
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Smart Solar Rooftops: Integrated in Smart Cities 

Environment 

 

 

Venue:  Raintree Hotel 

636, Anna Salai,  

Teynampet, Chennai – 600 035 

Date: 18th October 2016 
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Tuesday, October 18, 2016 

09:30 - 10:00  Registration 

 10:00 - 10:15  Welcome address, Overview of Presentations 

Ms. Lumine Divya, Business Development Team, iPLON India Private Ltd 

10:15 - 11:00  Design of Solar Rooftop Plants 

Mr. Christoph Wuertemberger, CEO, Solarstromanlagen GmbH 

11:00 - 11:30  Coffee break & Networking 

11:30 - 12:15  Smart grid solutions in Schwaebisch Hall / Germany as part of Smart city 

Mr. Christoph Wuertemberger, CEO, Solarstromanlagen GmbH 

12:15 - 13:00 Smart Grid trend in India: Typical Tenders, Requirements and Strategy  

Ms. Aarthy Vigneshwari, Business Development Team, iPLON India Private Ltd. 

13:00 - 14:00 Lunch 

14:00 - 14:30   Demo: Solar Rooftop Monitoring System for better O&M through Data Analytics 

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

14:30 - 15:00    Grid Stability and Hybrid solutions for Rooftop Projects  

 Mr. Gowrishankar, Business Development Lead, iPLON India Private Ltd. 

15:00 - 15:30 Stadtwerke Gandhigram: A model for a Smart University 

Ms. Lumine Divya,  Business Development Team, iPLON India Private Ltd. 

15:30 - 16:00   Best practices: Solar /Hybrid Rooftops in Germany and Storage Solutions 

 Mr. Christoph Wuertemberger, CEO, Solarstromanlagen GmbH 

 16:00 - 16:30 Announcement of next Workshop and Closing with Tea 

Ms. Lumine Divya, Business Development Team, iPLON India Private Ltd 
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Design of Solar Roof top 

PV System



23 Years Photovoltaik  in Germany



Christoph Würtemberger

C_Wuertemberger@t-online.de

Who I am !

Work History:

1991 Start with Solar Home System

1993 Build up my first Grid Cobbled

System in Germany

1994 Installation of a stand alone 

PV system in my private house.

1996        Start at the Wuerth Electronic

Group with photovoltaic activity

1999 Wuerth Solar is starting

2000 Start Training Programs in India

2001 Start Training Programs in Brazil

2007 Start activity of AKADEMIE E3

2008 Start MW Zander

2010 Start MW Solar

2012 PV expert with TüV certification

PV Consultant for different 

companies



Different Sun Energy Technologies:

Photovoltaik

to produce electric energy 

from the sun light.

Solar Thermal

to produce hot water

from the sun light.



Function of grid coubbling:

Solar module and mounting system
Grid Inverter

Grid security unite      

Data monitoring system

Grid metering house

Grid metering PV

Network of local electric grid company



Different use of photovoltaic 
energy

Grid Cobbling : Stand Alone System:

Without battery to Where no electric

Store energy grid is available !



History of the grid cobbled market 
in Germany

The market of grid coupled system grow up in the last 

5 years very soon. Here the German government started a

Market programme that each kWh energy from a PV 

system get a Feed in tarif for 20 years. 

This is profitable in Germany.

End of the year 2015 we have in Germany 38,000MWp modules installed for grid cobbling systems



PV Installation in Germany

2009  2010 2011  2012  2013  2014  2015

More than 

38 GWp PV 

power was

installed in 

Germany

till end of 

2015

3,8 /    7 /    7    /   7 GWp



PV Installation in Germany



30kWp Roof Top Installation

Energy Production:

2008 – 2011



7,5kWp Roof Top Installation

Installation:



Components of a grid coubbled system

Module

Grid Inverter

cable

Energy Meter
Modul Fixing System



Different Module Technology

Crystalline                  CIGS       Micro morph           CdTd

Silicon Silicon 



Components of Roof Top Installation



Details of Roof Top Installation



Details of roof installation



Details of roof installation



Details of roof installation



Installation at a house roof



Electric Details of Roof Top Installation

Süd Dach West Süd Dach Ost

KS 5000                                KS 2000

1 x 20 A 1 x 16A

Haus 

Verbrauch
String 1:1        String 1.2                            String 2.1



Energy flow inside PV System

Süd Dach West Süd Dach Ost

KS 5000                                KS 2000

1 x 20 A 1 x 16A

House Load

500W
String 1:1        String 1.2                            String 2.1

1.500W

1.000W



Electric Installation

Inside House Network 



42 kWp flat Roof Installation



Overfew of electric connection
42 kWp Roof Top 3 phase system

Haus 

Verbrauch

3x             Piko 15.0 

3 x 32 A 

String 1:1  String 1.2   String 1.3  Nord

String 1:1  String 1.2   String 1.3 Mitte

String 1:1  String 1.2   String 1.3 Süd

NA 

Schutz



42 kWp Electric Connection



100kWp Roof Installation

Installation: 2002: 30kWp 2005: 40kWp 2008: 30kWp  First Installation of M+W inverter 2009



