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1. Background:

1.1 The Forum of Regulators (FOR) in its 78" meeting held at Kolkata, West Bengal
from 3™ to 5" March 2022 had accorded its approval to a proposal received from USAID,
under its new South Asia Regional energy partnership (SAREP) Program, wherein a study
tour was proposed to be conducted on Financial Derivatives and Battery Energy Storage
System to Brussels and Oslo during 1019t June, 2022 for Chairpersons of State Electricity

Regulatory Commissions.

1.2 This study tour was organized by United States Energy Association (USEA) as a part
of USAID’s bilateral program with the Government of India, SAREP in partnership with
USAID/Washington’s Energy Utility Partnership Program (EUPP).

2. Objective:
The objective of the study tour was

e to provide Indian regulators insights on the regulatory environment, strategies, and
uses of financial derivatives in energy markets.

e to gain knowledge of battery energy storage system (BESS) for grid applications,
specifically through policy frameworks from international best practices intended to
enable R&D and utilization, current economic viability of battery technology, uses

and benefits of BESS for renewable energy integration and efficient grid operation.

3. Participants:

The following Chairpersons of SERCs/JERCs participated in the study:

(1) Mr. Muthuswamy Chandrasekhar, Chairman, Tamil Nadu Electricity Regulatory
Commission
(2) Justice Chintala Venkata Nagarjuna Reddy, Chairman, Andhra Pradesh Electricity
Regulatory Commission
(3) Mr. Kumar Sanjay Krishna, Chairman, Assam Electricity Regulatory Commission
(4) Mr. Viswajeet Khanna, Chairman, Punjab State Electricity Regulatory Commission.
(5) Mr. Shishir Sinha, Chairman, Bihar Electricity Regulatory Commission.
(6) Dr. Badri Narayan Sharma, Chairman, Rajasthan Electricity Regulatory
Commission
(7) Justice Shabihul Hasnain, Chairman, Delhi Electricity Regulatory Commission
(8) Mr. Anil Gopishanker Mukim, Chairman, Gujrat Electricity Regulatory
Commission
(9) Er. Khose Sale, Chairman, Nagaland Electricity Regulatory Commission.



(10) Mr. Kharag Bahadur Kunwar, Chairman, Sikkim State Electricity Regulatory
Commission

1) Mr. Dinesh Prasad Gairola, In-charge Chairperson , Uttarakhand Electricity
Regulatory Commission.

4. Schedule:

The study tour was conducted between 1019 June, 2022 in Brussels and Oslo. The details
are as under :

4.1 BRUSSELS

13t June 2022, Monday

A site visit was conducted to Mobility, Logistics and Automotive Technology (MOBI)
Battery Innovation Centre. The APX Group narrated about Power Exchange and its
various products which included:

* Introduction to power market at national level

* Access and various power market regulation including role of regulatory

agencies in structuring and monitoring power exchanges

* Spot market

* Other products in electricity market

* Electricity market operations, managing energy markets and power trading

strategies and pricing mechanisms

* Basic concept of clearing corporation

14th June 2022, Tuesday:

The Delegation was given a presentation by Council of European Energy Regulators
(CEER) on the following :

* European market infrastructure regulation (EMIR)

* Over-the-counter derivatives

* Central clearing counterparties (CCPs)

» Market transparency

* Risk mitigation techniques.

Thereafter, European Power Exchange (EPEX) made a presentation on
* Power trading on spot and derivatives markets and the regulatory framework.

4.2 OSLO

15th June, 2022, Wednesday

Norwegian Water Resources and Energy Directorate gave a presentation on
* Regulation of Norwegian power market
* Governance of BESS in Norway
By Ove Flataker



Meeting with FREYR Battery
Speaker: Zukui Hu
* Overview of FREYR Battery & showcase of ESS products
* Latest advances in energy storage system manufacturing and technology
* Sustainability
o Alignment with UN SDGs
o Sustainable technology
o Supply chain and logistics
o Clean energy supply
o Social responsibility



16th June, 2022, Thursday

A visit to the Nord Pool with a presentation as below —
The Nord Pool Power Market Model
Speaker: HaakonReiersenLeknes — Nord Pool Academy
* The basics about the energy markets and its importance
* Development of the world’s first international energy market

European Day-Ahead Markets — SDAC part 1
Speakers: Hilde Rosenblad and IsidoraMicic — Nord Pool
* The integration of Europe’s power markets with one algorithm, Euphemia
* Detailing European day-ahead markets: PCR, MRC, SDAC (Elspot), system
price, bidding areas, price areas, transmission allocation, transparency, market
data, simple and advanced models and much more.

Flexibility Markets
Speaker: Robert Gehrcke — Nord Pool Consulting
» A EU Horizon 2020 project to ensure reliable grid operation with increased
variable renewable energy (VRE) by developing advanced mathematical
models and algorithms

17th June, 2022, Friday

A visit to the Nord Pool wherein the following was covered
¢ Financial and regulatory aspects of the power market

Speaker: HaakonReiersenLeknes — Nord Pool Academy

e Market Surveillance at Nord Pool
Speaker: Jon RokneBolkesjo — Nord Pool

e Introduction to REMIT, the role of Market Surveillance, national regulators
and ACER and inside information versus transparency information.
Introduction to Urgent Market Messages (UMM) system

e Green Finance: Voluntary and Mandatory Markets
Speaker: Trine Braathen — World Kinect Energy Services

= Covering the major green markets and products, ranging from the world’s
largest carbon market (EU ETS), guarantees of origin (GO) and carbon
offsets to feed in tariffs and the Elcert-market (Sweden-Norway)

e Site Visit to the Battery Storage Facility or Wind Farm (TBC)



5. Learnings from the presentations

The study tour has brought significant learnings for the participants. The deliberations with
the experts from two largest power exchanges i.e. EPEX Spot and Nordpool along with
physical visit to some of the facilities including battery manufacturer and wind farm has not
only helped the participants develop a deeper understanding of the working of physical and

financial markets in European context but also provided insights into some of key issues

currently being faced in the Indian power sector viz. role of electricity derivatives, RE

integration, grid stability, carbon market, battery technology etc

Some of the specific learnings from the study tour are summarized below:

1.

Evolution of Power Market in Europe and various policy & regulatory reforms
undertaken by the EU nations at various stages of development

Different Products in electricity physical and financial market and how these are
utilized by the market participants to meet their requirements and hedge their
risks due to uncertainty in the market

Functioning of the electricity spot and derivatives market viz. bidding, market
integration, pricing methodologies, transmission corridor allocation, clearing &
settlement of transactions etc.

Regulatory framework and institutional mechanism followed for bringing
efficiency and transparency in the market. As a part of this different regulations
and market monitoring mechanism and risk mitigation measures were discussed
Measures undertaken for reliable grid operations with increasing RE penetration.
As a part of this the different balancing mechanism followed by the TSOs were
discussed very pertinent to the Indian context as market based ancillary services
is being considered in the country

Advancements in the Battery Energy Storage Systems and its implications on RE
integration and operation of electricity market. Visit to FREYR battery provided
insights into the development taking place in battery technology and how this can
be useful for RE integration.

Major green markets and products ranging from the world’s largest EU Emission
Trading System (ETS), guarantees of origin and carbon offsets to feed in Tariff
and Elcert market in Sweden & Norway.

Copies of presentations made during the visit are enclosed as Annexure I.

6. Feedback of Participants:

Important feedback given by the participants at theend of the study tour are given below:



0 In general the program is useful. Gave an insight into power markets, financial derivative,
trading platforms operating in developing countries and power systems of Nordpoolcountries

0 Such study tour will be more effective and beneficial if site visits are included along with

the classes
[0 Meeting may break into site visits preferably RE Plants, Hydro, Solar and wind.

0 A field visit to hydro power project would be useful to understand issues involved. A visit
to Electrolyzer manufacturing plant may be included in future study tours.

[0 Nordpool and NVE visits are educative and informative.

