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We believe in creating

the marketplace for the future,
which will support the drive

to an emission free society!







NODES market facilitates tradlng of flexnblllty
between grid operators and flexlblllty providers



The changing face of the energy system

Conventional generation
decommissioned

- as we continue to decarbonise our
energy system

Increased share of
renewables

- driving down the cost of
energy

Estimated 50 billion
connected devices by 2030

- Qgiving consumers greater control
over when and how they
consume their energy

TSO is challenged to
balance the network

Print Add 1o tavorites

lutch TSO declares “system emergency” amid
‘ersupply

) Duteh TSO Tennet declared a system emergency this weekend for the first time in t)
viowing "tension problems™ in its grid caused by axcess solar genaration, a
roman said on Monday.

urs far more oflen, then maybe we need to contract more reactive powar,” said Eefie van
ergency arcse on Sunday morming as there was "a Iot of sun for a very long time” in several
es in northwest Europe, indluding the Netherlands, whereas demand was muted

Dulch day-shead price settied as low as EUR 1.97/MWh in hour 11 on Sunday, whie neghb,
niries — such as Garmany and Belgium — saw negalive paces for afternoon hours.

Germany, combined wind and soler power generation reachad a pesk of just below 43 GWY,
asidual load - the amount of demand not covared by renewable snergy - fell io -1.24 GW, in
an oversupplied system in which consumers were being paid o off-iske eleciricity. scoording,
Montel's Ensrgy Quanfified,

- due to increased volatility in consumption
patterns and lack of access to ancillary
services from large scale generation
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.. this “postcard from the future” of the |
electrl_cr_cP/ system also highlights a Iac‘i"b" = T
of flexibility, .... .2 gy

Dave Jones, electricity analyst at climate thinktank Ember
Carbon Brief 29.04.2020.


https://about.bnef.com/blog/covid-19-the-low-carbon-crisis/
https://www.carbonbrief.org/in-depth-how-smart-flexible-grid-could-save-uk-40-billion

Grid impact

nationalgrid Ny

Who we are Electricity explained Future of energy Industry information Our strategy F

(A1 > Industry information » Codes Homepage > Grid Code

GC0143: Last resort disconnection of
Embedded Generation

This modification sets out that under emergency conditiof
a last resort the Electricity System Operator (ESO) may in
Distribution Network Operator (DNO) to disconnect embe
generators connected to its system. The requirement for

due to the unprecedented societal changes brought abo

20% lower than predicted

WINDPO\VER

MOMYHAY 1

Home | News | Offshore | Global Regions | Tender Watch | Intelligence | Events | Manufacty

Email Bulletins

TRENDING ~ COVID-19 RECOVERY EFFORTS NEW YORK TENDER ORSTED RESULTS LA
GERMANY -

German redispatch costs hit record high

0 June 2018 by Craky Richaed

GERMANY: The cost of stabilising the German grid reached a naw high of €1.4 billion in 2017 as wind
supplied record levels of po

MONTEL
Print Add to favorites

Dutch TSO declares “system emergency” amid
oversupply

(Montel) Dutch TSO Tennet declared a system emergency this weekend for the first time in threq
years following “tension problems" in Its grid caused by excess solar generation, a
spokeswoman said on Monday.

“If this occurs far more often, then maybe we need 1o contract more reactive power,” said Eefje van
Gorp.

The emergency arose on Sunday moming as thero was "a lot of sun for a very long time"® in saveral
countries in northwast Europe, inciuding the Netherlands, whereas demand was muted.

COVID_1 9 Daﬂdemlc Wh|Ch haS |ed tO demaﬂds OUt'tum|ng UD @) The Dulch day-ahead price seltled as low as EUR 1.97/MWh in hour 11 on Sunday, while neighbouring

countries — such as Germany and Belgium — saw negative prices for altarmoon hours

In Germany, combined wind and solar power generation reached a peak of just below 43 GW, while

residual load ~ the amount of demand not covered by renewable energy — fell to -1.24 GW, indicating

an oversupplied system in which consumers were being paid to off-take electricity, according lo
Montal's Energy Quantified.







What is a market? N@DES

® A market is a place where buyers and sellers can meet to
facilitate the exchange or transaction of goods and services.

