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Domestic Energy Consumption in Germany 2006 in TWh

(Total: 539,5 TWh)
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Industry

Private households
Trade and commerce
Public customers
Agriculture
Transport

Source: German BMWi:
Energiedaten, 1.02.2008
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approx. 50% in the

low voltage grid

and ripple control

- 50 % of German electrical energy
consumption in the low voltage grid

- Management only by fixed load profiles
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Potential for load management in German households

m 8%

m 17%

O 15%

FEIMND

O Lighting Appliances

B Cooking, Cloth drying

O Entertainment &
Telecommunication

0O Room heating

B Coolers & Freezers

B Washing mach., dish
cleaners, Warm water

Source: diagram according to BDEW
press release on household
electricity consumption, 17.01.08

40-50% of electricity consumption caused by shiftable loads
Future: heat pumps, plug in hybrids, electric vehicles, ...

Management of micro-generators
and demand side is key element
in future smart low-voltage grids !
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5. E-DeMa : 54> —IJL—IL

* E-DeMa: bevelopment and Demonstration of locally

networked energy systems to the E-Energy marketplace
of the future
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EX > —nDthisEEESE (E-DeMa )

Prosumer” Network carrier
IRILF—INERE FH—EX-TONAT—
Energy retailers New service providers
IRILEF—HEESE A—B) G AR L—E—

Energy generators Metering operators
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E-DeMa® =5 E X ETIE

Development area

AP

Phasea 1
2009

Phase 2
2010 2011

Phase 3
2012

T Specification, Maodelling, simulation Model validation
Ak ‘ requirement | Tarhnology selection, | Trial run, structural
specfication realisation adjustment
Specificalion,
IKT galeway 3. 4 reguireament | Realisalion | Pravisian Area test
speciication
Technical processes, Specification, Dmﬂ?_l’:::le[gtégﬁ ::I:;:inn_ 'l‘rml;;.m,ﬂf:ﬂnﬂr:{nnnl
distribution grid [ reguirament MGisl validation
operation speciication Modelling, simulation extrapolalian
Development business Trial un, product
. Specificalion, processes, products adjustment
CEONOMIE| pOcesses 5 reguirement Modelling, simulation S
fAuSlS mathatpiace specfication | Value creation, energy Mg:fgﬂ"‘::l':;:;"‘
efficiancy P
I?ﬂf;";:tnﬂmm Specification, | Development and tast of Software
management / 7 reguirement | the software system and adjustments
markelplace specification interfaces
19
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MeRegio: #f & X

Schematic depiction of MEREGIO
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MeRegio:

Phase 1
Q4% 2009

Metering & manual reaction

Introduction of dynamic price
signal at B2C level

Test of price elasticity of

Phase 2
Q12010

Automatic control

More complex dynamic price
and effiency signals

Automatic control of

i
e
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N
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LE Sigmaringm=
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Phase 3 Phase &
Q3 2010 a2 2011 - Q1 2012
Storage Market platform

Simulation of supply
shortfalls, grid overload

Match between flexible

Start of new trading platform

Real-time exchange between
all participants [generating

demand consumers and consumers and storage of units, end customers,
decentralised generating decentralised renewable intermediates)
units by control boxes generation Evaluation of efficiency in
Simultaneous test of all market interaction
smart grid elements Development of MeRegio
certification
Mumber of test clients
840 40 980
1.000 < 30 (e28] | | stationary 80 EE::,ZE&L“FM
.,Dnt}l' price Etnrages, POWER
. l 50 B2C) SUEMETER)
E00 « signa
100 10 (a28) CONTrot 0ox | 250 (s2c)
0 I g szc]
Phase 1 Phase 2 Phase 3 Fieldtest



MeRegio: Phase1. {

Date and time

Current price Level

Price level defined by
column height

Switch for showing next
day price curve

Test focus: price elasticity of B2B customers

Current weather

(&#)EnBW

fitsh—7

Strength of pager signal

Current price trend

.Traffic light” effect with
background colors green,
vellow or red

g
¥ -r’i '
= | —

EnEW
Branding
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MeRegio:Phasel

KERIER(4sA) By i1 7 Al A < 1 BE
Average load shifting of MeRegio customers? 6h - 9 18h-22h
Fime zone D A g c o
Price 4 i i E E
3,8% HT ' m '
NT i i
i Price level
SNT ]
1] 6 12 18 24 t[h]
Il HT (22,31 ct/kWh)
NT (19,31 ct/kWh)
5 Il SNT (15,81 ct/kWh) 7
-9,5%
Nov Dec Jan Feb (%) EnBW
2 24
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MeRegio: Phase2., 3

Efficiency signal

Input parameter, data
infrastructure and
dispatching system
similar to “simple” price
signal

Phaszs 2 Mew in Phase 3

—
Local Optimizaton s
—»
Control box

—
4
1 EEEEE—
i ]
i
I I

Mot relevant for MeRegio |

(&#)EnBW

1. Heating systems

2. Flexible, interruptible consumers
Fridge Freezer

Air conditioner Hot water tank

Off peak heating Heat pump

3. Non flexible consumers

Dish washer Washing machine

Lightning
4. Stationary storage
h. Mobile storage

ba. Flexible decentralised generation
Combined heat &

- Biogas plant

4b. Non-flexible decentralised generation

Photovaoltaics Wind & Water

25



MeRegio: Phase4

Different market transaction layers

Defined by grid topology

Price-/CO,- Price-/CO,-
Region 1 Region 2
| J

Platform for smart grid system services
e Emergency services
Idle power supply...

