ...Generation, Transmission, and Distribution
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Smart Electrical Value Chain

GENERATION TRANSMISSION DISTRIBUTION & CONSUMPTION

A

Power Plants

Commercial
& Industrial

.

= "\ i ¥ h\ /( Control
Center

e / sub Statlon P\
<;%\J 1 N

Solar & Wind \¢
Farms
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Issues for RE into Grid

« Intermittent & variable nature of renewables impose instability

Issues on the grid

« Implementation of transmission network matching with the RE.:;.:,'_
Generation =
- Technical issues like Reactive power management to match its |

variation in its generation pattern and load pattern z

» Challenges related to power evacuation and inconsistencies in

tariff norms among the states for wind power
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Mitigating measures for Grid Issues ,

* Need for the wide area monitoring systenls\w
monitor and control the generation :
Renewable Energy sources like Solar PV,

etc. for ﬂ ~ R

— Quick operation in solving grid Issues

— Managing both generation and Load side
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Key Areas for RE development ln
India

« Decentralized Multi-Utility Company

Operation & Maintenance

e 5 5
¢ »

Grid Stability Solutions
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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
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Smart Meter for Grid Stability
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Grid Stability 1 Voltage Regulation with
Transformers

benefit

+ prove technology
+ low maintenance

+ Save money

handicap:

- expencive (3:1)

iITAP® (Regeleinheit)

von Maschinenfabrik Relnﬁausen" 'v [l
Quelle: MRG, 4
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Grid Stability 2 Phase Shifter |

i -
Messpunkte
Umspannwerk
= 2 Leitungslange: 27492 m Phasenschieber 3
> WKA |
/ ~ | Lowenstein /,’
Spannung U2E vom PQID MW 6809 Ust 442/0 (Wirkleistung
U 3 SW Robert Bosch StraRe Wikra Lowenstein)
3 Sekunden Werte
MW 6810 Ust 442/1 (Blindleistung
Wikra Lowenstein
Verbraucherzahlpfeilsystem (4 - Quadranten)
2. Oktober 2015
0,9 induktiv Normalbetrieb 0,9 kapazitiv
B(P:Ivae Positive Positive
- indleistu . i . n 5
Generatorisch (Erzeugung) 4 " Motorisch (Verbrauch) Generatorisch (Erzeugung) """ Motorisch (Verbrauch) Generatorisch (Erzeugung) *"\"""" Motorisch (Verbrauch)
Im, Q’ - Im, Q Im,Q
Quadrant Quadrant | Quadrant Il Quadrant | Quadrant Il Quadrant |
) M i [ ! Re, P [ \ Re, P
Negative g i Positive Negative | 5.07° P e Negative 21,24 P | ’ Positive
Wirkleistung 3 Wirkleistung |  Wirkleistung 1 =% ¥ia Wirkleistung Wirkleistung ® Wirkleistung
| Re.p | s s “‘iﬂ
Quadrant lil Quadrant IV \ Quadrant Il Quadrant IV Quadrant il Quadrant IV
Am Umspanner:
P=7,15 MW — ] — Am Umspanner: — 1 Am Umspanner: i
Q=1,57 Mvar P=7,07 MW P=2,12 MW
i Q=-0,99 Mvar i Q=-2,33 Mvar i
Negative Negative Negative
Blindleistung Blindleistung Blindleistung
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There are various models like Numerical weather predi i-‘
Statistical techniques etc that are involved In E
forecasting.

The major parameters involved for prediction includes;

>

Solar Energy Forecasting

”””””

Weather Data: Irradiation
Orientation Tilt

Historical, Real time Generation data
Installed capacity

Location

— -\/
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NUMERICAL WEATHER WEATHER
PREDICTION MODEL STATION
5 DATA

METEOROLOGICAL DATA IS COMPARED
WITH HISTORICAL PLANT DATA

FORECASTING FORECASTING FORECASTING
MODEL 1 MODEL 2 MODEL... N
ERROR
—> -
CORRECTOR

|

FORECASTING SERVICES
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Forecasting Regulations

» There are 16 regulations per day that sums up
the final forecast output.

» The regulations include Forecasting & .
Scheduling, calculation of deviations, penalty .« TN
and payment conditions.

»  The deviations and penalty are in the process of
getting finalized for each state.
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What is IEC 60870 ?