00 The program was well coordinated and useful one

Individual feedback of the participants areattached with this report, as Annexure I1.

seskoskok



Nord Pool Academy

We provide high quality certified competence
building to a global audience

« Standardised Certified Courses with online material
and interactive streamed presentations by leading
experts:

« The Physical and Financial Power Markets Course
» Nord Pool Certified Compliance Course (REMIT)

* Nord Pool Certified Day-Ahead Trader Course

» Nord Pool Certified Intraday Trader Course

» Digital Diploma for all who pass course test

» Tailor made study tours with presentations, online
course material and relevant site visits across Europe
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Rajesh Kumar
Text Box
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Who are you, the participants
15. and 16. June 20227

Students (PhD, MSc, postdoc)
Journalist and information providers
Energy Regulatory Authorities
Transmission System Operators
CEO and president

Head/Manager of:
Energy trading
Business development
Compliance
Risk
Transactions
Investments

Software engineers; QA engineer; software developer

Sales and marketing
Business controller; accountant

Senior commercial advisor

Production planners, analyst and senior power trader

Parliamentarians, their advisers and lobbyist

NORD
POOL

From >20 countries and 4 continents
70 % Engineers

20 % Economist

10 % humanities and autodidact

30 % Female (P & F : 35 %!)

> 80 % are interested in attending a Post
Pandemic Power Party with networking
opportunities, site visits and TED-style
presentations



Online material and test of knowledge

Course completion

Passed
I 31%
0%
Course completion
Passed
= 145
Failed
0%
In pragress
[ —r—————— | 86%
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Powe
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e « Need some NETWORKING

« Visit a Power Plant, CCS Waste-to-energy
plant, Hydrogen company, battery company

- TED style energy presentations

« EV and electrical boats or other aspects of
electrification, flexibility markets.

 Visit a power plant
* Meet people in renewable energy industry »

«Post Pandemic Power Party»

vZ
o0
o=x

ro



Cocktail for clean energy
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https://www.nationalgeographic.com/environment/2019/09/how-much-is-a-whale-worth/
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https://www.iea.org/statistics/
https://www.nasa.gov/mission_pages/NPP/news/earth-at-night.html

QOur World

Eleclricily access, 1990 Eor
Share of the population with access to electricity. The definition used in international statistics adopts a very low
cutoff for what it means to 'have access to electricity. It is defined as having an electricity source that can provide very

basic lighting, and charge a phone or power a radio for 4 hours per day.
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Source: World Bank OurWorldInData.org/energy » CC BY


https://ourworldindata.org/energy-access

Eleclricily access, 2000

Share of the population with access to electricity. The definition used in international statistics adopts a very low
cutoff for what it means to "have access to electricity. It is defined as having an electricity source that can provide very

basic lighting, and charge a phone or power a radio for 4 hours per day.
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https://ourworldindata.org/energy-access

Eleclricily access, 2019

Share of the population with access to electricity. The definition used in international statistics adopts a very low
cutoff for what it means to ‘have access to electricity. It is defined as having an electricity source that can provide very

basic lighting, and charge a phone or power a radio for 4 hours per day.
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https://www.ipcc.ch/
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://unfccc.int/process/bodies/supreme-bodies/conference-of-the-parties-cop

Consumption of energy by source past 200 years
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https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.energy.gov/articles/war-currents-ac-vs-dc-power
https://content.time.com/time/subscriber/article/0,33009,990614,00.html

Cheapest source first: Marginal Cost and the Merit Order
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https://www.electricitymap.org/

Marginal cost and the power market
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Definition of marginal cost in English:

marginal cost ]

NOUN

Economics
The cost added by producing one adgftional unit of a product
or service,
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https://en.oxforddictionaries.com/definition/marginal_cost
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Day Ahead price formation Iin practice

Factors affecting the supply for
electricity:

Variable costs of production

Plant startup and shutdown costs
EU ETS (Carbon tax)

Climate crises

Hydrological situation

Wind/sun situation

New renewable energy: Disruption
Politics & Regulation

Guarantee of origin (GO)

Feed in tariffs/El-certificate market

TRANSMISSION CAPACITY

Available Transmission Capacity (ATC):

« Existing interconnectors

* Unavailability of interconnectors (faults, etc.)

+ Euphemia/ implicit and explicit capacity/ Flow
based market coupling

Factors affecting the demand for
electricity:

» Mostly inelastic demand
» Retail volumes and delivery obligations
« Demand response
* Industrial
- Fixed costs
- Variable costs
- Startup and shutdown costs
- EUETS
- Guarantee of origin (GO)



https://www.nordpoolgroup.com/Market-data1/Power-system-data/Production1/Production1/ALL1/Hourly4/?view=chart
https://www.nordpoolgroup.com/Market-data1/Power-system-data/Consumption1/Consumption/ALL/Hourly4/?view=chart
https://www.nordpoolgroup.com/Market-data1/Dayahead/Capacities1/Capacities/KEY/Norway/?view=chart
http://statnett.no/en/Market-and-operations/Data-from-the-power-system/Nordic-power-flow/
http://statnett.no/en/Market-and-operations/Data-from-the-power-system/Nordic-power-balance/
https://www.statnett.no/en/for-stakeholders-in-the-power-industry/data-from-the-power-system/
http://statnett.no/Kraftsystemet/Data-fra-kraftsystemet/Produksjon-og-forbruk/
https://www.nordpoolgroup.com/trading/Day-ahead-trading/

The 3 universal costs to have electricity delivered:
Grid, taxes and power price
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https://energifaktanorge.no/en/norsk-energiforsyning/kraftmarkedet/
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North-western
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coupled through
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ternational UK and Estonia the Price Coupling
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i Nord Pool project
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The first 20 years of Nordic power-market integration

'000 2013
he Nordic market Baltic
= ) i ecomes fully integrated completed —

= a = K . T . . .
= A s Denmark joins Lithuania and
: - Ll Latvia join
Nord Pool

2015
Nord Pool
appointed
NEMO

in 15
countries

2016

Together with IBEX Nord
Pool opens the Bulgarian
power market - and with
Cropex the Croatian
power market

From national via Nordic to European power markets

2020

Euronext acquires

2018 Nord Pool

European

intraday Nord Pool opens
market intraday marketin
go-live Poland

2021

Nord Pool operate
North Sea Link
(1400 MW) world’s
longest subsea
cable in operation

2019

Nord Pool opens
day-ahead markets
in Germany,
Luxembourg,
France, Austria,
Belgium and The
Netherlands




The Agenda: The power markets

and their impact on the wider world

and how they are regulated

Financial markets Day-ahead Intraday Reserve markets
@Z) 10 years 24 hours Intraday Intra-hour
Nord Pool Nord Pool ] d TSO .
Physical
delivery
Lz] 820 TWh 963 TWh 25 TWh 4 TWh
: g | System price Area price Continuous price Regulated price
Financial & physical : : : : . :
Physical deliver Physical deliver Physical deliver
j settlement y y y y y y
The financial power market Day-ahead is the main market, with intraday providing flexibility should Intra-hour power flow is
consists of derivatives used for variations in supply or demand occur, giving producers and consumers a directly managed by the
e.g. hedging and speculation. marketplace to “trade themselves into balance”. national TSOs in order to
provide power balancing in
A significantly larger market than Increasing presence of speculative traders. real-time to ensure the right
the physical, with annual trading frequency of the grid and
representing multiple times yearly Imbalance at the time of intraday gate closure (1h before delivery in the security of supply.
production. Nordics) will result in penalties by the system balance responsible, the TSOs.

Volumes: (1) Financial markets: 2021 Aggregated of all Nordic derivatives traded on Nasdagq Commaodities. (2) Nord Pool: 2021 figures.