140kWp Pergola in the Netherland



Flat Roof installation 340kWp south 

Orientation



100kWp Flat Roof Installation 

East / West Orientation

Installation:



Mechanic for a 100kWp 

Roof top Installation



Electric equipment for an 

100kWp installation



100 kWp String plan of an East / West

PV Installation with 4x 30kW Inverter



Energy from differnent sources



Energy Control Unite



20 years of knowledge in PV



Smart Grid Solution



Power Grid today and tomorrow



Function of the Electric Grid :

Standard Electric

Grid in Germany

with diffenrent

voltage level.





PV Installation in Germany



Owner of PV installation in Germany

Private person

Farmer

Industrie

End of 2015 more than 1,500,000 differnet installtion of PV will

be done in Germany. The average of each installtion is less than 30kWp



10MWp PV Ground Field

Installation Germany



6 MWp Park at Italy



12MWp PV Ground Field 

Installation Kochi Airport



2 MWp PV Installtion with 32kW String Inverter



Photovoltaik Details of an 

Ground Field Installation



Problems in the local Grid Network



Training programs

Training workshop on photo-

voltaic systems in Mithradham

Renewable Energy Centre in 

Kerala, India in October 2002

Training workshop on 

photovoltaic systems at Marbach

with participants from Brazil in 

July 2001



Grid Parity of PV Energy



20 years of knowledge in PV



Smart Grid Solution





New Hybrid Grid Technology



The Indian Power Grid



PV energy Production

Different output power at 

different sun radiation



10kW wind generator for grid connected

or stand alone solution :

Windgeschw. in 

Nabenhöhe (m/s)

Elektrische Leistung 

(kW)

2,5 0,4

4,0 0,9

5,0 2,3

6,0 3,3

7,0 4,9

8,0 6,7

9,0 8,1

10,0 9,3

11,0 9,8

11,0 – 37,0 9,8

Windgeschw. in 

Nabenhöhe ( m/s)

Jahresenergieertrag ( 

kWh)

5,0 20410

5,5 24780

6,0 29120

6,5 33260

7,0 37240

7,5 42004



Photovoltaik and Wind Power 

in Germany



Overfew of differnet renewable Energy 

sources over the year in Germany



Hydro power system

at a small river 7kW output

water turbine

AC generator

max. 7kW



Gandhigram Smart Grid Solution



100kWp Roof top Installation

Installation:



100kWp Roof top Installation

Installation:



PV Solar with Grid / Backup 15kWp



PV Solar with Grid / Backup 15kWp



PV Energy Production



Photovoltaic with Accu Storage

2,5kWp Photovoltaic System

with 24V 90Ah Akku Storage



Photovoltaic

grid inverter

Metering

System grid

Control 

Unite Home Load

230V AC

PV Module

Hybrid Inverter 

grid / stand alone

Display 

Control

Unite

Lithium 

battery

12V 60Ah

Photovoltaic Demo System with

600Wh Akku Storage



PV System with Victron storage Inverter

24V DC
Grid coubbled

Battery system

USV



Photovoltaic Grid System

with Accu Storage

5kWp Photovoltaic System

24V 690Ah Akku storage System

to use the PV Energy at night



Energy floating inside

an storage System 



Combination Grid cobbled and stand allone PV 
in Kerala India

24kWp Grid Cobbled Inverter

14kWp UPS System



PV DC Accu System 

24V DC

Hub 1

Option: Li Fe Accu

24V 100Ah



PV Monitoring System



Energy floting per Day

Electric energy Load Profile 



Energy floting per Day

Electric energy from the Sun 



Energy floting per Day

Electric energy to Charge a Accu 



Energy floting per Day

Electric energy from the Grid



iPLON Monitoring

 Energy Management 

 Commercial Services

 Operation

 System Tracking

 Technical Services

 Maintenance



100kWp PV System with wind and Car 

Charge Station



PV System with Car Charge 

Station



PV Stand allone System

Energy where ever you need it!



