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The World of Energy: Six major trends

1. Increased electricity demand

2. Environmental responsibility or
stewardship

3. Declining fossil fuel supplies

4. Aging assets and workforce

5. Advancing technology, e.q.
ICT

6. Maintaining reliability
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Energy transition in the view of WWF
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Figure 4: World Energy Supply by Source.

The Ecofys Energy Scenario, December 2010

Source: WWF enerqgy report 2011
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Scenario’s uit het Energieakkoord voor Nederland

Groeiscenario NL Productie Hernieuwbare Elektriciteit [TWh)
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Nederland wil naar 14% duurzame energie in 2020
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Netherlands

The

in

Solar market

Afzet aan eindgebruikers PV in Nederland.
Nieuwe afzet per jaar. Bron: CBS SL 23 mei 2013

Graph: 2013 Peter 1. Segaar / www.polderpv.nl

0,60
—

250000

P———
Ppus s

8
3
v

Jaar

199

1998

(W) woonsMu0l 2PNPoId 2 |RUOQEN

totaal

autonoom
netgekoppeld E-bedrijven

netgekoppeld owverig

5'85 §'5

a'ts 1102
Pl A Y
o1 s5'd 600T
vy '} 800Z
sk £00T

ST 1T900Z
Lrelr 002

o€ <} POOZ

861 |s'e1| EDODZ
g2's 5't Z00Z

8t ' 1002
o't ik 000Z

£z i 6661
vz af 8661
80clo 66T
60509661
o566

g0 1jore6T
voalogesT
zoojoze6 T
g0l 1661
o661

225

L ]
L]
o

L
=
—

[ ]
L
—

L
o
—

L ]
Lo ]
i

L =)
= [Ty

L Lo
o

(qeel/dpiw]) IN Ad 322} amnaly

o
N
o
N
£
c
(@)
N
O
<
| ==
)
>
d
(@)
<
| o=
Q
()
ﬂ
Q
v
L
L™
e
)
™
)
O
)
Z

DNV-GL

27 november 2014

DNV GL © 2014

5



Three parallel trends in European power sector

DNV GL © 2014 27 november 2014 DNV-GL



Impact of solar production
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Hoe passen deze duurzame energiebronnen in de bestaande

infrastructuur?
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Large volumes of RES require more flexibility ...

= Fast controllable power generation, including curtailment of
e.g. wind power

= Large(r) interconnection capacity, and cross-border trading

= Energy storage, small-scale and large-scale systems (and
services)

= Smart local energy, i.e. integration of DG, demand
response, and active participation of end-users
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A day in 2050 seen through the ‘eyes of the individual’

Nieuwe technologieén zijn een bron van flexibiliteit van het
energiesysteem
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Smart local energy systems ...

Microgeneration

Dynamic Load
Management

Home
Automation

SMART GRID

A vision for the future — a netwark
of integrated microgrids that can
manitor and heal itself

Qifices

Wind farm

Smart appliances

Can shut off in response to
frequency fluctuations

Smart metering

Demand management

3

Solar panels

peak fimes could be stored
in batteries for later use,

Use can be shitted to off-
peak nimes [0 save maney,

Energy from small generators
and solar panels can reduce
overall demand on the grid,

Energy Storage

Distributed
Generation

Sy industrial
=" plam

Dietect fluctuations and
digturbances, and can signal
for areas to be isolated,
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Electric
Vehicles

Demand
Response

Disturbance
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i Central power
plant

Network
Automation

Real Time
Ratings
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The energy consumer will have a more active role ...