Nordic Day-ahead (spot) prices relative to inflow
1976 - 2004
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System and area prices Day-Ahead (spot) 2003 - 2018
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https://en.wikipedia.org/wiki/European_Union_Emission_Trading_Scheme
https://www.electricitymap.org/?page=country&solar=false&remote=true&wind=true&countryCode=DK-DK1
https://open.spotify.com/episode/2ZJvEliV97Jae2exhoHyTL
https://www.statnett.no/en/for-stakeholders-in-the-power-industry/data-from-the-power-system/#import-and-export
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https://www.nordpoolgroup.com/
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Climate reports since 1988
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https://www.ipcc.ch/report/ar6/wg1/#InteractiveAtlas

Timetravel 95 years. Front page of Time Weekly Magazine

Endangered Earth
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“One Side, Bud — We're Citizens of Europe Now™
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Trade = peace
The European Coal and Steel Community (ECSC)
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VOLODYMYR ZELENSKY AND THE HEROES OF UKRAINE
BY SIMON SHUSTER

“Life will win over death, and
light will win over darkness”




Billions of dollars ($)
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https://www.transportenvironment.org/discover/how-europes-oil-addiction-funds-russian-military/
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Fit for fiftyfive fast forward

Russian oil: EU agrees compromise
deal on banning imports

1 dayaga | @ Comments

n Russia-Ukrain= war

REPowerEU - A plan to
rapidly reduce
dependence on Russian
fossil fuels

and fast forward the
green transition

#REPowerEU
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https://www.bbc.com/news/world-europe-61638860

Energy price crisis

Will reduce changes of an actual energy crises

\

Energy crisis  + AddtomyFT

IEA chief accuses Russia of worsening Europe’s

gas Crisis

Fatih Birol says low supplies coincide with ‘heightened geopolitical tensions over Ukraine’

Fatin Birol, head of the International Energy Agency, has clamed that Russia s holding back at least a third of the gas 1t could

-t

feasibly send to Europe © Simon Dawson/Bloomberg
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Figure 2: Countries and their exposure to high electricity prices in September 2021
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https://www.acer.europa.eu/events-and-engagement/news/acer-submits-european-commission-its-preliminary-assessment-europes-high
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https://www.acer.europa.eu/events-and-engagement/news/acer-submits-european-commission-its-preliminary-assessment-europes-high

ACER’s Final Assessment
of the
EU Wholesale Electricity

Market Design

Click, read and learn!

https://www.acer.europa.eu/events-and-engagement/news/press-relea
eu-wholesale



https://extranet.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER's%20Final%20Assessment%20of%20the%20EU%20Wholesale%20Electricity%20Market%20Design.pdf

A new and better deal

K BETTER

Green Deal is
Europe’s Man on
the Moon Moment




Clinton’s economy advisor: «It’s the economy, stupid»

s 3 M e Al Global energy sector jnbs in the net zero
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https://www.bls.gov/ooh/fastest-growing.htm
IEA,%20Global%20energy%20sector%20jobs%20in%20the%20net%20zero%20pathway,%202019-2030,%20IEA,%20Paris%20https:/www.iea.org/data-and-statistics/charts/global-energy-sector-jobs-in-the-net-zero-pathway-2019-2030

“Capitalists are going

FINANCING A SUSTAINABLE

gl'een, greed is good!” EUROPEAN ECONOMY
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«Old» news getting louder

Norway's sovereign fund to drop oil and

- ALJAZEERA News v AJimpact AJGo Documentares~ Shows~ Invest

EIB to cease funding fossil fuel
projects by 2021
Lhe Iponean Inyestpent Bank's peas policy effectively

gas Iinvestment Hedge fands

@ 12 mnutas 20

Rupert Neate
Wealth
correspondent

¥ @RupertNoate

Mon 17 Jan 2022 13,58

Norway's $1 trillion sovereign
gas holdings.

NORD
POOL

lanis.

Extinction Rebellion donor leads
world'’s top-performing hedge fund

Chris Hohn's TCI fund, known as one of the most aggressive
activist investors, made a 23% gain in 2021

Norway's Equinor 1o reduce
carbon emissions to near Zero

tz"YZ%B?Fl’ght@Nord Pool AS”
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https://www.bbc.com/news/business-47494239
https://www.aljazeera.com/ajimpact/eib-cease-funding-fossil-fuel-projects-2021-191114200827253.html
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See you in court!”

imteraational | Geing to court for the climate

Lawsuits aimed at greenhouse-ga:
e ek i e e emissions are a growing trend

The Amaricas § Fighttho pawsr company And better science could make them more precise

A Peruvian farmer takes on
Germany’s largest electricity firm

I'be ourcome of the ciimate lawsult will have Wobal lmpiications
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Apr2ard 2022 « Share BC

RnAns 2031 | HUASAT «, Share o Gne

N AUGUST 2018 ClientEarth, an environmental arganisation based in Lond:
I paid €zo (§23) for ten shares in Enea, a power company based in Poland, 11
transaction bought the lawyers at Client ExGépyrightoNoriPoslAgToleka £, a o1
gigawatt coal-fired power station Enea was about to build 120km nosth of
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“When we run out of oil and gas, then what?”

Hywind Tampen -
offshore wind farm in the North Sea
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https://www.equinor.com/en/what-we-do/norwegian-continental-shelf-platforms/troll.html
https://www.youtube.com/watch?v=HtkRx-JkV7I
https://www.equinor.com/en/news/15mar2018-statoil.html
https://www.equinor.com/en/what-we-do/hywind-where-the-wind-takes-us.html

Yerm Price Forecast tof Elecrric Power In the Nordic Countries 2021 2050 \I O l u e

Long

umption: +100 TWh to 2030

zzié\‘a\\“\ \

n'!

”"‘l\m 114 eyt

Datacenters: +21 TWh/y
Transportation: +19 TWh/y
Offshore oil & gas: +10 TWh/y
Battery production: +13 TWh/y
Heat pumps: +7 TWh/y

production of hydrogen: +32 TWh/y
Pulp & paper industry: -3 TWh/y
Other changes: +3 TWh/y

Total growth: 100 TWh/y



The Technology Quarterly  Conquering carbon dioxide

- NEXT
[0 ) 8 What would it take to decarbonise the global economy? .
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Dirty business

Global energy-related CO, emissions, by sector, 2014, tonnes bn
Total: 36.2bn
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In order to limit global warming to less than 2°C, total
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https://www.economist.com/technology-quarterly/2018/11/29/what-would-it-take-to-decarbonise-the-global-economy

The

Technology Quarterly ~ Conquering carbon dioxide
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Global energy-related CO, emissions, by sector, 2014, tonnes bn
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https://www.economist.com/technology-quarterly/2018/11/29/what-would-it-take-to-decarbonise-the-global-economy

The

Technology Quarterly ~ Conquering carbon dioxide
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https://www.economist.com/technology-quarterly/2018/11/29/what-would-it-take-to-decarbonise-the-global-economy

The Technology Quarterly ~ Conquering carbon dioxide
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https://www.economist.com/technology-quarterly/2018/11/29/what-would-it-take-to-decarbonise-the-global-economy

Carbon being shipped and burned simultaneously
Global shipping has a big fossil fuels problem

Before autonomous ships
start operating, the technology
needs to be proven and
appropriate institutional and
reguiatory safeguards and
frameworks should be 40% of all products
developed

ele]

100% of
international
shipping relies

transported by global
shipping are Fossil

Fuels themselves: on fossil-fuel
+ Coal powered ships
«  Qil
+ Gas (LNG)
What is shipped How it is shipped

Source: UNCTAD (2019), Degnarain (2020)

Shipping has a double-whammy fossil fuels problem.


https://unctad.org/es/node/27446

Production shut-ins during ; r Fire at Novy Urengoy
: Snehvit LNG plant idle : :
February 2021 deep freeze in : : processing plant in
Tokan [ since October 2020 fire ] August 2021
O =
[eiseen Y —— pocessng pom
Continental Shelf
] f ) A) P October 2021
A Some of the reasons for the [ ol
after Hurricane Ida 0 Natural gas crisis 2021 (|EA) September 2021
I (3
O and we have seen it before... O—
' Feedgas issues at | i ;
Atlantic LNG | 70’ c 1ci Ichthys maintenance
JR ZEEEEeme ) m S LTISIS in May/June 2021
e  Two crisis during 1970’s. O-
a
[Ma;gjeptemc:)l;r 8821 » 1973 Qil Crisis- Yom-Kippur War.
» 1979 Energy Crisis- [ranian Revolution. E )
Gorgon LNG plant
repairs
O Fire () Maintenance
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https://en.wikipedia.org/wiki/1973_oil_crisis
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Charts, maps and infographics
Graphic detail

Daily chart
h l d . Extreme weather: Le deluge
iN eat cI-1¢C ate dlsaSterS are The number of natural disasters worldwide has more than guadrupled since 1970 to
. s around 400 a year. There are six times more hydrological events, such as those in Texas
lncreaSIHg or South Asia, now than in 1980. Yet fewer people are dying, thanks to improved building
strength, flood-prevention schemes and other measures. To reduce deaths still further,
But the number of deaths caused by them is falling urban planners may have to plan for more such extreme events, writes our data team
I Disaster zones I A rising tide
Total number of natural disasters® reported per country, 1995-2015 i No data Natural disasters by cause
[0 1-25
I8 25-69 B Meteorological: Storms 700
- .
,ﬂ W 70163 B Hydrological: Aoeds, landslides and avatanches _I ol
' b | W 164472 @9 Climatological: Extreme temperatures, droughts, forest fires [ 500
v 7 500
gi2z temiee zBEGRED 400
g : 300
200
100
0
Source: UNISOR *Hydrologioal, climatologicaland meteorological 1080 82 84 86 88 090 92 94 96 98 2000 02 04 06 08 10 12 14 16