16 years Stand Alone PV System in India

Project Mithradham with 5kWp module, 24V 1200Ah

battery and a 3 kW sine wave inverter



PV powered Stand alone Systems:

Street Lamp System

Repeater Station

Small Hospitals



Photovoltaik Installation in India

180kWp PV
Stand alone System with
50kWh Accu Storage System



Visability Studdy

PV Hybrid Equipment

500kW Diesel Engin

400V / 15kV

Transformer

PV field

300kWp

Battery storage

UPS  Inverter

AC Metering 

and Distribution



PV Pump System 2kWp

PV Pump System for portable water at Mail. 



If you look for renewable, you look for the future !



More than 23 years know How in

Photovoltaic Systems

Eigenverbrauchsanlage mit 7,5kWp                                                             Solar Werbeturm mit 5kWp

Eigenverbrauchsanlage mit 100kWp Netzeinspeisung mit 100kWp 





Smart Grid Trend in India: 
Typical Tenders, 

Requirements and Strategy

Aarthy Vigneshwari C

iPLON India Team

1



Content:

Smart City
Smart City Mission
Smart Grid
Pilot Smart Grid Projects: India
News: Present Scenario
Conclusion
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Smart City

• A 'smart city' is an urban region that is highly advanced 

in terms of overall infrastructure, sustainable real 

estate, communications and market viability. 

• It is a city where information technology is the 

principal infrastructure and the basis for providing 

essential services to residents. There are many 

technological platforms involved, including but not 

limited to automated sensor networks and data centres.

3
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Smart Cities Mission

• Smart Cities Mission is an urban renewal and

retrofitting program by the Government of India

with a mission to develop 100 cities (the target has

been revised to 109 cities) all over the country

making them citizen friendly and sustainable

• A total of ₹980 billion (US$15 billion) has been

approved by the Indian Cabinet for development of

100 smart cities and rejuvenation of 500 others.
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Smart City Area- Based Development: 
Strategic Components Involved

• Retrofitting

• Redevelopment

• Greenfield development

• Pan- City Development

10



Smart Grid

11



• The key ingredients of the Smart Grid is to

improve the reliability, efficiency and security

in the ongoing modernization of the electricity

delivery infrastructure.

• These parameters can be achieved by the

application of advanced communications and

control technologies and practices .

• The information provided by smart grid systems

also enables customers to make informed

choices about the way they manage energy

use.
12



Why Smart Grid?

• Decentralised Generation: Bridging 
the Gap between the Generation and 
Distribution

• Inefficiency in Present Grid Structure

• Step towards Smart Cities.

• “ Assured Electricity Supply” is one of 
the identified pillars of “smart City –
Core Infrastructure” 

13



Grid of Things (GoT)

• “The grid will soon emerge as the “grid of things” like how the internet is evolving as 

“internet of everything””---Chris Jones, President, Pacific Gas & Electricity, USA

• Traditional Grid

– Ability to monitor and control power flows in real-time is limited to the HV network.

– In the LV network, the power system operator has no visibility on who is consuming how much

electricity when and where.

• Smart Grid

– With smart sensors and smart meters connected to computers in the control room, it is

possible to remotely monitor and control the flow of electricity in real time to every customer

or even to every smart appliances inside a customer’s premise.

14



Smart Grid – Challenges and Opportunities 

• Develop Smart Tools and Technologies to Utilize Demand 

Response, Demand Load Control, and Energy Efficiency 

• Expand and Upgrade Infrastructure to Improve Communications 

and Interconnectivity 

• Regulations in Communication, price, cyber security. 

• Customer Education 

• Create Models to Foster Smart Grid Investment and Inform 

Regulatory Frameworks 

• Deployment of all functionalities of Smart Grid 

15



Present Electrical Value Chain
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• Some of the challenges in the Indian 
power grid are:

– it is a poorly planned distribution network

– there is overloading of the system 
components

– there is lack of reactive power support and 
regulation services

– there is low metering efficiency and bill 
collection, etc.

17
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Smart Electrical Value Chain
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Smart Grid- Dimensions

20



SMART GRID 

INITIATIVES IN INDIA

REGION/LOCA

TION OF 

IMPLEMENTA

TION

REGION/LOCATION OF 

IMPLEMENTATION

REGION/LOCATI

ON OF 

IMPLEMENTATI

ON

Power Grid Corporation of 

India Limited(PGCIL)

Northern Region 

(NR-I and NR-II)

PMUs with GPS system, 

PDC at NRLDC, smart load 

control, on-line condition 

monitoring, data 

communication using fibre

link

M/s SEL group

Western Region 

(WR-I and WR-

II)

Intelligent monitoring and 

control of the interconnected 

electric power grid using 

Wide AreA Monitoring 

(WAM)

TCS,IIT Mumbai, 

Tata Power Project 

funded by CSIR 

under NMITLI

North Delhi Power Limited 

(NDPL)