= Passive energy consumers become participating prosumers, and
finally modern ‘energy down- and uploaders’

= They will affect power flow and the energy market which will
stimulate the development of nhew market mechanisms, and new

services
o i
| R |
Customer Citizen
X R
i

[
Producer r'l' Community

Participant
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... and ‘new’ companies will enter the energy market

= ICT and telecom

= Building industry and contractors

= Technology providers and manufacturers

= Automotive industry and suppliers

=  Service providers and other energy providers
= Housing corporations and local governmental bodies

= Virtual organizations of energy consumers
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From R&D, via pilots to large-scale implementation
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Strengthen the business case for New Energy

Distributed
Energy
Resources

LN
—

Increased energy
demand
by new applications

Domotic
a

_ Smart domestic
appliances

Electricit =)
y storage

At TR

Consumer >
prosumer

Second life Vv
applications of EV G

€
\ Technical life span for combined application

Bl Recycling

5N ,\mf
e -I—

1% life in EV 2" life in other application

14

SWvISAS
ABiaug
ews

sane
ssauisng

PIpPPY

DNV GL © 2014

27 november 2014

DNV-GL



Strengthen the business case for New Energy
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Rendement
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Rendement

smartgrnd

= VOOr =
iedereen!
m =

Smart Grid Rendement voor Iedereen

Ontwikkeling van 8 smart grid
dienstverleningsconcepten

Toetsen van deze concepten in 2 pilots
van 100 huishoudens in Amersfoort en
Utrecht

Dienstverleningsconcepten gericht op
energiebesparing en optimaal gebruik
eigen opgewekte zonne-energie

Amersfoort
Nieuwland

Power to the people
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Innovatieve diensten

Solar4All

Insight4All Together4All

v 1y
~ “  Profit-4-all
-* b

41 ™ 70N KORTING OP ENERGIE

Profit4All
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Inzicht in je eigen energieverbruik: Insight4All

« App voor smartphones en tablets

N

NET2GRID « Webportal

e Slimme meter, zonnepanelen,
wasmachine, droger, vaatwasser,
koelkast, vriezer

M NET2GRID
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Doel: 5% energiebesparing
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Gezamenlijk energiebesparen: Together4All

{NET2GRID

SHUFF( ¥
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Bottom up benadering

Traditional Top-down

Network operator B

“Pushing” offers

Lack of
acceptation

“lazy confi
customers”

DNV GL © 2014

Bottom-up Approach
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Rendement

smartgrd

iedereen!
- .

BEWONERSCO LLECTIEF pilot amersfoort

= Via ICA methodiek gerichte publiciteit
100-10-1 regel
— 1200 woningen met PV

— 120 aanmeldingen

- 12 ambassadeurs

Alle ambassadeurs zijn professionals op eigen vakgebied AmersVOlt

Communicatie / Techniek / vaktechnisch

100 deelnemers van begin tot eind
— (1 invaller, wachtlijst van 20 mensen)
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Rendement _ _ . )

smartgnd

) VO‘:;dfereen!
Vraagsturing apparaten: Flex4all - =

pilot amersfoort
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Conclusie: geen mogelijkheden tot significante markt trading

met deze 3 apparaten
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De piek in het energieverbruik verschuiven: profit4All
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https://www.gmw.rug.nl/~zonxnet/index.php/home/dashboard
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Home | Energiefips
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Welkom Deelnemer

Hieronder zie je een overzicht van het aandeel zonnestroom t.o.v. jouw totaalverbruik.

Kik op een kelom om het overzicht per dag te zien
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Mazndag
Jouw aandeel duurzame zonnestroom is deze week met 5% toegenomen t.o.v. de voormeting. Dit geeft aan dat je het type

persoon bent die geld bespaart en duurzaam is, ga zo door! In totaal heb je 1,50 Euro bespaard.

o [@ 12| W] O waf w2t

Doel: Meer zonne energie verbruiken en lagere pieken

verbruik
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Solar4All: Een wolk trekt over Amersfoort.....

Wind direction South=>North, Average wind speed= 45 m/s, PV systems: 1571=North Amers (Kikkerbeet), 16ee: South Amers (Brucknerstraat)
Vertical distance=6,5km, direct distance=6,83km
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Doel: De energielevering van zonnepanelen voorspellen door

informatie te delen
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Contact
Petra.deboer@dnvgl.com

026-356 2552

www.dnvgl.com

SAFER, SMARTER, GREENER
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