Source; Munich Re
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https://www.economist.com/graphic-detail/2017/08/29/weather-related-disasters-are-increasing
https://www.theguardian.com/world/extreme-weather

U.S. 2020 Billion-Dollar Weather and Climate Disasters
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Thiz mag dencles the approximars locahion for eash of the 22 separate billlon-dollar weather and climarte oisasters that impacted the United Stades during 2020,


https://www.ncdc.noaa.gov/billions/

Ida (2021) and Harvey
(2017)

LAY

A Nwse
#Harvey in perspective. So much rain has
fallen, we've had to update the color charts
on our graphics in order to effectively map it
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https://twitter.com/Thom_astro/status/1431895066608611328/photo/1

Once In a century storm

twice In a decade Texas 2011 & 2021

Hour-by-Hour Texas Powear Generation by Type
Operators removed 10 gigawatts\of demand, [ SIS

W Natural Gas W Coal Nuclear Wind \m Solar B | S

Power-rationing status
AW Sep 27th 2021
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Source: U.S, Energy Information Agency

Bloomberg

NORD
POOL ~



https://eu.usatoday.com/story/news/nation/2021/02/18/state-energy-winter-protections-lacking-reports-have-suggested/4490501001/
https://www.bloomberg.com/news/features/2021-02-25/texas-blackouts-what-went-wrong-with-ercot-and-state-power-grids

Consumers and children

PLANET OF THE YEAR

CONATES EVERVTHIVG

WILE, | Mvmum

'WMw

GRETA
THUNBERG

THE POWER
OF YOUTH

Endangered Earth
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https://youtu.be/lsuKdXL8D_c
https://www.voanews.com/a/usa_trump-lambasts-greta-thunberg-time-magazines-person-year/6180979.html
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SCEnario om var tids sterste
utfordring

In a husiness-as-usnal scenarkn,
rescarchers estimane ghobal fossil fucl
assels would be valued al over S350 by
2036, Most would be tedd by the US. Russia
and Dpec natioas,
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Shrinking to $14tn with net zero
coming into effect

The value of fossil fuel assetsis projected
to fall as a result of net zero policies, which
will diminish demand for oil and gas.

i
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https://www.theguardian.com/environment/ng-interactive/2021/nov/04/fossil-fuel-assets-worthless-2036-net-zero-transition

Computer and Computer content
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The Physical and Financial Power Market Course
15. & 16. June 2022,

streamed live from Oslo, Norway

Haakon Reiersen Leknes
Director Nord Pool Academy

Haakon.Leknes@nordpoolgroup.com
+47 932 68 092
linkedin.com/in/haakonleknes
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http://www.linkedin.com/in/haakonleknes

The Role of the TSO

Statnett National Control Center

Hans Bghle Aarhus




Apen informasjon / Public information

Main topics

* The power system as a technical system

*  The laws of physics in conjunction with the market

* Statnett’s role as a TSO
* Planning phase
* Operational phase

* Operational safety
* N-1 criteria

REAE | AANE
EnEE | anae
REER N nans
- LLER) Ll
- Lkl LRLL
B nann B nann

LRl LLED
gl 1] EUlD

:::::° The Future is Electric

::::: * Increased electricity demand in a low-carbon economy
anman —Maselic Balancing Model
annan

= ,,‘

Statnett Det gronne taktskiftet



Apen informasjon / Public information

Statnett in brief

/
0’0

L (4

D)

The Norwegian TSO (Transmission System Operator)

* Responsible for a sustainable long term energy
balance

e  Maintain the instantaneous balance between
generation and demand (power)

* Regulated by the
Statnett owns and operates:
* Approx. 10.000 km power lines (92 % of main grid)

* C(Cablesto Denmark and Netherlands, Germant and
UK (50%)

e 140 transformer stations
Part owner in Nordpool AS

Operates and develops the Nordic power system in
cooperation with the other Nordic TSOs.

Regulated by the Norwegian Energy Regulatory
Authority




Apen informasjon / Public information

The TSO challenge:
The meeting point between markets and the laws of
physics

Power on a large scale can not be stored, but must be produced
at the same time as it is consumed.

In a competitive market, the TSO makes sure that the system
remain within the framework of the laws of physics, so that
power reaches (technically) safely out to the consumers.

The construction and operation of the physical power system is
based on socio-economic criteria.

T ERE [kl
- LU LELD
O suns BN nnan
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Statnett Det gronne taktskiftet



1 Bp€)énfr)R2ign / Public information

The National Control Centre of Statnett

** Maintain the balance between generation
and demand of power by

. defining Elspot-areas in Norway

. defining the physical frames/limitations
to the spot-market

. applying the balancing market (BM)

. exchanging power with other countries
and make consumption forecasts

o

L)

** To have operational contact with other TSOs







6/\165ﬁ2@2§3n / Public information

Power Plant Location

¥'e
Flexible hydro L Hydro
A
2 Nuclear
* Easy regulation (production tuning) M%l
* Quick response to price changes * Other thermal
* Dependent on precipitation ﬁ Wwind power

x .f!?'-“i"'l \

Inflexible thermal / wind
production

Costly and slow regulation
Slow response to price changes
Wind power unpredictable



Apen informasjon / Public information

Market coupling between 12 individual
bidding areas for physical power

4 TSOs in the interconnected
Nordic power system

Finland

TSO: Fingrid

Norway

TSO: Statnett

Denmark
TSO: Svenska Kraftnat

TSO: Energinet.dk
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Apen informasjon / Public information

The market/system balancing

Producers Bilateral-trade Producers
Consumption Consumption

PEX trade

Financial Imbalance

market BPOT XBID BalanS settlement

market

3years-13 h

-12h 33-1h  iOperatierral hourAfter

operation




Apen informasjon / Public information

Balancing the system (pre operational day)

TSOs provide estimates of capacity next
week

Capacity markets for tertiary reserves
(RKOM)

07:30: Secondary reserves procured for next day

09:30: TSOs determine trading capacity for the next day
12:00: The players send Elspot bids to NordPool

12:45: NordPool discloses prices and flows between areas
15:00: XBID opens

16:30: Production plans submitted Statnett

18:00: Statnett purchases necessary primary reserves

21:00: Bids in balancing market sent Statnett

Changes in production schedules are allowed until 45 minutes
before operational hour



Apen informasjon / Public information

Real time balancing




Apen informasjon / Public information

Example — Demand Surge

https://youtu.be/sIDAvewWfrA

Fremtiden er elektrisk


https://youtu.be/slDAvewWfrA




Apen informasjon / Public information

Balancing the system

Elspot ensures hourly balance in the planning phase, but while generation
changes on the hour, the consumption is never constant.

MWh/h

20 500
20 000
19 500
19 000
18 500
18 000
17 500
17 000
16 500
16 000
15 500

Demand (prognosis)+ export / import (Elspot)

Planned Production (Elspot level)

Use of Regulating Power Market
\j (Real-Time Balancing Market)

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
Time



lS'ﬁ%'gr%r%formasjon / Public information

Cause of imbalance in real time

Wrong prognosis Loss of: Loss of an electrical
-consumption component
-production
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Apen informasjon / Public information

Cause of imbalance in real time

2013-03-15 04300
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Apen informasjon / Public information

How to ensure instantaneous balance?

* Consumption = Production - 50.0 Hz

* National Control Centre will keep the frequency
between 49.9 and 50.1 Hz

* Participants in the physical electricity market are
responsible for their own power balance.