« |EC 60870 set of standards which define systems used fo
telecontrol (SCADA) in electrical engineering and power S8
system automation applications. B

 |EC 60870 standards are developed by IEC Technlcal e
Committee 57 (Working Group 03) ko

* For controlling electric power transmission grids and ot
geographically widespread control systems. , i

e Use of standardized protocols, equipment from many
different suppliers can be made to interoperate.

iPLON"® e
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IEC 60870-5 Protocol
Standards
« |EC 60870-5-101

O Telecontrol tasks (serial communication)

- |EC 60870-5-102 -
d  Meter Count .

0 5 5

- |EC 60870-5-103
O Protection data disposal (within a switchgear)

« |EC 60870-5-104 -y
O Telecontrol tasks in IP networks (Network access for IEC 60870 5-
101 using standard transport profiles ) 5 -

The Infranet Company - DEG




SLDC in India

Apex Body to ensure integrated operation of the Power
system in a State

Responsible for optimum scheduling and dispatch of
electricity within a state in accordance with the contracts
entered into with the licensees or the generatlon
companies operating in that State.

The Infranet Company
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SLDC in India

Keep accounts of the
guantity of electricity
transmitted through State
Grid

Monitor grid operation

real time operation for :
grid control and dispatch
of electricity within the
State in accordance with
the grid standards and

state grid code
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Exercise supervision and .4
control over the inter-
state transmission system
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DSL/ Internet DSL/ Internet

Client
SLDC SCADA

Plant SCADA

IEC 60870/ 104

Ethernet

MagicBox Gateway
IEC 60670/ 104

Modbus TCP/ IP

The Infranet Company
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IPLON — Magic Box

Communication between SLDC and Power Plant

iIPLON"® o
The Infranet Company I(F\v DECI



IPLON Magic Box Standard

The iPLON Magic Box is the interface between the PV plant (rooftop or Power Plant) and the Energy Utility

Company. It is based on the technical specifications of the German requirements of BDEW. The control of the PV
plant is achieved by the active control of the inverters used in the plant. The system can be used for new plants
but also be integrated in existing Power plants.

= {GATE Datalogger (IEC 60870-5-101/104)

= Connectivity to cloud based system and SLDCs with
DSL, GPRS, VPN, RT, PLCC

= |/O system
= Supports Modbus, TCP/IP, LON

Functions

* Interface between the RTU of the SLDC and the power
plant

* Signal conditioning of the power reduction and the
reactive power factor correction of the plant

* Control configuration with the built in web user
interface

* Easy to use in new plants and existing plants
* Remote access for O&M activities

* Power factor correction at the grid connectivity point
(HAT) side

* Logic to use with the direct seller of the energy
(Direktvermarkter): this is the new standard in
Germany

The Infranet Company
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Advantages of iPLON - “Magic Box, ./

Control unit for decentralized energy production
* Realtime information out of the energy production
e Portable, Compact, Scalable.

* Wind, solar, hydro power, diesel engine, storage systems
etc.

» Active control of Energy output, Cos Phi, forecast

* Successfully Integrated with GE, Siemens, Alstom Systems

The Infranet Company
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IEC 60870 Interoperability

Network configuration

Point-to-point O Multipoint-party line
H Multiple point-to-point H Multipoint-star
1ransmission speed (control direction)
Unbalanced interchange Unbalanced interchange Balanced interchange
circuit V.24/V.28 circuit V.24/V.28 circuit X.24/X.27
Standard Recommended if >1200 bit/s
O 100 bit's [ 2400  bit/s L
2400 bitls O 56000 bivs
O 200 bivs ] 4800  bit/s L
4800 bit's O 64000 bivs
300 bit/s 9600  bit/s O
9600  bit/s
600 bit/s O 19200  bit/s
O 1200 bit/s O 38400 bit/s

-
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SLDC in TAMILNADU
SLDC (Chennai) — SS (Kanch

iPLC CFW oec

The Infranet Company



Thank You!

www.iplon.de
www.iplon.in

www.re2tn.org

www.youtube.com/user/iPLONChannel

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

Stadtwerke Gandhlgram

“Be the change you want to see in the world
- Maha
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Agenda

Reaching Gandhigram
Gandhigram Rural Institute
Rural Energy center

Stadtwerke Gandhigram

d.

