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Introduction
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At N -SIDE, we design and build power markets,
maximizing social welfare for more than 2 billion people

Belgium
Clearing the Capacity

Remuneration Mechanism (CRM)
Auction

Eurépe

Provider of European Clearing Algorithm for
SDAC and SIDC Auctions (EUPHEMIA)

yepexspot pg8p <cimie \J¥

HEnE« semox (QTGE.  CROPa

ic Energy Exct

nationalgrid v 2> ) epexspot
Delivering your electricity
Clearing the Ancillary Services DAM Clearing Algorithm
Response and Reserve UKPN (DSO)
market
@ Japan
]wﬂmmmw
. DAM Clearing
o Algorithm for JEPX
India
QIEX

DAM clearing algorithm for IEX
(clearing +90% of the Indian power
market)



About N -SIDE N-SIDE 0
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Balancing in Europe

Balancing markets ensure the physical
availability and economic dispatch of
assets capable of delivering balancing
services to TSOs

Decisions by market parties Central coordination by TSOs
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Balancing Capacity Markets

Secure the minimum amount of assets’ capacity
that must be ready to provide balancing services
to ensure sufficient bids in the balancing energy
markets.

All awarded assets receive remuneration for their
capacity and it is typically financed by the system
tariff/grid charges.

Currently, balancing capacity markets are
operated by the national TSOs.

Balancing Energy Markets

Ensures optimal use of available reserves (i.e.
merit order based activation), following pay -as-
clear principles.

These markets correct the imbalance caused by
participants’ deviations from their market
positions (system imbalance) by activating
balancing energy from parties which are
remunerated for their energy.



Sizing Reserves N-SIDE 0
Types of Reserve Products

4 Reserves/
Frequency

automated manual

Time

Time to restore frequency Source: ENTSO-E Balancing report (2020)

FCR (Frequency Containment Reserves)

FRR (Frequency Restoration Reserves) —automatic (aFRR), manual (m FRR)

RR (Replacement Reserves)


https://ee-public-nc-downloads.azureedge.net/strapi-test-assets/strapi-assets/2022_ENTSO_E_Balancing_Report_Web_2bddb9ad4f.pdf
https://ee-public-nc-downloads.azureedge.net/strapi-test-assets/strapi-assets/2022_ENTSO_E_Balancing_Report_Web_2bddb9ad4f.pdf
https://ee-public-nc-downloads.azureedge.net/strapi-test-assets/strapi-assets/2022_ENTSO_E_Balancing_Report_Web_2bddb9ad4f.pdf
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Sized at EU level,proportional
to peak load

FRR is typically dim ensioned
byeach country
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by each country
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Operators look at
historical imbalance
(past year)

based on N-1
criterion

Highly regulated by
SOGL

This is usually
done Statically

Considering schedules of
upcoming day(s
P g day(s) Expensive but effective

since a long time

Locational components
considered



However, the world
is significantly
changing!

Assume you have a system with a
considerable wind penetration

Suddenly, there is a lack of wind in
an area and this causes a significant
Forecast Error!

The existing approaches would not
prepare the system to have enough
reserves for this scenario




That’s where the need for

Dynamic Dimensioning emerges

System Imbalance

System imbalance depends on
various factors such as:

RES

Interconnector flows and
neighbouring regions
Forced outages and system
needs

weather ,seasons,
externalities

Hence,it makes sense to
procure more when there is
higheruncertainty!

We should not just base
ourselves on the past oron the
worst case scenario.

N-SIDE I

Dynamic sizing

Reducing procurement cost,
and better utilizing the
system , by leveraging data
effectively.



How dowe do it at N

Machine Learning
Captures the impact of

system conditions (RES,

load,...) on System
Imbalance

Normal imbalances

RISK linked to FORECAST :
ERRORS RISK linked to RARE EVENTS

y N
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Disturbances

Convolution Monte Carlo Simulations
‘ Models rare but impactful
events, e.g. forced
‘ ‘ outages of power plants
DOWN  UP and HVDC cables

FRR FRR
3

Final upward and Volume of largest

possible incident
downward FRR (e.g. big nuclear plants)

10



And several Operators trusted us NrSIDE 0
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Why N -SIDE?

SOGL requires N-1 security gqnts.idering tuncertainty from RES
interconnectors

Reducing procurement cost

Leveragest reserve sharing
: . . . agreements
Finer granularity, higher  efficiency :



Takeaways N-SIDE 0

Larger imbalances are leading
to higher costs
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N-SIDE I
Using a dynamic approach towards
dimensioning provides significant
benefits to the operator

UPWARD DOWNWARD

Duration Curve of FRR volumes 1440

: \ Static

Dynamic

BoE BB ow
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Look at the future,
not at the past

More granularity for
more efficiency

Q Q S BB R B3

Understand the Lower costs and
drivers of uncertainty better utilization



Thank you!
N-SIDE Q

Giancarlo Marzano

Senior Account Management
Lead

gma@n-side.com
+32 475 32 61 04
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