* In Norway we have 130 participants in this market.
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Apen informasjon / Public information

Congestion and bottleneck management
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Tertiary reserves
(mFRR)

Control

Product

Acquisition

Payment

Primary reserve
FCR-N/D

Automatic

Frequency
activated reserve

Market +
Base delivery

Market price/
Compensation

Secondary
reserve
aFRR

Automatic

Frequency
activated reserve

Market based

Market price

Tertiary reserve
mFRR/RR

Regulating Power

Activation Market,
Capacity Market,

Bilateral agreements

Market price




Apen informasjon / Public information

The Nordic Balancing Market Bids, i.e. price/volume pairs for

change of production and/or
consumption (up or down)

The TSOs use the BM to take
care of the imbalances in the
operational phase

balancing production and demand (frequency)

bottleneck control (local & Nordic)
system fault handling

DR

JLLL Setti.n.g a prige for the
participants' imbalances

Lo

Statnett Det gronne taktskiftet



Apen informasjon / Public information

Nordic Balancing Market
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Apen informasjon / Public information

Statnett operates as a regulating agent

* Regulating up:

* Statnett buys power on behalf of those who produce less and consume
more than plan

* Regulating down:

* Statnett sells electricity on behalf of those who produce more or consume
less than plan

REAE | aanm B
EnEE | anae
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* Balance responsible participants' imbalances
1121y are measured, and they are made financially
11177 responsible for the imbalance

= ,,‘

Statnett Det gronne taktskiftet



Apen informasjon / Public information

Interconnectors
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Apen informasjon / Public information

Flows, arbitrage and regulation
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Apen informasjon / Public information

Operational safety N-1

* N-1 criteria of line failures:
The failure of one component will not cause unacceptable problems

Statnett TR ¥ it ":;3‘ *  jrgnne taktskiftet




Apen informasjon / Public information

Operational safety / N-1 criteria

Producti o
roduction Max 1000 MW 300

: 200 |
Max 500 MW

Max transmission capacity from A to B is according to N-1:

Demand

“only” 500 MW
One consequence of the (N-1) reliability criterion: %

ndividual components are rarely utilized to their full individual cg

Statnett Det grgnne taktskiftet
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Apen informasjon / Public information

Nordic Balancing Model will change everything

1

Going from manual processes based on experienced operators
to data-driven automated processes is a consquence of
increased complexity and demands:

+ Drastic changes in control room routines

* More formalised knowledge and routines

Better IT-tools

Significantly improved input data

Introducing Higher time resolution

* Reduces structural imbalances, increased ramping and trade
with continental markets.

* Require changes in "all" it-systems in the sector.

Balance control in each bidding zone

« Smaller building blocks are more manageable to balance
» Clearer areas of responsibility for wach TSO

* Good foundation for fair settlements

Statnett Det grgnne taktskiftet




Apen informasjon / Public information

Shorter settlement period

Why 15min ISP

* Market mode! adapis to the changing power systam g e Y S A
v Green transifion — increasing amount af
&
intermitient energy .
= Incentivising maintaining the balance in more
regl tirme for more cosl-efficent power syslem
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: * |ncreased possibiliies for ancillary services e e D e
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anen O mnma Electricity market harmonization in Europe _ 1 -
LLlLE LLL]) * European legislabon (EBGL, electncity balancing ; A
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Apen informasjon / Public information

MNO NS OO T O

Flex from EVs can be simple or advanced

s N Technically feasible — but uncertainty related to business
,g? T Q models and market entries in different operating regions
8 ~—
&-.‘ {Hﬁ Delay (or start) Vehicle to grid
£3 charging for flexibility (V2G)
services

Optimize charging
for lower electricity
prices

Several R&D and commercial pilots
ongoing in Nordics (and Europe).

Already happening

Statnett Det grgnne taktskiftet




Apen informasjon / Public information

Automatic activation of 1 MW equaling 160 cars

WFER Brbivatin - Aggregated Paser

Ramp up can be

controlled — issue for
55 seconds response time ; A
. P 1040 kW delivered from further discussion!
from signal to full -

a \ a |
of EI——— 160 cars during 36
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29th of May
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Apen informasjon / Public information

Energibruk i Norge
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The future is electric

Fossil fuels in Norway are used mainly
for transport and industry

Conversion to electricity would increase
electricity consumption by an estimated
50TWh

Total primary energy use would
decrease by 80TWh

CO2-emissons would fall dramatically

Morske klimagassutslipp
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Apen informasjon / Public information

/
E

. IIIII
%ﬁ
o/
\

o
e
LN i

Questions?
- DSO - TSO

W
N

(A
T —

3
Y
)

XX

TREEY i
. '"_ . e
1 -|_ .-'
LA Jr
) A 4

Producers

E" g

E’*

%
v-rﬁ -
WK

)

e T Vb el B

Please feel free to contact me:
hansa@statnett.no
Tel. +47 92440133

More information regarding Statnett's role as a TSO can be
found at

Statnett
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Agenda

Market for electricity —the power market
model

The Day-ahead market




Town Square — Bazaar — Market Place
A place where buyers and sellers meet

......

.......

Many buyers and sellers
» Gather liquidity — easy access
 Information — comparing quality and price

« Competition

« Transparent price formation

« Satisfaction
e Trust



What is a Power exchange?
Market place for electricity!

Electricity — a commodity bought and sold
* Wholesale market

» Price representing the true market situation
» Supply and demand decide the price

« Physical or financial delivery

« Fundamental properties of electricity makes it
different from other commodities:

 Generated and consumed at the exact same
time

» Limitations in the transmission grid



Two roles of a power exchange

The commercial power exchange (customers) and the market coupling operator (other market participants).

Anonymised bids day-ahead and intraday

{t} Price and coupling results f}{ j \

Market participants Market coupling operator Power exchange Customers

T

J—L ™

Anonymised/aggregated bids Customer bids
and transmission capacity

Price coupling results (day-ahead)

Matched trades (intraday) Trade confirmation

Clearing and

Nominations and electricity flow
settlement

Available transmission
capacity

LULT

Customer relationship
management

Anonymised/aggregated bids
and transmission capacity

A2
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Role of Nord Pool

« To provide liquid, efficient and secure power
markets to our customers

« To provide accurate information to the whole
market, ensuring transparency

» To provide equal access to market for everyone
wanting to trade power

» To be the counteparty for all trades;
guaranteeing settlement and delivery

v2Z
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Financial market
Hedging of prices on exchange or OTC

Day Ahead market

The DAM is a daily auction that closes at
12:00 CET. System price and area prices
are calculated for delivery each hour the
following day.

Intraday market

The ID is a continuous (24/7) market and
closes shortly before each delivery hour.

Balancing markets

Intra-hour market for maintaining the
power balance

Imbalance settlement

Post-hour settlement of deliveries
between market participants

10 years

Trading of electricity —towards delivery

Day-ahead Intraday

Intrahour 1,5 months

Financial market

Reference price
(system price)

Financial settlement

Physical delivery

Time

Physical delivery

Balancing
market

Imb.
settlement.

Physical Financial
delivery settlement
TSOs

v
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https://www.youtube.com/watch?v=pyBtauCFqdQ
https://www.youtube.com/watch?v=pyBtauCFqdQ

Nord Pool's part in the wider electricity market

How the power markets fit together.

Financial markets Day-ahead Intraday Reserve markets
Q/:) 10 years 24 hours Intraday Intra-hour
Nord Pool I—I TSO :
Physical
delivery
L& 932.2 TWh 995 TWh 26 TWh
2 ﬁ | System price Area price Continuous price Regulated price
Financial & physical : : : : . :
Physical deliver Physical deliver Physical deliver
_/ settlement y y y y y y
The financial power market Day-ahead is the main market, with intraday providing flexibility should Intra-hour power flow is
consists of derivatives used for variations in supply or demand occur, giving producers and consumers a directly managed by the
e.g. hedging and speculation. marketplace to “trade themselves into balance”. national TSOs in order to
provide power balancing in
A significantly larger market than Increasing presence of speculative traders. real-time to ensure the right
the physical, with annual trading frequency of the grid and
representing multiple times yearly Imbalance at the time of intraday gate closure (1h before delivery in the security of supply.
production. Nordics) will result in penalties by the system balance responsible, the TSOs.

Volumes: (1) Financial markets: 2020 Aggregated of all Nordic derivatives traded on Nasdagq Commaodities. (2) Nord Pool: 2020 figures.




The constraints

- In trading and delivery

Time aspect: Power needs to be produced in
the same second as it it used;
* E.g. When you turn on the light, during that exact

time, the same amount of power has to be
produced in a powerplant.

» The Grid needs to be in balance — keeping a
stable frequency at 50HZ

* There are limits to how much electricity can be
transported through the electricity grid between
areas and countries,

» Market divided into geographical areas —
bidding zones

vZ
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The Transmission System Operator - TSO

Builds, owns and runs the central power grid — the electricity distribution highway — and make sure that
there is alway balance between consumption and generation — securing security of supply.

