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Agenda

1 Smart Metering in Europe
1 Some Smart Grids projects
1 Powermatching City (Hoogkerk)
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1 Member States decide about energy

1 EU proposes Directives, Counsel has to accept
1 1st directive on 202020 goals

1’

- Working on 3rd package
I Including Strategic Technology Plan

I Industry initiatives
1 Research based on 7" Framework Program
1 European Grid Initiative
1 Different approaches on Smart Metering
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Smart metering Iin Europe

Mostly E-meters, G to become

'Roll out finished: 2009,
'Horizon (years) : 15, 20, 50

- Consumer acceptance: free, mandatory

' Roll-out period (years): 5, 10, 13,
Expected savings (%): 1-2, 1.5-3.5, 3-13, 5-5.6, 5-10
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Energy savings

1 Savings are based upon:

Improved market process
Call center cost,

Energy usage

Meter regading

Debt handling

Fraud
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Example costs and benefits in NL (G+E)

call center
E-savings

NPV per cost-benefit item (EUR\household)
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Smart Distribution Grids
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concerto

1 initiative for sustainable urban development, co-funded by
the European Commission within the Sixth Framework
Programme

1 SORCER
I (Stimulating Obtaining Results in Communities in

relation to Energy efficiency and Renewables)

1 SESAC
I (Sustainable Energy Systems in Advanced Cities) are

projects of the CONCERTO Initiative for sustainable
urban development, co-funded by the European
Commission within the Sixth Framework Programme.
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https://portal.kema.com/f5-w-687474703a2f2f7777772e736f726365722e6575$$/
https://portal.kema.com/f5-w-687474703a2f2f7777772e636f6e636572746f2d73657361632e6575$$/

Demonstrator: EU ADDRESS project

Retailers H

Might act as aggregators
of small customers

New contractual relationship

More information received
from other market participants

New algorithms for optimising
relationship

New business cases

Regulator/Stakeholders/
Manufacturers

Recommendations on new
regulatory mechanisms

Solutions specifications
Customer education

Communications

Reliable, real time standard
architecture

Definition of data exchanges:
service oriented architecture with
real time flow control and special
interfaces to renewable devices

Definition of end-to-end
communication paths among
consumers, producers, system
operators and other network
participants

Markets

More information exchange

Real time price signals to all participants
New business cases

Transmission System Operators/
Balancing Responsible Parties

More information received from
other market actors

New algorithms built on this new
information

New business cases

Distribution System Operators

New devices for automation, control
and protection

More information received from
other participants

New algorithms in network devices
considering this new information

New business cases

Customers/Producers/
Aggregators

New devices for control of appliances
Smart metering

Devices for interaction with DSO, markets,
retailers and other aggregators

Real-time price and volume signals

More information received from other
participants (price, collaboration signals)

New algorithms in devices for managing
load, generation and storage

New business cases

Obijectives:

)l
)l

Enabling active demand
Exploitation of benefits from
active demand

Active customer
participation

Increased power system
efficiency

Integration of Renewable
Energy Sources
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GROW-DERS

1 Demonstration of grid connected storage
systems (Li-ion batteries, flywheels)

1 Development of an assessment tool to
determine optimal storage applications

1 Determine where grid connected storage is
most attractive

1 Focus on distribution grid (LV)

1 EU under 6th framework programme
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ITM - Intelligent E-transport
management Senter/Nc;ve\m

Goal is to determine the possibilities of demand side
management for electric vehicles and electric heat pumps to &=
optimize integration of wind energy in the electricity network. g

f Solution = Asmarto managemer

1 Determine effects of smart management:
I For the grid (load flows), environment and socio-economy
1 EOS LT project (Ministry of Economical Affairs)
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Simulating behavior of Smart Grid concepts

KEMA developed and built Flex Power Grid Lab

1 To assess behavior of Smart Grid distribution networks:
I Where real-life renewable energy sources interact
I Under diverse Power Quality conditions

1 To verify innovative control strategies

1 In order to improve:
| Stability
I Security of supply
| Safety
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Intelligent Distribution Station (IntDS)

The advantages of IntDS

Aggregation of customer demand
and supply

Guaranteeing power quality
Information gateway between
customers and transmission grid
Control gateway between

customers and transmission grid
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Control of distributed generation,
storage and home appliances

Demand Response —___

Smart metering interface .____ |

™
% Bidrectonal Commurication

. Power Quality improverment
_—

e Monitoring (V, I, PQ)
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e - Open connectivity
= ~———= Voitage level control
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Reliability and Asset Management of (Smart) Grids

Security of supply is crucial

Reliability and availability depends on the
cables:

I MV an LV grid mostly underground cables
Cables are critical:

I No back-up capacity available

I Large amount of customers connected

Condition monitoring using PD-online:
I On-line (no interruption of service)
I Directly on critical MV cables

I Indicates weak-spots that need
(preventive) maintenance

I >100 systems in operation in several
countries




DER-labs

DERIab
S

A major objective is to establish a durable European
DER-Lab Network that becomes a world player.