North and West 

Delhi

SCADA controlled grid 

station, automatic meter 

infrastructure, GSM based 

street lightning, GIS platform 

with fault management 

system

Tata Power, GE 

Smart Grid 

Technologies and 

Govt. of Delhi

North and West 

Delhi

Development of SGMM, hi-

tech automation control and 

monitoring, integration of 

grids, improvise market 

strategy

IBM, IUN Coalition

21



Pilot Smart Grid 
Projects In India

22



S.No Utility Name Functionality Project Cost No of 
Consumers

Project
Awarded to

1 APDCL, Assam AMI-R, AMI-I, 
PLM, OMS, 
PQM, DG,
DSM/DR

29.94 Crs 15,083 M/s 
Fluentgrid
Ltd

2 UHBVN, Haryana AMI-R, AMI-I, 
PLM, OMS

20.7 Crs 11,000 M/s Fuji 
Electric, 
Japan

3 HPSEB, Himachal 
Pradesh 

AMI-R, PQ, 
PLM, OMS

19.45 Crs 1,251 M/S Alstom
T&D

4 CESC, Mysore AMI-R, AMI-I, 
OMS, MG/DG

32.59 Crs 21,824 M/s Enzen
Global 
Solutions 
(AMI work –
M/s Cyan 
technologies

5 PSPCL, Punjab AMI-R, AMI-I, 
PLM

10.11Crs 2,734 M/s 
Kalkitech
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S.No Utility Name Functionality Project Cost No of 
Consumers

Project
Awarded to

6 TSSPDCL, 
Telangana

AMI-R, AMI-I, 
PLM, OMS, PQ

41.82 Crs 11,904 M/s ECIL 
Hyderabad

7 TSECL, Tripura AMI-R, AMI-I, 
PLM

63.43 Crs 42,676 M/s Wipro

8 WBSEDCL, West 
Bengal

AMI-R, AMI-I, 
PLM

7.03 Crs 5275 M/s 
Chemtrols

9 PED, Puducherry AMI-R, AMI-I 46.11 Crs 34,000 M/s 
Dongfang 
Electronics

10 UGVCL, Gujarat AMI-R, AMI-I, 
OMS, PLM, PQ

82.70 Crs 22000 Tender 
Floated

11 CED, Chandigarh AMI,DTM, SA, 
Rooftop SPV, IT 
infra

28.58 Crs 29,433 Tender 
Closed on 
22.09.2016

24



S.No Utility Name Functionality Project Cost No of 
Consumers

Project
Awarded to

12 Amaravati, 
MSEDCL, 
Maharashtra

AMI, OMS, DR 90.05 Crs 1,48,495 Sanction 
letter issued

13 Congress Nagar, 
MSEDCL, 
Maharashtra

AMI, SCADA, 
OMS, DR

139.15 Crs 1,25,403 Sanction 
letter issued

25



Pilot Smart Grid Project IIT Kanpur: “SUPPLY, 

INSTALLATION, TESTING AND COMMISSIONING OF ADVANCED METERING 

INFRASTRUCTURE (AMI), SYSTEM INTEGRATION (SI) AND HOME 

AUTOMATION SYSTEMS FOR THE SMART GRID PILOT PROJECT AT IIT 

KANPUR”

SCADA and Energy Management Systems

• Supply, installation, testing and commissioning of SCADA and
Energy Management System for smart city pilot project will
cover the 10 substations of IIT Kanpur in which one is 33/11
kV and others are 11/440V

• Different communication protocols will be used such as IEC-
61850 and Common Information Model (CIM) for
interoperability of data and message among various
applications.

• Enterprise Service Bus (ESB) will serve as the backbone for the
data exchange under the smart city pilot.

• Data will be integrated with the AMI data at the control centre
and various analytics will run on data collected from both AMI
and SCADA system e.g., demand response analysis, peak load
management etc.

26



Solar PV Systems

• Power will be evacuated from the PV panels using a Maximum Power Point
Tracking (MPPT) algorithm in grid-connected mode.

• The overall rating of the PV installation will be about 100 kWp, requiring
total commensurate power hardware rating.

• Inverter provides Communication port through which different quantities
can be monitored.

Advanced Metering Infrastructure (AMI), System Integration (SI)and Home
Automation System (HAS)

• The pilot project will have 20 smart meters connected to each other
through zigbee communication.

• These meters will communicate to the data concentrator unit for further
data transmission to the head end system installed at the control centre.

• The head end system will receive data from all the smart meters and will
analyse it for its completeness.

• The MDAS/MDMS system will receive data from the head end system for
further analysis ad archival.

• This data will also be available for the billing purpose.

