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Network activities

Network operation

Germany
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Alllander

Shareholders Service area

13%

Amsterdam
Friesland @ Electricity and gas

Gelderland ® Electricity
Noord-Holland
Other shareholders

We stand for an universal access to reliable, affordable and sustainable
energy

Strategy Support customers in their choices, support and invest new open
markets, digitalisation, excellent network performance
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Agenda

1. Introduction Alliander

2. Market trends

3. Today’s new business/ market enablers (data driven)
4. Today’s innovation day to day grid operation

5. New developments (future)



/—5\\§_/\ L-.\."‘-Q"—‘.
\ Mavkt participation -z oV VT
e — ’,f‘—’ O'M U
- T~ — 3 "o ;"‘Lomllpr , W\tﬂ,ﬂ‘/ ! of la!g(v'f/d/

panorama

POWERWEB CONFERENCE = 20th June 2018 8



Role of the gridoperator

ENERGIEKAMER/
Regulator

Producer Supplier / Shipper Customer

%
VATTENFALL

RWE

o = =

>

gridoperator

POWERWEB CONFERENCE = 20th June 2018 9



More participants, more roles

Producer Suppller / Shipper Customer

TH e

gridoperator
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House insulation, new heat solutions -

* “Nul op de meter” households

» Clean up gasgrid, district heating 4.0, heat sources geothermal energy or low
temperature grids

PROTOTYPE #1
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Decentral neighbourhood approach
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Decentral supply, right scale
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Decentral supply, right scale
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Decentral supply, right scale
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Integration of the energy system

Interconnection and integration, lokale optimum
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Decentral approach

centralised decentralised distributed
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Smart energy grids — smart customers




Customer access to Power Markets -

1 Quarter / Month Endex (day ahead, spot, intraday)
2 Day, hour EPEX (APX)

3 15 minutes Secondary reserve

4 Seconds Primary control, frequency

50TC Bilaterally contracts
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your own energy zone
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Customer access to Power Markets

Power ML Fower UK

Belpex

ENWIRE an online platform to support . Apx Power NLbam N
local energy trades - )
REX balancing tool to enable customer to
balance production and consumption

anticpating on the volatile energyprices. s«
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Customer access to Energy Markets -

Possibility of an accessible

market where energy in the

form of gas, electricity and

heat with possibilities for

A 6as producent L PP, storage and conversion are
traded and combined to

/ | provide a total energy
600 ~ 1000 400
N 200 package to the consumer.

G - Leverancier

400 400
W
H - Shipper
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Customer access to Energy Markets

I Theorem 2.3 Black-Scholes formula. At time t let S (t) be the underlying stock. K

the strike price and T' the maturity date then the price of an European call option
C(t,S(t)) 1s qrven by

C(t.S(t)=S(t)N(d) — Ke"TIN (d,) (2.11)
with
) ]n(%ﬂ)-ﬁr(T—t)-&-%a’(T—t)
2 o /(T -1
and

ln(s(t)) +r(T—t)-éoz(T—t)

K
o/ (T —t)

where N (x) is the cumulative probability distribution function for a Gaussian dis-

1 % z? 4
\/E,)? _wexp —? X .

Bron: Anna Julia Ostaszewicz, The Hurst parameter and option pricing with fractional Brownian motion, 2012.

d'z:

tribution

N(t) =
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The effect of increase of
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Data-driven innovations “Smart City Sensor
Fusion” (and real-time energy load
forecasting)
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Data-driven innovations “The self managing -
grid”

Artificial intelligence for automated
decision making

Demand Management
™\ Usa can b shihed 1o of-gesk
o/ Imes 10 save monoy
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Data-driven innovations for the energy
transition: Smart Societies
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Communication between devices of different
customers/users

Communication to devices using open source technologies enabling multiple use

cases
s

Open - no lock-in on a specific
technology and/or supplier by using
open protocol standards and open
source technology

Generic - not limited to one use case,
one value proposition or specific
device(s)

Independent - stay in control of your
own roadmap and be flexible to future
changes by building on an open
platform ecosystem

Scalable — designed for high
performance, dynamically scaling up
and down with number of devices @
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Customer participation increases

Internet of Things 10T

Industrial 10T platform for critical
infrastructures

Big data

POWERWEB CONFERENCE = 20th June 2018 32



Blockchain for energy transactions

Local currencies Peer to peer transactions
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Artificial intelligence in energy supply -

Picture: Article Xiaomi Redmi, A great budget phone from AmazingByte, June 2018



Virtual reality at the workfloor

- 'V4
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