© oo o

Renewable Energy/Energy Efficiency
Water Management

Waste Management

E-Mobility

Efficient Cooling Systems

e MOU | Commitment for Stadtwerke Gandhigram
® More Pictures
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Gandhigram Rural Institute

Mission: Providing knowledge support to rural sector to usher in a self-reliant,
self-sufficient and self-governed society

The place fondly named ‘Gandhigram’ was inaugurated by Mahatma Gan e
October 1947 \
Devoted followers of Mahatma Gandhi founded the Gandhlgram Rura
1956 e
Built on 207 acres of land, mostly donated by the villagers with the h pe-that tf
children will get education and employment P
3500 students today, 85% from the Rural background
University focussed on rural higher education programmes

Funded by the Ministry of Human Resource Development, Govern’r{p'/




On mouse click Zoom in the Map
~

Woma MO Wosmtn &
Hoartes

OoLD
RIM

IDARA Ao

JaTRCSNA

o eI

W8T

SO MORTEL

KIR S SSAIN
O8TEL

QUARTERS



Rural Energy Center

To establish a model “energy village” with renewable energy & energy conservation,
technologies

® Set-upin 1998

® Runs a 2-year M.Tech RE course

® Renewable Energy Planning for
Villages

e KW scale rooftop off-grid plants

® Energy Auditing

e Renewable Energy Lab

e 20 students in each year
7 of them working at iPLON
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Stadtwerke Gandhigram

5 Focus areas:

* Renewable Energy / Energy Efficiency
* Water Management

* Waste Management

* E-Mobility

e Efficient Cooling Systems

“An ounce of practice is worth more than
tons of preaching”

Mahatma |
Gandhi




Renewable Energy / Energy Efficiency
1. Diesel Generator Control System

Remote monitoring for 10 DG sets

200 kVA DG

75 kVA DG

30 kVvA DG

25 kVA DG

25 kVA DG

25 kVA DG

25 kVA DG

15 kVA DG

15 kVA DG

DG control

FUTURE EXTENSIONS:
- Energy Managemenet Center
- Demand Side Management




Remote Control of Diesel Generator in GRI

3 Phase EB Supply

1 4 et Bema

Load

of

200 kVA Diesel Generator




2.1 MW Solar Plant (RESCO Model)

il




3. 110/22kV Substation




Supply side -_-._- = =)
management — | =
Demand side | = \
management )
Data Analytics
IPLON system with
GPRS connectivity
utility Grid
A7 supply
Energy Meter
(Guest House)
Energy Meter
(Admin Block)
2.5 kw pv 1MW PV
1 kw pv
Admin Block Guest H
Existing installation Future installation

Supply Side Demand Side }0




Water Management

Borewell Locations Map in GRI, Gandhigram

® - Bore well _ Location ol

a - Sump Locations

A




No of borewells :35

Depth of borewell : 1200ft depth
Requirement : 400,000 lit/day
Amount pumped : 300,000 lit/day

Girls and Boys Hostel : 100,000 I|t/day/host -

RO plant capacity : 16,000 litres

5 & 2 ?
o ¥ & Tgny




Water Treatment Plant







Next Steps

e Mindset for Water management
® Get women from the local community involved =
as they are more interested to solve the water
problems <
e Water grid inside the campus (Pipelines)
e Finding the water leakages (equipment)
® Check topology for water pressure

v 5 % »
A .

e Study on water recycling at the Girls and Boys
Hostel (Agriculture activities on hold because
of Water shortage)

e Study on rain water harvesting possibilities

® Sewage Treatment Plant (1 for the campus)

-




Waste Management
1. Biogas Plant




3, LPGEQUIVALENT. 19T0 42 S KODAY
2. BIOGAS OUTPUT. ~2070 25 m' DAY | M ;

4, G0 OFFSET. B 307088 SHIKGVEAR
5. FOOD WASTE . 150 TO 200 kG DAY
RECYCLE WASTE! E! SAVE FUEL! SAVE ENVIRONMENT!
DISPONSING FOOD, VEGETABLE, GARDEN WASTE ETC. IS NO MORE
A PROBLEM. THIS MACHINE WiLL CONVERT ALL THE BIO-DEGRADABLE
WASTER INTO USEFUL RENEWABLE ENERGY CALLED “BIOGAS™ WHICH
CAN BE USED FOR COOKING/POWER GENERATION AND PRODUCTION
OF ORGANIC MANURE, USING ANAEROBIC DECOMPOSITION PROCESS.
WHAT ELESE CAN YOU EXPECT FROM WASTE??

CON1. .CT : GREEN CONNECT e
_ STRESCAL PURAM, SALE
- | 203/62, OPP.SUKRA FANCY, PAARAI E,x:?gwcg:necmdm@gmmlm

' Web www. greenconnect.in,

- B greenconnect,Salem




Works on the principle of Anaerobic dlg” ior
Used for cooking purpose in ladies hos
Waste consumption: 150 — 200 kg/Da .
Slurry is used for growing energy crop
CO2 offset level: 86,232 to 95,813 kg ye
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E-Mobility
1. Solar Powered Passenger Autorickshaw







2. E-Bus
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E-Mobility Possibilities

e Solar Car-ports

e E-Bikes

e Production of Solar
Rickshaws




Efficient Cooling Systems




Analysis Phase: What makes more sense?

e Central or De-central?
e Automatic temperature control (Building Automation)
e Consumption Pattern
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More pictures..