Defined by market mechanisms

.Brand” market place
Demand 5Side Management packages

Tarif based standard products...

Stock exchange/ B2B trading

Trade of individual rights of control...

(B#)EnBW

— Free trade of energy supply, virtual power plants...

Main actors per transaction layer

Power grid operators
Aggregators

Private end customers (B2C)
Small business customers

Large B2B customers
Aggregators

26
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MOMA : Model city of Mannhaim

Grid-Agent [MOMA®D 5]

Smart-Building Mark
o~ ,

25
et-Agent _.\_% Object-Cell : House. Device
t,g_:fﬁ: & Distribution-Grid-Cell: OCOD—E D& &
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= AX— MKE
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OGEMA - Open Gateway Energy Management Alliance

A A A

[
)

'
¥

Energy trading markets

:?:::: - MSP* |=—=| DSO** |[«—=| TSO***
& ! F)
OGEMA for energy
management
Wide Area Network
' Communikation \\{ N E

Fridge A
A ge App

8

co-gensration

(ocend| [

'\-.__H_H_h
Price-based — loads
Managament

£
emergncy =

power redcution

V Renmnr R e e e LT L

[-.-.;ﬁ [Wmmr-.ﬂ

smart meter

—_—

L2 F
User deplay  Load Cogeneration 'It
b Coge neration

*  Metering Service Provider

*#* Distribution System Operator
***Transmission System Operator 29
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. Energy Supplier
DGEMA Connections - e Server
. T A mamia;
Physical Yiew (moma) -~
|

- Alpha Call {1EM)
- 151l [38P)

OGEMA : Operating System for energy managemnt
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User \
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MUC-Controller + o

|
A Poveerline Modem %
/ Meter
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User

| - A ™
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OGEMA “'"---p.r- Frides \
Display | |
Gl ". . |
\ € 3 - !
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Energy-Butler
Einsatzplan Ausweriung Hanfigjuration

Hame » Stromdarii

Tarifprofil | 30.08.2010 | 15:03 Uhr Narkster Tag >>
T Der aktuelle Stromtarif betragt: 25 ctikiWh

Strowprais ct/ kb
)

Py

H 0

18 04

15,0

12.0

T 1200 14:00 18100
30,08, 2010

Einsatzplan | 17.08.2010 | 18:41 Uhr Mieter Tag 2

Tarif

rma- Tari(5772_Sched -ni—.—-.i._mmu'm-.n.....'........_i.......i.........-.T—._mi-—n-m
, |
|

Gerdte-Ensak? plane
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Smart-Watts: TR JLX—-[FHRD R

R A—ToH—Fvhk
—INEBEEN)RITAY—

Pawer Plant
X

Fower Flant }——
. :
- }/
Wind {
A %——tf.
s
wind Gen. B | %/

Accounting gnd

|::> Consumtion/Generation Data EEE%- 1% p.a. (SLP-Customer)

SEeEnf-o0—X s

Trader

Regulating
Fower Flant

Pewar Plant |

¥ Customer 4

i

Custamer &
Fower Plant |——
A Retailer B

Custarmer &

I:',> Verbrauchs-, Erzeugungsdaten mﬁe&l-ﬂme Preissignal

(&#1) Utilicount

Retailar C Accounling grid T




Smart-Watts: I S & %

Smart

Customer 1

Power Plant

Appliances

Customer 2 Communication system
For Consumer Connection
(e.g. about

current connection)

Customer 3

Wind Generator

Sales Portfolio Customer 4

Smart
Meters

Supplier A

Data-
Central

Smart
Handler Power Plant Market c3 Forecast g Balancing j§ Billing

Energy Internet

*Consumption, Production Data * Real-Time-Price signal

(& #4) Utilicount 35



Smart-Watts: 6F5BlEEF TOREZT T ImkK

36
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Customer

A

Gateway

—

Meter I Meter

it

Service

Smart-Watts: 7—XT 495

Energy Internet

Energy Name Service

Energy Security Service

Data Centre

Storage service

Intelligence
service

Aggregation

Payer management

PKT No. management

Control Center

Intelligence System

Analysis system

(&#$}) Utilicount

Forecast

Prognosis

Balancing

Balancing Service

L"V_

Virtual KW
Generation Plant

Supply agreement

Customer Portal

Trading System
Supply Contract

Smart Market
Scheduled
Commerce
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Wireless Projector
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Smart-Wheel
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Smart Grid: enabler

L e =

SUSTAINAELE LIVING

SUSTAINAEBLE WORKING

ﬂ ﬂ ITO TOWER PROJECT
SUSTAINAELE MOEBILITY

B E SHIP TO GRID PROJECT
SUSTAIMABLE PUBLIC SPACE

ﬂ - THE CLIMATE STREET
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Pe WERMATCHER

smartgrid tachnology

[T—2z o hDFESE]
Device-Agent  PHIRIILF—ERTYFEVFOREA
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