Markets establish the prices of goods and services that are
determined by supply and demand.

www.investopedia.com

e

Marketplace
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Market operator
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The framework for change

Electricity Directive (recast)

2009 Directive, plus rules on:

+ reinforcing competitive energy markets

+ consumer rights, including billing, metering,

dynamic pricing, switching, using aggregators,

-comparison tools and addressing energy poverty

+ framework for DSR and aggregation

+ assessing alternatives (eg. DSR, storage) to new

of DSOs, in

* "active customers/consumers” and "citizens’ *
energy communities”

+ reinforcement of NRA roles, including in
regulation of ENTSO-E, EU-DSO and RCCs*

Market principles
Competitive energy markets:
f « market-based prices

E . -e'ee development of more flexible generation
-and demand *
+ measures to enhance independence of NRAs*

https://www.twobirds.com/en/news/articles/2016/global/eu-electricity-winter-package

NODES

Focus on
flexibility
* No DSO/TSO ownership
of storage (limited
exceptions *)
* Demand response —
active customers and

consent of

suppliers, to be balance
responsible and to
compensate suppliers

* NRAs, TS0, DSOs to
ensure that DSR can
participate fully

« Member States to
procure flexibility



https://www.twobirds.com/en/news/articles/2016/global/eu-electricity-winter-package

Flexibility is key

Trends Challenges Solutions Key

\/

7'\

Conventional - Renewable Grid instability

Flexibility

Intelligent Markets

Fixes — Occasional Volatile markets




Flexibility available to all levels of the grid N@DES

TSO

REGIONAL

DSO J
LOCAL

Microgrid




Why market-based flexibility? N©DES

EXPLICIT

IMPLICIT

Implicit flexibility can be released by imposing a time based
Time based tariffs or dynamic tariff scheme on the customer.

Explicit flexibility can be released by;

« discount schemes (interruptible tariffs) towards customers
Interruptible tariffs a - which are willing to be interrupted.

* Market-based solution for buying LongFlex (availability
contracts) will allow the grid operator to secure flexibility for
future activation, or

LongFlex

» ShortFlex which is flexibility payed at activation price in the
intraday time frame.

ShortFlex

- Market-based solution unlocks the true value of flexibility!
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NSDES

Creating a market, where different types of flexibility can
compete on a level playing field, where the right type of
flexibility can be procured at the right price, in the right location
at the right time.

FLEXBILITY MARRET PRI N@DB o @
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Developing through cooperation

o cNELDI {2
8 sthimflex

8 IntraFlex

8  Mitnetz

® NorFlex

& EUniversal

® SmartSenja

& FlexLab

L ACRACLE A

® Engene

AT
W




NOSDES

We facilitate so you can innovate!

Hallstein Hagen
+47 908 49 659

hallstein.hagen@nodes.energy



Engene:
Grid investment deferral




Agder Energi and Microsoft receiving
the Innovative Star of Energy Efficiency Award 2018

GridTools Market Platform FlexTools



Flexibility value chain

Gridtools

Grid analysis
Simulation
Forecasting
Optimisation
Congestion management
Buy flexibility

—

flex trade

Marketplace

)

Q

Market Platform
Open
Transparent
Independent

Provide visuality and matching

Be cost effective and
automatic

Connect to other markets

RE[E

flex trade

Flextools
Forecasting
Optimization
Aggregation
Activation
Verification
Re-balancing
Portfolio optimisation
Sell flexibility y




Bottom up — integrated market design
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NSDES

ontinues market, pay as bid, parameterised

FLEXIBILITY MARKET N @ DES o) independentFspuser0l oy

CREATE ORDER

Flexibilty market Westermn Power Distribation WPD South Wales ~ Down regulation v

Tomarmow, 13:45 0.0 MW 0.0 MW

9

14:00 - 15:00

Tomarmow, 18:25 0.0MW oMW

i

15:00 - 16:00

= Tomareow, 15:45 €1.150.00 5.0 MW SOMW | 1150€ 10.0 MW 10.0 MW
= 16:00-17:00 ! -
& Tomarmow, 16:45 €1,200.00 | 5.0MW S0MW | 1250€ 0.0 MW 10.0 MW

17:00 - 18:00 .