KEMA-contribution
I Partner in the Network of Excellence

Goal

1 Support the sustainable integration of

o RES and DG in the electricity supply
[ iy —d system by means of:

KEMA oo ) I Describing common requirements.

o e - | Develop quality criteria.

| I Support international pre
standardisation activities.

LABEIN ) I Propose test and certification
procedures concerning connection,
safety, operation and communication.

I Collaborate and create (joint)

facilities.
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SmartGrids

o
-

S MARTGRIDS

KEMA-contribution ‘
I Shaping this 100M EU program
I 4 KEMA staff involved
I Pier Nabuurs chairman Advisory

oo SmartGrids Committee until May, 2009
Technology Platform Shared Vision
1 Flexible: fulfilling customers needs
T 11 Accessible: to all network users,
NIOLAS of the Future. ' particularly RES and high efficiency

DG with zero or low CO2 emissions

1 Reliable: assuring and improving
Quality of Supply and resilient to
hazards and uncertainties

1 Economic: best value through
Innovation, efficient energy
management and level playing field

competition and regulation 5 F{FYVE4




Transition Roadmap Energy
Infrastructure Netherlands

T TREIN1TV 27 3
D\ icT 1 Integrated tool to realize a smooth
TREIN1 L edw transition in the energy infrastructure
towards a desirable sustainable energy
Modeling \ — supply
1 The tool combines:
¢ I Technology
Energy system | Economy
S‘E‘“\ I;cr; i Behavior
TREIND mas EGW' NS f Model development (TREIN-1)
contrels 1 Perform experiments, fine tuning
e \ parameters (TREIN-2)
il { Studies to identify main functions
I Multi-Utility Lab (T REIN- 3)
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INSIGHT. an Are you ready for Innovation ?
]
BUSINESS INNOVATION
I_ndependent Survey MANAGEMENT > PROJECTS >
. . . U Resources KEMA_ U Project

of Innovative Grids In O Innovation

- - U ?:ualltgfe ot InSIGHT Eszlgy:;[e?to

- - o U Progress &
Holistic Transition
BUSINESS

f Change in classical grids driven by: ONTERT

I supply security concerns, Approach

e . . . U External

| environmental imperatives, and Engagement

. . U Regulation

| end of life asset renewal. Legisiaton

1 Smart Grids is the generic term used to
describe future electricity networks

1 Global Iirgnd_wnl fucr;damen_tally change Executed at various
network design and operation DNOs in UK and NL

T KEMA has developed a oO0state of read
survey to assess organisational strengths
of companies and identify any gaps to be

addressed.
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State-of-the-Art for Integration of Green
Gas and Hydrogen in Gas Infrastructure

l

Integration of Green Gas and
Hydrogen in Natural Gas
Infrastructure

Investigate technical, economic,
safety, regulatory and legal issues

Study ordered by Essent, Nuon
and Eneco

Performed in cooperation with
NuonTecno, Gasunie en Kiwa /
Gastec

gaSuHe

N

kivwa 8

Partner for progress

toepassing eindverbr

Invloed sporencomponenten
Netcapaciteit en balancering
Opslag
~ Fiscale verrekening (gaschromatografen)
.g Materialen faalmechanismen (leidng/comp)
< Ruikbaarheid odorisatie
3 Lekkage
= Onderhoud en storinge!
Wisselende gaskwaliteit
Meerdere invoeders biogas/waterstof
Geluid/gassnelheid
Kosten investeringen
Operationele kosten
Kosten onderhoud
Lekkages
-g Calorische verlieze
S Efficiency verlies
S Subsidies
8 Allocatie/verrekening
Imagoschad
Beleving

Milieuwaarde (CO2)
Tariefstelling

Veiligheid personeel

Rookgassen

Regelgeving Veiligheid

Definitie bio/waterstofgas
Kwal iteitseisen inor

Testgassen
Allocatie
Regulering (transporttarieven, onderhoud etc.)
Certificering

EU directive

Ju
aspecten

Overlap met regelgeving
aansprakelijkheid
Verantwoordelijkheid

Invioed op bestaande contracten
Jurispredentie

Milieu




Smart Transmission Grids
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Large-scale energy storage

1 Artificial island in North
Sea (The Netherlands)

1 Store (wind powered)
electricity when demand is
low i e.g. atnighti and
make use of it during the
day.

Our contribution

91 Innovator

1 Initiate project and set
up partnership
structure

Feasibility stud
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