Mr Mohandas Karamchand Gandhi

BIRTH OF SATYAGRAHA

18931914

'Africa was the scene of a unique struggle
! racial discrimination under the leadership
handas Karamchand Gandhi

ha-the doctrine of Soul-force-was
polit eapon for the first time in
It was a struggle
on

rtant as the
tity and

FURTHER INFLUENCING FACTORS INTHE

LIFE OF GANDHI
Key to Theosophy by Madam Blavatsky

METHODS OF EVALUTING CONSUMER GOODS

Limitation of wants.

Large scale technology in a few sectors
coexisting with small-scale technology and
handicrafts in others.

$ le production,except in a few sectors
wlhieio ass production is unavoidable.

Limited state ownership, widespread
village ownership and trusteeship.

Self-governing village republic,self-sufficient
in basic needs.

Equality of wages and concessions made by
Gram panchayat as per nature of the work.

Universal physical labour.
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WORKSHOP ON
SMART GRID PROJECTS
167 Alinim 305}

The Gandhigram Rurs! |




Thank you for your
attention

Abhijit Singh Sachdeva
iPLON India Pvt. Ltd
abhijit@iplon.de
www.iplon.de. www.iplon.in
www.re2tn.org

Gandhigram website:
http://www.ruraluniv.ac.in/
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Ba WU Solar cluster + Smart grid

iPLON’s commitment and the German-Indian
Platform

Victor Thamburaj
CEO, IPLON GmbH



Smart Grid

* Solar Farm

* Wind Farm

* Biogas

* Hydropower

* Smart Comunity
* Smart Company
* Smart Farm

* Electromobility
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= SmartGridsBW gkt

Baden-Wiirttemberg N .
SEEANEEERR Energien intelligent vernetzen.

Platform / Framework
BW —TN Network



SOLAR CLUSTER BW

Zusammenschluss von rund 40 baden-wirttembergischen Unternehmen und
Forschungseinrichtungen aus allen Teilen der solaren Wertschépfungskette

Forschung & Entwicklung
Politik & Gesellschaft

Energieversorger &
Netzbetreiber

Industrie & Handwerk

b ea)
I
PR,

'. Pl o N® Baden-Wiirttemberg
The Infranet Company



R&D Development

Training

Project Developer/
Engineering

EPC/ Plant
Constructors

Assembly
Equipment

Assembly Systems

iPLON’

The Infranet Company
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Far peaple and technology.
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new energy

KREMPEL

Mounting systems for solar technology @

GP.l°lllE

TRUST YOUR ENERGY.
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System
Solutions

Inverter {@J BOSCH «knaco @

Technikfirsleben @ newens
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Battery/

Transformer
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Associations
Esu‘.’ Energien infeligent vemedzen,

'P LON e ﬁ Badis Wurttemberg

The Infranet Company



SMART GRID CONSORTIUM
- BW

SmartGﬂdsBW

Energien intelligent ve



Smart City Flughafe(ﬁuﬁgm
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SmartGridsBW 3

Energien intelligent vernetzen.

The Infranet Company
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Schwabish Hall

man
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Smart Grid Fraunhofer H’] BOSCH .d g VENK)S

Baden Technikfirs Leben Uniting IT and Energy

Wurttemberg

iPLON’

The Infranet Company



Fit for ,India-bw“ Netzwerk
re2tn

% SchwabischHall

twerke
Schwabisch Hall GmbH

KACO

new energy.

Baden-Wiirttemberg Uﬁt

a passion for precision

make it happen.

O manz
Pagswvl fﬂﬁ' Cﬁi’m['y

KUHN

water experts - world wide ®

iPLON’/ -

The Infranet Company
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Next Steps
2016
 17.Nov.: Stuttgart Solar Cluster : Chances/Risks in India
 24.Nov.: Chennai:Smart City SHA / Chennai /Gandhigram
 28.Nov.: Stuttgart : Solarbranchentag : Solar Cluster

2017

e 22.-29.Jan. : Winfried Kretschmann in Pune und Bangalore
e Mitte March: OB Pelgrim in Chennai/ Gandhigram

e April : Solar-Cluster -Team in Chennai / Gandhigram
* Juni : Gandhigram-Team in Schwaebisch Hall
* Juni . Intersolar 2017 Minchen
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