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Energy Grids as Enabler?
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Expectations

» Reliable and secure
» Cost-effective (investment, operation)
» Smart, flexible, adaptive...
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Flexibility in Energy Grids?
It's all about...
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Flexibility in FLEXe? It's co-operation of
> all stakeholders in different layers
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Expectations for Energy Grids
Case 1: Power Balance and Flexibility

Adaptwe w E = Prosumers
generation ?¥ ﬂ ﬂ ﬂ i’T’ é

Conventional way: Power balance is
guaranteed by the control of generation
(generation follows the changes of

Over-frequency = consumption)
Generation higher

than consumption . .
Future flexible solution: Power balance

1s managed cost-effectively by both
solutions: control of adaptive generation
as well as flexible load. Dimensioning and

Under-frequency =
Consumption higher operatiOn Of the gi’idS enable this

than generation Flexibi ll.l‘y./
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Expectations for Energy Grids
Case 1: Power Balance and Flexibility

System

Done in FLEXe

Network Gri dOp ‘

Development of load e APPLIC ATIONS
control algorithms, - " AND ALGORITHMS . &
frequency control A o

Demands for

applications S =

Sensors, . . ' SCADA, Data Storage,
: 1 n Analytics and

Development of high
quality and advanced
measurement, data

management and e
communication systems o

n
WAN Networks Backend Systems
(e.g., Billing, CIS,
Measure, Control, Security, etc.)
Record, Protect,
Optimise

Development of .

methods for optimal N )< 7 S }}
- = . Smart Meter R_VES il # 5 %
dimensioning of - ‘ \" Q1 S |

energy infrastructure POWER AND HEAT
C L, C INFRASTRUCTURE
|

Adapted from: HubNet Position Paper Series, Smart Grids and Communications Systems

(

PHEV




Expectations for Energy Grids
Case 2: Reliable Connection

Conventional way: Reactive operation
in interruptions of energy grids, long
delays, centralized automation.

OO

Cs

Future flexible solution: Proactive
planning and management of energy
grids utilizing high-quality
measurements and Big Data analytics to
avoid interruptions and allow flexibility
actions 1n energy system. Advanced
protection, fault isolation and supply
el . restoration functions included.
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Expectations for Energy Grids
Case 2: Reliable Connection
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Expectations for Energy Grids
Case 3: Energy Independence (Island Operation)

Conventional way: Energy end-customers
are dependent on continuous system level
connection (one-direction power flow, no
energy storage)

Future flexible solution: Energy end-
customers have local resources and
solutions to continue energy usage during
system blackouts. Local smartgrid solutions
(microgrids) enable this!




Expectations for Energy Grids
Case 3: Energy Independence (Island Operation)
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Future Energy
System

Results in Enabler Grids
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Opportl.ml I.es of data Potential of long-range forecasts in the energy
harvesting in energy market ..

system development We concentrate on the usability of monthly to seasonal, ie. long-range, forecasts in the
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Future Energy Situational awareness solu
System disturbance management

ns for major

Society is increasingly dependent on electricity and
telecommunications. Managing situational awareness externally
and internally enables a fast recovery from the disturbance.
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Wireless Communication as an
Enabler for Electricity Network
Management and Flexibility

UG  Communication is an integral part of future electricity
Sise tworks. Our goal was to integrate ICT functionaliies
with flexible energy systems to improve service quality,
reliabilty, security and big data analysis.
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Future Energy
System
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Enabler Grids Deliverables
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