27



SMART GRID PILOT PROJECT IN 
PUDUCHERRY

• The Electricity Department of Puducherry and the Power Grid 
Corporation of India Ltd (PGCIL) decided to launch a consumer 
utility interactive smart grid pilot in the city of Puducherry. The 
Puducherry smart grid pilot is India’s first smart grid project, 
involving installation of smart meters in households, aiming to 
ultimately cover a total of 87,000 households in Puducherry. 
About 65 organizations worked together on this project and 
Kalkitech is a key member of this group.

• The pilot project would enable Advanced Metering 
Infrastructure (AMI)/ Smart Metering as well as improve the 
quality of distribution management system applications.

• The Electricity Department of Government of Puducherry is 
responsible for the transmission, distribution and retail supply 
of electricity in Puducherry, Karaikal, Yanam and Mahe regions 
of the Union Territory of Puducherry. It operates an extensive 
network of power transmission and distribution systems spread 
across the four regions of the Union Territory.
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• Kalkitech installed its SYNC 1711 LT Metering DCU with built-in
Zigbee modem and GPRS interface to collect data related to energy
consumption, demand and tamper events from single phase meters
in areas with a high density of population. The DCU stores the data
collected from each meter and transmits it to the SYNC 5000 MDAS,
which is a server based meter data head end system compatible
with multiple standards based protocols as well as proprietary
protocols. The web services interface of SYNC 5000 allows it to
transmit billing data to the third party MDM system.
The pilot has laid the communication infrastructure in place for
deployment of peak demand reduction program which is presently
under implementation. Real-time identification of tampering and
power theft issues from control center has resulted in speedy

resolution.
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Content of the Tender

• Introduction, Scope of Work and General Requirements
• Advanced Metering Infrastructure (AMI)
• Peak Load Management (PLM)
• System Integration
• Hardware
• System Software Requirement
• Inspection Testing and Operational Acceptance
• Project Management and Implementation Plan
• Documentation and Deliverables.
• Maintenance and Support Services

35



News: Present Scenario
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City Beat: Centre Releases Rs 200 Cr For Chennai & 
Coimbatore Smart City Projects

Gearing up for the Smart Cities Mission, the Centre
has set up a Special Purpose Vehicle (SPV) and
released Rs 200 crore of funds each for Chennai and
Coimbatore. These funds are a part of the Central
government grant under which each city will get Rs
500 crore. Tamil Nadu, with 12 cities, has the highest
number of smart cities approved so far. Moreover, for
further developments, the Centre has also approved
funds for Tamil Nadu which include Rs 2,936 crore for
the Smart City Mission, Rs 7,082 crore for the Atal
Mission for Rejuvenation and Urban Transformation,
Rs 340 crore for the Swachh Bharat Mission, Rs 45
crore for the Hriday scheme and Rs 1,796 crore for the
Housing Mission.

42
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RE2TN

• iPLON, as a Monitoring and Operation and Maintenance

Team can sum up the Communication requirement that is

needed for any Smart Grid Technology.

• Germany is well known for providing new technologies in the

Renewable energy. We can have a vibrant technology transfer

that is needed for the reformation of the present Grid.

• iPLON can provide the robust and experienced technology on

the controlling systems for the distributed power generation

facilities from different domains like Wind, Hydro, biomass

and Solar.
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Conclusion

• Smart City projects are sprouting throughout the

country from the help of Government and funding.

• Smart Grid, although an independent structure to

the smart cities mission, can be achieved once the

smart cities gets implemented.

• The nation is experiencing new changes in structure

towards Smart Development, but finding suitable

technologies from these pilot study and

implementing them are the necessity now.
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Thank You
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GOWRISHANKAR RAMANAN

18.10.2016

Smart Grid in Smart Cities Environment



Smart State, Smart City

Smart Grid

Smart Metering

About iPLON

Architectural Diagram, 
Protocol IoT

What can iPLON
+Partners offer??

AGENDA

Germany

TN



http://smartcities.gov.in/

A City that welcomes Immigrants – Smart City





Benchmarking TN & Germany

Country

Germany

TN, India

Area

357,021km2

130,060 km2

Per person 
Consumption

7081 kWh/year

684 kWh/year

Number of 
Utility 

Companies

>800

1

Population

72,147,030

77,880,000



SMART CITY 
Schwäbisch Hall





Smart City



Smart City  

E- Governance 
Citizen 
Services

Waste 
Management 

Water 
Management

Energy 
Management

Urban Mobility

SMART 
CITIES

SMART GRID

SMART 
Metering 

Grid Stability

Solar PV 
Rooftop

Smart City –
Schwabisch 

Hall

Smart City -
Chennai

???

???

???

???

???