Tomarmow, 17:45 0.0MW

& 18:00 - 19:00
= Tomarrow, 18:45 0.0 MW 0.0 MW
& 19.00-20:00

My orders From: - WPD South Wales

Wed, 26 Feb 2020

SaOMW €1,250.00 Normai WPD South Wales Portfolic 1 IndependentFsp 25/02/2020, 13:49

SOMW £1,150,00 Norma WPD South Wales Portfolic 1 Independentfsp 25/02/2020, 13:48
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Mitnetz: N@DES

Demonstrated the value of demand response flexibility

-"irmerz
~ 44,000 EUR ** / ‘ Entelios
Costs K== NEDES
s E-2rdge
Energy ~ 480 MWh
p/‘ ~ 3 200 EUR* L

~ 240 t ***
160 MWh

- I

market based flexibility RES Curtailment Costs for market based Costs for RES curtailment Reduction of CO2 Emissions
flexibility




NSDES
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Smart Senja:
Managing growth in the fishing industry
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NorFlex - Demo Agder:
Scaling up the local market!

-

Flexibility providers
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IntraFlex: N©DES

Close to real-time (ShortFlex) & rebalancing service

NEDES =

Average price UK:

Week 40 (21.-30.9.20): 166.98 GBP/MW/HH

Week 38 (10.-16.9.20): 162.00 GBP/MW/HH
Week 37 (3.-9.9.20): 158.00 GBP/MW/HH

Week 36 (27.8-2.9.20): 150.00 GBP/MW/HH

WESTERN POWIR!
DISTRIBUTION

Serving the Midlands, Seweh West and Woeles

&

NSDES
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FlexLab:
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TSO-DSO Coordination

TSO-DSO Coordination for acquiring
ancillary services from distribution grids.

Horizon 2020 Smart Net project, May 2019

'

\

SO interaction

N

J

Adequacy of existing
communication
channels

-

~

Grid

Respecting distribution
grid constraints

\_
-

\_

. Use of DER by TSO
operation . )
Recognition of evolving
j role of DSO
\ Possibility to lower
market operation costs
Market Liquidity
operation

J

\

Economies of scale

S

Source: Gerard, H., Rivero Puente, E.l., Six, D., 2018. Coordination between transmission and distribution system operators in the electricity sector: A conceptual framework. Utilities Policy 50, 40-48.

Integrated

flexibility
market

Medium

High

High

High

Medium

High

High

DSmartiNet

NSDES

Local ancillary
services
market

Shared
balancing
responsibility

Common
TSO-DSO
market

Medium

High

Medium

Medium

High

High

High

Medium

Medium

High

Centralised
ancillary
services

market

High

Medium

Medium
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% Western Power Distribution . Tim McManan-Smith - 2nd

11,316 followers 3 are Th il b e oA '

Editor: The Energyst, Director Energyst Media L.td
2w « Edited + @ < 3w - @

We're all about 'flexibility first'! Our engineers are always looking for ways to manage . .
Y 9 _ y 9 y ¢ https://Inkd.in/e67HgAW #dsr #smartgrid #batterystorage #netzero
demand and make the network more flexible for the future.
= s # el I N W 05

As part of our|flexibility first' principle | we are seeking to procure 334MW




Elements that c nt

4
U/

Industry commitment to test flexibility before grid enforcement \SS,

Innovation stimulus; fund DSO to buy flexibility

TOTEX “total expenditure”; CAPEX and OPEX equally treated

W/ & \

-\



NODESconnect Partnership Programme

N@DES Macket Design  Use Csaes News and Publcations « Careens  Contact  About

&  Aimed at 3 party independent software providers
(ISPs)

® Encourage collaboration in creating local sustainable
flexibility markets

® Cooperate in the business of Marketing, Branding,
Technical integration and Market Communication

®  Partner commit to maintain API connectivity to NODES

® NODES gives early access to technical information and
test systems

® Partnership is non-exclusive and NODES will seek to
grow the number of ISPs that connects to the APl and

sign up to NODESconnect ol o gy

As 3 NOCESzonnect Partnar, you arn comumitied 30 musnian connectity 10 the NODES AP and 10 et your Cusiomons aptenae T uni of THIF A56aTs under

NODESconnect Partners
NniFo

Interested in becoming a NODESconnect partner?

NODES market design v NODES API v