KRAFTIITUASIONEN AKKURAT NA

+ System responsibility Kraftsituasjonen Nordisk kraftbalanse Nordisk kraftflyt
« Balancing markets

* Reserves

* Imbalance settlements / :

« Physical exchange h ‘/ >

e Grid Tariffs (-6 it

« Grid developments d
— - —

https://www.statnett.no/for-aktorer-i-kraftbransjen/tall-oQ- N
data-fra-kraftsystemet/ P



https://www.statnett.no/for-aktorer-i-kraftbransjen/tall-og-data-fra-kraftsystemet/

Roles in the power market

Byers, sellers, the marketplace and the TSOs

Price calculation

; Cross zonal
Market Coupling* capacities
Nord Pool/EMCO r
Aggregated Calculated
orderbooks flows

Day-ahead, Intraday

Nomination
Trade of trade
Results Results

bought
and sold

Participants

Bids and
offers

GENERATORS
DISTRIBUTORS

GRID OWNERS
BROKERS
INDUSTRY

Optimization of
generation and
trading

Transmission System
Operators

REAL TIME OPERATION
FREQUENCY
BALANCING MARKET

Internal analysis of
available
transmission
capacity in the grid

Generation
schedules and
plans

NO
PO

*Market Coupling Day-ahead and Intraday

ORD
oL



Bidding Zone woiwn -l wn =l v -

System price:

Some countries/TSO areas are divided into two ' 3758
or more bidding zones;

« Abidding zone is a geograpical area where there is
assumend no internal congestions in the grid

« The TSOs determine the number and location of
bidding zones in each country

« Bidding zone borders reflect congestions and
limitations in transmission capacity.

* In Norway, Sweden and Denmark each country is
divided into Bidding zones.

« Transmission capacity between bidding zones and
countries are set by the TSOs and made available
to the markets. Flow calculation is done implicit in
the matching of orders.

» Power flows from zones with lower price towards
those with higher price.

NORD
POBL



https://www.nordpoolgroup.com/maps/#/nordic

Cooperating across borders - the Nordic model

Connecting the Nordic countries ensures optimal use of natural resources and more stable prices

Nordic production capabilities Connecting markets with differing production profiles
provides stability to the system

Hydrology Seasons Daily weather

Wet year: higher hydro production Hydropower highly seasonal Wind power is neither flexible

® Hydro
nor storable

Thermal Dry year: lower hydro production Wind power highly seasonal
® Wind

Nuclear

All other sources are flexible
Nuclear neutral

Fossil power neutral

dry low

reserves
N\ <>

\ wet f excess windy
reserves ’ ¢

still
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Nordisk kraftbalanse

Data table continously updated for realtime information on
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http://www.statnett.no/

Day-ahead and intraday

The day-ahead market is the main arena for physical power trading, supplemented by the intraday market.

Day-ahead market 12:00 - 13:00
Based on orders and transmission capacity, prices for the Multi Regional
A Coupling are calculated simultaneously using the common European
Auction-based algorithm. Prices are calculated for each hour of the next day.
LY] Until 10:00 \0’ Until 12:00
Power transmission capacities are Buyers plan how much | 12:00 12:45
submitted by the transmission power they will need,
system operators for each bidding and sellers how much
area in the market. they can provide. @
08:00 - 12:00 : : 14:00 - 15:00
Buyers and sellers enter their bids Auction Prices are Trades are invoiced
and offers into the trading system. closes announced
I I
o O I O O I
07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00  15:00
Intraday market |
Continuous trading j 14:00 — 15:00
Trades are invoiced

Different types of contracts open and close at various times of the
day, with gate closure times down to 5 minutes in selected

geographies.

In the intraday market trading takes place every day of the year,
around the clock — allowing for efficient balancing of the market.
24



The Nordic bidding curves - examples
Systemprice curves, 2019, October 8, H12

Price (EUR)
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Aggregated bidding curves

2022-04-26, Area: FR, Hour: 9

3000 supply
demand
2500
2000
2022-04-26, Area: FR, Hour: 17
1500
3000 supply
1000
demand
2500
500
2000
0
1500
500
bk 8k 10k 1000
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D
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Source: https://www.nordpoolgroup.com/en/market-datal?2/DataPortalDownloads/aggregated-market-data2/



https://www.nordpoolgroup.com/en/market-data12/DataPortalDownloads/aggregated-market-data2/

Day-ahead prices in France 04.04.2022

EUR/MWh

0&046-2022 03-06-2022 02-0&6-202F 01-04-2022 31-03-2022 30-03-2022
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Day-ahead prices in Netherlands 22.04.2022
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System price curves — strained market
Curves from 22 February 2010 — just for fun — H4 and H9 respectively
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! 174 0 e

181 % .
Who Is trading Day-ahead?
Ca 300 customers from 20 countries * Orders are submitted per bidding area
» Power producers * Min volume is 0,1 MW (sell or buy)
« Power consumers « Submitting of illogical orders is prevented
* Industry
NORD
POOL



Day-ahead products

Brief description...

Single hourly orders Block orders

» To buy or sell — price and volume given separately for each » Block orders — spanning over a consecutive number of
time unit (hour) hours

« Participant specify price steps and corresponding volume to « All or nothing condition

buy and or sell at each level of price : : : :
y P * Must specify three attributes; volume, price and duration

* Must include the min price -500€ and max price 4000€ - up

to 200 price steps allowed per time unit * Several product variations

» Regular block orders
Profile block orders
Curtailable block orders
Linking of block orders
Exclusive groups

YV V V V V

Flexible block orders
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Steps

Single hourly order

Holir 12 -33 2 -O5.z

Price independent Hour 11 332 -33.2

« Price and volume given separately for L R =
each hour Hour 17 33 e

Hour 1B 332 =
» Each participant selects the range of
price steps for the hourly bid individually et . :
— including min price -500€ and max price Price dependent Sell Howe 2 5.2
4000€

Price Steps  -500.00 15600 15800 16000 16200 16400 16600 NNGRO0 17000 17200 17400 3,000.00
) ) Hour 1 425 2656 2656 2656 0.0 0.0 0.0 C 0.0 C 0 0.0

e Each pair of price and volume represent Hour 2 425 0.0 0.0 0.0 0.0 0.0 0.0 0 b 0 0.0 247
. . . Hour 3 425 0.0 0.0 0.0 0.0 0.0 0.0 C oo 12 -247 -247

a point on a curve with linear Hour 4 425 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.4 -247 247

. . Hour 5 425 0.0 0.0 0.0 0.0 0.0 0.0 0.0 135 247 -247 247
interpolation between the volume and Hour § 425 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 124 247

. . Hour 7 425 0 0 0 0 12 -247 -247

price poil nts —Zj:n 425 ;:.5 ;:.5 ;:.5 ;:.5 ;:.5 ;:.5 ;:.5 ;:.5 1_: :fr s

Hour 9 425 425 425 425 425 425 425 425 425 a2 a2 707

Hour 10 425 425 425 425 425 425 425 425 425 425 425 707

Hour 11 423 a2s a2s a2s a2 a2s a2s a2s a2s 2 2 707

Hour 12 425 425 425 425 425 345 345 345 2656 2656 2656 385

Hour 13 425 345 345 2656 2656 2656 2656 2656 2656 2656 2656 -385

Hour 14 42 265 55— 265 0.0 0.0 0.0 0.0 0.0 0.0 0.0 53

Buy Hour 15 425 00 00 00 o 0 G o G G o 8.3

Hour 16 425 i [#14] [#14] 0.0 0 i 0 i i 0 6.1




Aggregation of order curves from Single Hourly orders

: . EUR/MWh

APower’s Elspot schedule 4 MW at price 101 EUR/MWh /

\ 3000
Price [EUR/MWh] | -500|50|51|1p0|101|150|151] 200|201 3000
Participant X [MW] 2l 2| 2| % 2| 2| of o o 0 200
Participant Y [MW] 4l 2| o] o\sl 5| 552l -12 150  [--m-mmemmt
APower [MW] 5| 6 6| 6 4 al 2l 2

100
SUM BUY 12{10] 8] 8 6| s af 4]\ 2 2 50
SUM SELL o| of o] o -5| -5| 5| 5| h2] -12
\ -500 -

2 4 ] 8 10 12 MW

APower’s Elspot schedule 3 MW if price is 200.5 EUR/MWh

Price 150 EUR/MWHh - turnover 5 MW

NORD
POOL



Regular block order

All or nothing volume for a set of consecutive hours

« “All or nothing” conditions for all hours within the Example
block

« Trader must define three attributes:
» Volume (max. 500 MW)
> Price (-500 < X <4000 €/MWh)
» Duration (min. 3 hours) of own choice

Volume

* One trading portfolio can contain up to 50 block
orders

» Price of an accepted block order is the area price of
the respective bidding area

» Best suited for inflexible production or consumption

v

08 18 Time
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Block order example
Start/ stop hour is defined by the participant.

