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Motivation

Prosumer as new core player @

r

[ {—gn

Power Distribution — |[Nnformation Distribution

0 Prosumers = Producers + Consumers
0 Decentral but stable network
0 New reliable energy mgmt. solutions and IKT infrastructure
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Goals

Build a real prosumer experimental platform

Implementation of extendable reference architecture

O
O Real-world experience and co-simulation

O

00 Behaviour of an office building as smart grid prosumer

11["?5.‘3?&2%!5 3 fortiss
innovation in software and systems

MOMNCHEN



Overview of Devices in the Demonstrator
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FoIIowmg SOA Principles

» Execution Services

Control Service Layer:

» Security Mechanisms *» Event Management

» Config./Parameterization

Function Service Layer:

Device Service Layer:
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Technical Architecture

‘--------------------------------------~

4

Processing and
Control Layer

> B B N B ¥ N
-----_,

\ 4

~--------- N N S . - L B B N N N N N N | ------I---I--'

¢ EEN NN BN BN NN N N N N e N - N BN BN N S S S S - --------------------------\

(

: Communicatio

| Layer
i

\------------

\--—

Y ___________________+____

¢ EEN EEN NN BN BN N N N N . -

Device Layer

e e

—--R

TUTI G 6 fortiss
innovat

MOMCHEM nnovation in software and systems



iISOA: Integrated Services for Holistic Energy Management

» Execution Services

» Security Mechanisms *» Event Management

Control Service Layer:

Function Service Layer:

Device Service Layer: » Config./Parameterization
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Device Service Layer

id: toshibaAC?srv1 id: EnOcean1?officelight225_1030

‘---------------------- devape:AC deVType:llght

l, hrName: main AC in Server room hrName: light at windowside
CONTAINS
CONTAINS

: Conf.
: Pro cessing and ASSOC id: room225 EXTERNAL
: Control Layer CONTAINS
1 id: EnOcean1?010088C8 id: EnOcean1?01003F84
1 devType: tempSensor devType: lightswitch
\ hrName: Temp. Sensor behind Server 3 hrName: upper Lightswitch
\ v

‘--------- L8 B B B N ] L 8 B B B B B B B _§B _§ --I--'

: Communicatio

| Layer
i

\------------

\--—

S — ___________________+____

¢ NN EEN NN NN DN DN N D S . -

Device Layer

--q

S — --------P--------P-------

Sensors /

Actuators

TUTI G 8 fortiss

MOMCHEM innovation in software and systems



iISOA: Integrated Services for Holistic Energy Management

Control Service Layer:

Function Service Layer:

Device Service Layer:

» Execution Services

»Security Mechanisms

» Config./Parameterization

*» Event Management
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Function Service Layer

’--------------------------------

4

Processing and
Control Layer

Pl INN NN BN BN BN I .y,
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Data Mgmt.

¥ Total Datapoints

Data Points (in million)

rule “Simple Occupancy/light Example"

when
//Check for events
BooleanEvent(
$val: value,
$org : origin
)>
$val: true;
then

//issue command for every device associated

//with the events origin

for (Device d :
locationManager.getAssociatedDevices($org))
{
if (d.devType == “OfficeLights"){
//Turn ON command issued here
commandUtil.setBoolean(true);

b
b

end

41 42 43 44 45 46 47 48 49 50 51 52 1 2 3 4 5
Time (in weeks) ——>
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iISOA: Integrated Services for Holistic Energy Management

Control Service Layer:

Function Service Layer:

Device Service Layer:

» Execution Services

»Security Mechanisms

» Config./Parameterization

*» Event Management
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Connections

Control Service Layer

ann

[ B¢

T T 9|

)} fortiss-w-054:808 tr

Meetingroom 224: Meetingroom 224
Meetingroom 224

Office 225
Office 225

IPswitchQ
IPswitchQ

siemensQ
siemensQ

< » | O  + Onip/fortiss-w-054:8080/analyzer/

&3 [T] BE Tworals LRZ: Apple-Campus

corporate_|dentity [Fortiss Doku.

Definition b ich der EDV  Cooks.com
dictleo.org - Results for “vorbere.

List of devices with their values

IPswitchQ?IPSwitch_Counter3
enoceanQ?0003380A

IPswitchQ?IPSwitch_C 1

IPswitchQ?IPSwitch_Counter2

AirConditionControlQ?Kli

£

enoceanQ?001E64E6_1030

SENSORS

Human presence

Temperature

Window

DEVICES

Smartmicrogrid

¢ Q-
CON QUESO  Spinach con . lapeno Cafe  News (1L674)v  Apple (150) v 7; sec-img
SmartMicroGrid - SmartMicroGrid Smartmicrogrid

List of Device-Values

68,705 KWh [Thu Feb 09 15:44:18 CET 2012)

true [Thu Febd 09 15:40:19 CET 2012]

296,054 kWh [Thu Feb 09 15:44:18 CET 2012)

102.867 kWh [Thu Febd 09 15:44:18 CET 2012]

23.0 Ceistus [Thu Feb 09 15:43:56 CET 2012]

false [Thu Feb 09 13:11:51 CET 2012)

35.51178741455078 W [Thu Feb 09 15:44.05 CET 2012]

0.0 VAr [Thu Feb 08 15:44:05 CET 2012]

67.51313781738281 W [Thu Feb 09 15:44:04 CET 2012)

faise [Thu Feb 09 13:11:51 CET 2012)

2458380.0 Wh [Thu Feb 09 15:44:07 CET 2012]

0.4558202922344208 * [Thu Feb 09 15:44:04 CET 2012)

faise [Thu Feb 09 12:00:21 CET 2012)

O 0 00 0 000000 O 0o

0.0 W [Thu Febd 09 15:44:05 CET 2012)
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Implementation details

O Technical Infrastructure
= Service Bus - ActiveMQ, JMS, SOAP
= Component Platform — OSGi

O Generalized data & events
" double event
" boolean event
= toggle event
= string event

O Interfaces
= External communication with IEC 61850 / 61400 standards
= Wrapper end-point address?device ID (e.g. enoceanQ?010088C8)
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Adding Functionalities

0 New services extending the system (e.g. decision system)
0 External data: market prices, weather forecast

0 Prediction of power usage

0 User interface & data visualization (smart phones, tablets, web)

O Security, fault management mechanism
00 Machine learning (configuration automation)
0 Connection to the grid and other demonstrators

0 Co-Simulation framework

TLUTI
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Co

0 Demonstrator Environment

nclusion

System is running several months

Flexible architecture
Plug & play

Heterogeneous device handling

Interconnection with EU Demonstrators (KIT, DAI, Imperial, Delft, ...)

External communication based on standards - IEC 61850 / 61400

O Challenges faced

= Efficiency of communication protocols
= Basic data-type Interface

Hardware pitfalls
Amount of data

TLUTI
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Contacts

http://www.fortiss.org/research/projects/smart-micro-grid.html

More Infos...

fortiss
S T Ty
live at fortiss -
www.fortiss.org
=\
, e . L EENERGY
Smart Grid Research Initiative: http://smartgrid.in.tum.de 3 ,

Collaboration with Software and System Engineering Group (Prof. Broy)
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