Phase II  

Phase I

Overview of Smart Cities

iPLON’s 

Training & 

Workshop







TSO in Europe and Germany

• European Network of Transmission 

• System Operators for Electricity (ENTSO-E)

– 41 Transmission System Operator*

(TSO) in 34 Countries

• German TSO

– Amprion GmbH

– Tennet TSO GmbH

– TransnetBW GmbH

– 50Hertz Transmission GmbH

* in Germany TSO – “Übertragungsnetzbetreiber (ÜNB)“
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2016/11/4

Peter Breuning

• Head of department: grid control & 

engineering services at Stadtwerke Schwäbisch 

Hall GmbH (multiy utility)

• Lecturer University Heilbronn & Harz

• Speaker IDS User Group --52 Multi Utility 

Companys

• Member working group FNN (VDI)

(directive for power plant connections, HV-

grids)

• Technical Direktor  "power grids" - Smart Grid 

platform BaWü





concession area Stadtwerke Schwäbisch Hall GmbH  70.000 inhabitants are living in the grid  

Schwäbisch Hall

electricity

natural gas

water

thermal energy





Smart Grid



Smart 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

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

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

Grid “ 



What Smart Grid does?

Decentralization of 
Generating sources

Integration of all 
sources of Energy , 

especially 
Renewables 

Continuous 
monitoring &  

feedbacks from the 
network 

Faults anticipation 
and helps faults 

prevention

Two way 
communication b/w 

utilities & 
customers



Smart Meter



Information from Low Voltage Grid (Smart 
Meter)



Smart meter



Energy flows in between the voltage levels with 
(renewable) DER 

Kleinstkraftwerke

(Fotovoltaik)

Haushalte Gewerbe Landwirtschaft

Low voltage (230/400 V) in local distribution grids

Kleinere Kraftwerke

(Wasser, Wind, Biogas)

Stadtwerke Industrie / Gewerbe

Medium voltage (30, 20 or 10 kV) in regional distribution grids

Mittelgroße Kraftwerke

(Kohle, Öl, Gas, Wasser)

Stadtwerke Industrie

High voltage (110 kV) in subtransmission grids

Großkraftwerke

(Kernenergie, Kohle)

Verbundpartner

Extra high voltage (380 and 220 kV) in transmission grids

B
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n
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• Decentral RE supply side Mangement



iPLON mantra– “Smart 
Grids”



Smart Grid Application Layer



What is IEC 60870 ?

• IEC 60870 set of standards which define systems 
used for telecontrol (supervisory control and data 
acquisition) in electrical engineering and power 
system automation applications.

• IEC 60870 standards are developed by IEC Technical 
Committee 57 (Working Group 03)

• For controlling electric power transmission grids and 
other geographically widespread control systems.

• use of standardized protocols, equipment from many 
different suppliers can be made to interoperate. 



IEC  60870 origin
• International Electrotechnical Commission 60870 Standards (IEC 60870)

• 60870 standards are developed by IEC Technical Committee 57 (Working Group

03)

– Define systems used for telecontrol (supervisory control and data acquisition)

in electrical engineering and power system automation

– For controlling electric power transmission grids and other geographically

widespread control systems.

– use of standardized protocols, equipment from many different suppliers can be

made to interoperate.



IEC 60870-5 Protocol 
Standards

• IEC 60870-5-101 

 Telecontrol tasks (serial communication) 

• IEC 60870-5-102 

 Meter Count 

• IEC 60870-5-103 

 Protection data disposal (within a switchgear) 

• IEC 60870-5-104 

 Telecontrol tasks in IP networks  (Network access for IEC 60870-5-

101 using standard transport profiles )



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 generation
companies operating in that State.



SLDC in India 

Monitor grid operation

Keep accounts of the
quantity of electricity
transmitted through State
Grid

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

Exercise supervision and
control over the inter-
state transmission system





What can iPLON offer??



Why iPLON is the right partner for you

• 35 member strong team with 
office in Chennai

• Planned expansion of team 
strength to 50 in 2017

• Victor Thamburaj, CEO has 
35 years of experience 
working in Germany and 3 
years in India

• ONE STOP SHOP FOR ALL 
MONITORING NEEDS!!



iPLON – Magic Box

Communication between SLDC and Power Plant 



 

                                                                                           

Serial / TCP/IP Serial / TCP/IP 



iGridControl-Box 18510 ( Value)

Grid stability system

‣ Power reduction

 100 %, 60%, 30%, 

0%

 1 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.