Bid is not activated if the order price of a purchase block

IS higher than the average Day-ahead area price during
the specified block period.

Bid is activated if the order price of a sales block is
lower than the average Day-ahead area price during the
specidified block period.

Hours 07:00 — 10:00

Volume -50 MW

Bid price = 75 EUR/MWh

Average price (07-10) = 74 EUR/MWh

- Not activated = Rejected

Hours 16:00 — 20:00

Volume -50 MW

Bid price = 75 EUR/MWh

Average price (16-20) = 80 EUR/MWh

- Activated



Profile block order

Volume

« A profile block order is a regular block order where
user can define the volume to be different in each
period over the entire time span of the block.

» Weighted average price is used to decide if a block
order will be activated or not

Hour
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Curtailable block order and Minimum Acceptance Ratio (MAR)

From - To =i hAR Volume {-33200W) 0000 03:00 0400 05:00 06:00 0700
00:00 - OT-00 185. 0 -63.0 -63.0 -G3.0 -63.0 -G3.0 -G3.0
00:00 - 0700 185. 00 -63.0 -63.0 -53.0 -63.0 -63.0 -63.0

Curtailable block orders can be partially filled according
to a user-defined Minimum Acceptance Ratio (MAR):

Example:
» A block with minimum acceptance ratio of 1 (100%) is Block order with ‘MAR’
said to be fill-or-kill: it is either fully accepted of fully
rejected. DURATION: 00:00 — 10:00
VOLUME: -50 MW
* A Dblock with a minimum acceptance ratio of 0.5 PRICE: 200 EUR
(50%) may be curtailed down to 50% MAR(%): 80 %

* A block with a minimum acceptance ratio of 0 (0%) is
fully curtailable

In the example, the trader allows the
block order to be curtailed down to 40
MW (80%) and still be accepted. This will
apply for all hours.

Each block order has to have the same minimum
acceptance ratio for all hours (also on profile block
orders)

vZ
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Linking of block orders

Considering the dependency between orders

« Linked blocks are evaluated as a group:

» The whole group can be accepted although the first block
would create a loss, as long as the group as a whole is
profitable

» Linked blocks are always executed in the original
order: it is not possible to ‘skip’ a block

» Block orders can be linked together:
» Normal block orders
» Profile block orders
» Curtailable block orders

» Possible to link altogether 13 block orders
* One parent can have three children A_ Parent B _ Child C _ Grandchild
« Each child can have three grand-children

vZ
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Block order — exclusive group

Optimizing time of activation — only one block will be accepted

» Acluster of sell or buy orders for which only one can
be activated

» The different blocks can vary volume, price, and

period
» Acceptance rules are the same as for regular blocks ”
« If several blocks in an exclusive group are within the Block A

user-defined price limit, the block giving the highest Block B

social welfare will be accepted Block C
Block D

* One portfolio may contain a maximum three exclusive
groups and each exclusive group can contain a
maximum 15 block orders

» An exclusive group can have both profile blocks and
blocks with a defined MAR

vZ
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Flexible order

Optimizing time of activation

« Asell/buy order with a length of one or more hours
without a mandatory time restriction

» Flexible order is activated for the period it creates
highest social welfare

» Trader must define following attributes:

> Volume (max. 500 MW) T T [0 [
» Price (-500 < X <4000 €/ MWh) e T T T
» Duration (1 < X <23 hours) 20020 20

-30 -30 -30 -30

-30 -30 -30 -30

-30 -30 -30 -30

-30 -30 -30 -30
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Reasonability check

» Service provided from Nord Pool N

 Participants responsibility to submit correct bids P o o L | A C a d e l I '

» Double check of all portfolios done by market
operator to avoid manipulation of market

Certified Compliance Course

« Unintentional errors or ignorance is not considered
acceptable excuses to not follow laws and regulation
of the Internal Energy Market

. Area 1 2 3 4 5 @ ¥ 8 9 10 1" 12 13 14 15 16 17 18 15 20 21 22 23 24
BE 933 139.8 1406 136.1 1343 1778 693 20 4.5 6.8 155 186 24.0 24.2 21.7 131 3.7 3.2 15 1.2 5.8 3.9 13.0 25.0
ML 58.9 111.7 111.5 794 76.3 121.2 1253 58.0 1.0 43 7.5 6.2 .7 11.6 15.3 8.2 1.7 2.8 5.2 95 13.6 10.8 53 35
ML 5277 3679 5250 5304 5953 541.5 2759 17.3 1585.6 3066 4966 7833 7723 688.5 665.1 6458 5790 4267 651.5 7388  705.2 225 T44.3 734.0


https://www.nordpoolgroup.com/en/services/nord-pool-academy/nord-pool-certified-compliance-course/

Business Procedures at Nord Pool

« Transmission capacities are received from TSOs and
controlled by Nord Pool before publised on Nord Pool’'s
webpage.

» Market Participants study the transmission capacities and
make price prognoses.

COUPLING

* Bids are continiously received

* Nord Pool’s operators control all bids and check that bids from all
regular participants are recieved.

« 12:00 Gate closure (GTC) — no possiblity to adjust bids any longer.
» Market coupling

» UK seperately

* Price calculation starts, system price and area prices are calculated
* Results are published at 12:45

PRICE
CALCULATION
(Day-ahead)

o
<
_
o
2
O
O

« Settlement: Transfer of trade results to settlement system and
invoicing starts.
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Business Procedures at Nord Pool cont.

>_
< W
e
< <
o
Zn—

TSOs submit available transmission capacity after day-ahead
calculations to intraday.

Intraday market is open for trading.

(If no transmission capacity is given to intraday market, no
cross-border trade).

“Copyright©Nord E

Trading continues until 1 hour before delivery hour.

TSOs can continiously update the transmission capacity given
In intraday.



Agenda

Day-ahead calculation
European Integration

Looking ahead




Day-ahead calculation
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What does Nord Pool
calculate?

e System price

« Assumes infinite transmission capacity in the
grid.

» Atheoretical common price in the exchange
area.

» Used as a reference price in the financial
market.

« Area price
« Based on available transmission capacity.
» Bottlenecks in the grid give price differences.

 Power flow between all bidding areas

NORD
POOL




Area prices vs System price

» Area prices calculated for
« Each hour
« Each bidding zone

« Settlement prices for all volumes
traded in Day-ahead

« System price
» Nordic reference price

» Synthetic benchmark calculated
on

* Nordic Day-ahead orders

« Without internal capacity
limitations between Nordic
bidding zones.



Day-ahead price formation

Max EUR/MWh 4000

ﬂk

« Day-ahead prices are calculated using an
optimization algorithm called EUPHEMIA

» Optimizing social welfare Equilibrium
between supply
« Calculation methodology ensures that, based on the and demand
placed sell and buy orders, least-cost generation units Price
are activated first. area and hh)oﬂf\
R

* Producers bid at marginal cost (+opportunity cost)

» Last activated bid to ensure market equilbrium sets
the price

Marginal cost: cost of increasing
production with one unit

Demand/
consumption

Min EUR/MWh - 500
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Transmission capacities and
Implicit auction

vZ
00
(8 v

Each morning, the TSOs determine the trading capacity
between each bidding zone:

« Trading capacities for the next day are published on
Nord Pool’s website at 10:00 CET

« All trading capacity is dedicated to Nord Pool for implicit
auction.

Implicit auction, performed through the SDAC market
coupling, simultaneously determines prices, sell and purchase
volumes and flows between bidding zones.