 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

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



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.

 iGATE 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
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



Advantages  of iPLON – “Magic Box”

• Control unit for decentralized energy production

• Realtime information out of the energy production

• 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



IEC 60870 Interoperability



SLDC- Interoperability Check list

Process information in monitor direction 

   <1> := Single-point information M_SP_NA_1 

   <2> := Single-point information with time tag M_SP_TA_1 

   <3> := Double-point information M_DP_NA_1 

   <4> := Double-point information with time tag M_DP_TA_1 

   <5> := Step position information M_ST_NA_1 

   <6> := Step position information with time tag M_ST_TA_1 

   <7> := Bitstring of 32 bit M_BO_NA_1 

   <8> := Bitstring of 32 bit with time tag M_BO_TA_1 

   <9> := Measured value, normalised value M_ME_NA_1 

   <10> := Measured value, normalised value with time tag M_ME_TA_1 

   <11> := Measured value, scaled value M_ME_NB_1 

   <12> := Measured value, scaled value with time tag M_ME_TB_1 

   <13> := Measured value, short floating point value M_ME_NC_I 

   <14> := Measured value, short floating point value with time tag M_ME_TC_1 

   <15> := Integrated totals M_IT_NA_1 

   <16> := Integrated totals with time tag M_IT_TA_1 

   <17> := Event of protection equipment with time tag M_EP_TA_1 

   <18> := Packed start events of protection equipment with time tag M_EP_TB_1 

   <19> := Packed output circuit information of protection equipment with time tag M_EP_TC_1 

   <20> := Packed single-point information with status change detection M_PS_NA_1 



SLDC- Project Developer (PD) Organizational Workflow   

Contents 
Preface : ........................................................................................................................................................... 2 

1. Contact Details ......................................................................................................................................... 2 

1.1 SLDC........................................................................................................................................................ 2 

1.2 Project Developer................................................................................................................................... 2 

2. Letter of Recommendation ...................................................................................................................... 2 

3. Datapoint List ........................................................................................................................................... 2 

3.1 Modbus/Modtcp Datapoint ................................................................................................................... 2 

3.2. IEC 60870-5-101/104 Datapoints .......................................................................................................... 2 

3.3. Interoperability List ............................................................................................................................... 3 

4. Connectivity Details ................................................................................................................................. 3 

4.1. 104 ......................................................................................................................................................... 3 

4.2.101 ......................................................................................................................................................... 3 

5. Time Stamp .............................................................................................................................................. 3 
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SLDC- Test scripts
Contents 
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i. Establish Connection between SLDC Scada System and Magic Box ........ 2 

ii. Establish Connection between Magic Box and Modbus/Modtcp Slave 

Simulator (PC) ................................................................................................................................... 2 

iii. Simulation of Configured Datapoints in Modbus/Modtcp Slave 

Simulator (PC) ................................................................................................................................... 2 

iv. Verification of Simulated Datapoints in SLDC Scada System ...................... 2 
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i. Establish Connection between Modbus/Modtcp Devices and Magic 

Box ............................................................................................................................................................. 2 

ii. Establish Connection between Magic Box and IEC-60870-5-101/104 

Master Simulator (Mitraware running on PC) ............................................................. 3 

iii. Configuration of IEC-60870-5-101/104 Master Simulator with 

required Datapoints ...................................................................................................................... 3 

iv. Verification of Configured Datapoints in IEC-60870-5-101/104 

Master Simulator ............................................................................................................................. 3 

3. SLDC – Plant (End to End) Test. .......................................................................................... 3 

i. Establish Connection between Magic Box(Plant) to the SLDC Scada 

System ..................................................................................................................................................... 3 

ii. Verification of Configured Datapoints in SLDC Scada System and 

Real-Time Plant Data .................................................................................................................... 3 

iii. Confirmation / Handover from SLDC & Plant Incharge ................................. 3 

 



60870 Test Tools : Mitraware



60870 Testing Tools : Wireshark



SLDC in TAMILNADU
SLDC (Chennai) – SS (Kanchi)



SLDC in RAJASTHAN
SCADA SCREEN



SLDC in RAJASTHAN
SCADA SCREEN



4 Messages

• Post Carbon Society is the F U T U R E   !!!!

• iPLON is focusing in this domain 

• Chennai, Coimabatore are  good places to start

• Baden Würtemberg and TN fit well !!





Post Carbon City



Germany

Issues /Challenges  
in Grid  stability 

Methodology 
for solutions

Solutions ( 
Products 

+Services)

“lessons 
learnt”

Issues /Challenges  
in Grid  stability 

Methodology 
for solutions

Solutions ( 
Products 

+Services)

“lessons 
learnt”

TN

Issues /Challenges  
in Grid stability 

??

??

??



Solar Cluster Baden-Württemberg



Smart Grid Baden-Württemberg



Thank You!

www.iplon.de
www.iplon.in

www.re2tn.org
www.youtube.com/user/iPLONChannel

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


Stadtwerke Gandhigram: A 

model for a Smart University

Design 1

Lumine Divya A

iPLON India Pvt Ltd.,



What?

Design 2

Enna??

Kya??

Ent??

Emi??

Was??



Design 3



• Multi Utility Company

- Renewable Energy Resources

- Water supply

- Waste Management

- E-Mobility

Design 4
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1 MW Solar Power Plant

Design 6



Design 7



Design 8



Water Management

Design 9



Design 10

Water Management



Design 11



• No of borewells : 35

• Requirement          : 4 lakh lit/day

• Amount pumped   : 3 lakh lit/day

• Hostel                      : 1 lakh lit/day

• Depth of borewell : 1200m depth

• RO plant capacity  : 16,000 litres

Design 12



Waste Management

Design 13



Biogas plant

Design 14



Design 15



• Works on the principle of Anaerobic digestion

• Used for cooking purpose in ladies hostel

• Used to collect nearly 150 – 200 kg/Day

• Slurry is used for growing energy crops

• CO2 offset level: 86,232 to 95,813 kg/year

Design 16



E-Mobility

Design 17



Solar Powered Passenger Autorickshaw

Design 18
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• Grid charge (optional) = 220V AC 50Hz

• Output = 30-50V at 20A

• Solar PV module = 12V DC/50W

• Maximum watts = 746 W

• Per charge = 2 units of electricity

• Per kilometer = 10 paisa

Design 20
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E-Bus



Design 22



E-bus

• 230V AC is given to the converter circuit of 

72V & 185Ah to obtain DC voltage.

• 6V batteries are connected in series to obtain 

72 Volts.

• The AC induction motor of 7.5kW with 72V & 

400A is used to power up the E-bus

Design 23



Why?

Design 24

En??
Kyun??

Endhinu??

Enduku??

Warum??



Mission of Gandhigram

“ Providing knowledge support to rural sector to

usher in a self-reliant, self-sufficient and self-

governed society”

Design 25
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Design 27

Rural Utility Company



• Because it supports creation of high quality

rural jobs

• Makes use of clean and renewable energy

• Leads to Smart Cities but Smarter VILLAGES

• Basic utilities for all (Energy and Water)

• Focusses on Decentralization leading to

transparency and independence

Design 28



Design 29

How?

Elae??
Kaise??

Eppadi??

Wie??

Engina??



Design 30

City Association: Schwaebisch Hall and Dindigal (?)



• Innovation through Co-operation

• Encouraging Entrepreneurship and SMEs

• Association with Industry

• Knowledge Transfer Smart city Schwaebisch

Hall – Smart Village Gandhigram

• Partnership with German Universities and

Smart grid & RE communities

• Student Exchange Program and Internships

Design 31
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Smart Control Systems



Who?

Design 33

Yaar?

Evaru?

Yaar?

Aar?

Wer?



• Students from the University across 
departments

• PhD scholars, Professors and staff (Think-
Tank)

• iPLON and its network (SME in Germany and 
India)

• Stadtwerke Schwaebisch Hall (one of the best 
in the world)

• A people’s movement (Gandhiji’s way!!)

Design 34



Students from Gandhigram 

Design 35

- Project Management

- Electrical CAD Designing

- Marketing & Networking

- Stadtwerke Gandhigram

- Training and Workshops

- Whitepapers

- Organizational structure

- Bitrix24

- Whitepaper

- Technical Sales

- Forecasting

- BricsCAD



Design 36

- Performance Analysis

- O&M of solar plants

- Embedded Systems

- Cloud Based Central Monitoring System

- Operation and Maintenance

- Testing



Memorandum of Understanding
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Training and Workshops

Design 38



Design 39

August 15, 2016

Independence Day
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October 2, 2016

Gandhi Jayanthi



Next Steps

Design 41

• DG Control System: 1st Assessment Done!

• 1MW PV plant site survey: Amplus Solar

• 18th October workshop: Prof Kirubakaran

• Promoting Stadtwerke Gandhigram in

Germany and RE exhibitions

• November 2016 and February 2017 workshops

• M.S Projects (1st and 2nd year) – new

technologies

• Stadtwerke Gandhigram Mission, Vision,

Goals etc.: Student Ideas required!

• January 26th (Republic Day Deliverables)



• Association with German Industries working in the
smart grid domain (Karlsruhe Institute of Technology
and Freiburg University)

• Student Exchange Program

• Internships and Projects with iPLON partner
companies and Stadtwerke Schwabisch Hall

• Joint projects between different departments for
developing solutions for Renewable Energy and
Smart Grid

• Technical Projects in the areas of monitoring, control,
data analytics and forecasting

Design 42

Next Steps
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Thank You!
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