« All trading capacity is available to all market participants
on equal terms

« There are no explicit capacity auctions on these
connections.

ro




Explicit Auction:
How the European market worked
before

» Dalily auction of transmission capacity on each cross-
border connection out of Nord Pool’s exchange area

« Each participant made price prognosis and «made up
their mind» on which way the power should flow : e aee e 1

SE4
* Possibility that participant made «wrong» prognosis so _ 70 39
that the power was flowing in the wrong direction (from
high price area to low price area)

* OR: that the participants did not want to use the
transmission capacity

* Not utilized transmission capacity = not socio-
economic optimal use of resources




ATC (Available transmission
capacity) versus FB (Flow
based)

ATC:

« Based on historical data for a reference
day, seasonal impact and a justified
secuirty margin, TSO determines a Net
Transfer Capacity (NTC) value for each
direction on each border of control area.

* NTC values is the maximum allowable
commercial exchange.
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ATC (Available transmission
capacity) versus FB (Flow
based)

ATC:

« TSOs of neighbouring countries,
coordinate bilaterally to align the NTC
values on their common borders, generally
selecting the lowest NTC.

» Available commercial capacity values per
direction on each border.
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FB (Flow based)

* Instead of supplying fixed commercial
capacities, FB methodology formulates the
constraints which reflect the physical limits

of the grid.
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FB (Flow based) Non- inuitive
flows

« Non-inuitive flow: means flow from a high
price to a low price zone

« Might occur in flow based optimization
when welfare economic cost of a non-
intuitive flow is smaller than welfare
economic benefit of relieving a congestion

vZ
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ATC (Available transmission capacity) versus FB (Flow

based)

* Flow-based market coupling leads to a more
efficient use of generation and transmission
resources.

* FB provides a better utilization of physical limits
of the grid, thus increasing the flexibility and
socio-economic benefits.

* More capacity is offered to the market under FB
market coupling, resulting in an overall welfare
gain and increased price convergence.

 However, the flow-based solution is less
transparent than the ATC mechanism.

NORD
POOL

Exchange A>C
‘ .

outcome |

FB outcon



Supply and demand curves

Supply: The producers willingness to sell power (blue)

Demand: The consumers willingness to buy power
(grey)

Demand

Supply

Price [EUR/MWAh]

Volume [MWh]




Isolated areas

No available transmission capacity between the areas

Surplus area — low price Deficit area — high price

Price [EUR/MWAh]
Price [EUR/MWNh]

100
EUR/MWh

50
EUR/MWh

I
|
|
|
|
|
I

100 MW  Volume [MWh] Volume [MWHh]
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Price [EUR/MWh]

Exchange between areas: Free transmission capacity

Export from low price surplus area towards high price deficit area

100 MW

Price [EUR/MWNh]

EUR/MWh

EUR/MWh

Common price for
the two areas '
=75 EUR/MWh

.....................................

Volume [MWh]

Volume [MWh]
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Exchange between areas: Limited transmission capacity

Export from low price surplus area towards high price deficit area

Not enough capacity to get the same price on both sides of the interconnector

Price [EUR/MWNh]

100 EUR/MWh
80 EUR/MWh

60 EUR/MWh -

50 EUR/MWh

40 MW

Price [EUR/MWHh]

100 EUR/MWh

Volume [MWh]

20 EUR/MWh

congestion ren

t

Price difference X MW =

Volume [MWh]
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Congestion income

Originates in the situation where transmission capacity
between bidding zones is not sufficient to fulfill the
demand. Power exchange receives congestion income
from the congested interconnection in following way:

Congestion income [€/h] = commercial flow on day ahead
market [MW] * area price difference [€/MWAh]

This arises from the different prices that the seller
receives and the buyer pays when electricity flows from
the higher price area to the lower price area. The seller
acting in a lower price area receives lower price for
electricity compared to the price the other party pays for
electricity in the higher price area, and the power
exchange receives surplus income, which it then pays to
the Transmission System Operators (TSOs)




Congetion rent first month with 50 % capacity!

monTEL Language: EN & Light News Marketdata

it of the Mants

+ Reduce TSOs earn EUR 56m 1

23.000.000 tons
of CO2in UK by

“bottleneck income”

 Will finance 40 %
of Norway

menda  from UK-Norway link

« Both countries
get better SOS m 01 Nov 2021 12:48 M+

« EUR 56.000.000
in bottleneck
income first
month 50 % MW



https://app.montelnews.com/News/Story.aspx?id=1269159&highlightCsv=bottleneck,income

Economic approach and objective of the algorithm

* Main Objective = Maximize social welfare,
while respecting all the given constraints

« Social welfare = consumer surplus +
supplier surplus + congestion rent

» Area between the buy and sell curves
represent the total economic surplus of
buyers and sellers for each hour. In addition,
transmission network limitations (bottlenecks)
can create bottleneck income (Congestion
rent)

* Another important goal of this market design
IS to secure the security of supply

Consumer surplus = difference
between the demand offer price and
market price

Price
EUR/MWh 4
Supply
Market |z

price Producer surplus = difference

Demand between the supply offer price
and market price
>
1 MWh Volume

MWh

Optimising the seller and buyer surplus (while taking into account potential limitations in

both orders and the transmission infrastructure) results in the maximum overall economic
welfare.
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The Euphemia algorithm

Optimization model

1. Balance between supply and demand in each area
must be achieved.

Allocatioan constraints (ATCs)
Price conditions (Special conditions for block bids).

In case of price difference between two ares, ATC
should be fully utilized

Hwn
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The Euphemia algorithm

EU Pan-European Hybrid Electricity Market
Integration Algorithm

« Algorithm currency is EURO
» Optimization time 17 min
 Price limits: min -500€ and max 3000€

* Branch and Bound technique for solving the
optimization problem.

« All bidding zones are matched at the same time

« Each bidding zone can yield different price

vZ
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: : NEM.U)
Euphemia algorithm ‘

COMMITTEE

EUPHEMIA Public Description

single Price Coupling Algorithm

https://www.nordpoolgroup.com/492dad/globalassets/do
wnload-center/single-day-ahead-coupling/euphemia-

public-description.pdf

Copyright disclaime:

All rights reserved. All materials, content ana forms containad in this documant are
the intelectus property of PCR PX< 2nd may not be copled, reprodeced, distributed
or displayed without PCR PXs" sxpress writhen permission

All NEMOs disclaim any responsibality and all babsity for Content errors, omissions,
or INFringing matenial



https://www.nordpoolgroup.com/492dad/globalassets/download-center/single-day-ahead-coupling/euphemia-public-description.pdf
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A common European market

European Commission has a stated goal of
harmonising European power markets. The aim is to
create a pan-European market with closer connection
of power markets to improve the efficient use of
energy across national borders, the European Target
Model for electricity market integration.

The concept of market coupling and cross border
trading was originally developed by Nord Pool and we
are a driver in the European market coupling
initiatives

Close cooperation between TSOs, Power Exchanges
and National Regulators across Europe

Why?

Efficient use of transmission capacity by trading
energy across borders

A coordinated market development

Level out electricity prices
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European market integration — day-ahead
SDAC - Single day-ahead coupling

The aim of SDAC is to create a single pan-European cross-zonal
day-ahead electricity market. Single day-ahead coupling is the
auction process where collected orders are matched and cross-
zonal capacity is allocated simultaneously for different bidding
zones in the day-ahead market.

How SDAC works

+ Day-ahead market coupling requires:

» processing bids, offers, network capacities and constraints from all involved
NEMOs and TSOs

* matching them by operating one single algorithm,
« validating and sending matched trades, clearing prices, and scheduled
exchanges to NEMOs and TSOs.

+ SDAC makes use of a common price coupling algorithm, called PCR EUPHEMIA, to
calculate electricity prices across Europe and to implicitly allocate auction-based cross-
border capacity.

*+ PCR EUPHEMIA matches energy demand and supply for 24 hours simultaneously.

* This process maximises social welfare and considers price limits of orders and network
constraints.



A common European market

« EU regulation CACM 24 July 2015 — the
European target model

» Guideline on Capacity Allocation and Congestion
Management

* Nemo’s and MCO function
» Single Intraday Coupling SIDC
» Single Day-ahead coupling SDAC




Key elements Iin market integration
PCR — Price Coupling of regions

SDAC members
(operational®)

 PCR is a project currently being operated o oo,
by eight Power Exchanges: EPEX SPOT, B SpCmembes o gy
GME, HEnEXx, Nord Pool, OMIE, OPCOM, s
OTE and TGE.

« Development of a single price coupling
algorithm, Euphemia. It is used to calculate
electricity prices and the overall welfare
and increases transparency of prices and
flows across Europe.

2
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Key elements Iin market integration

PCR- Price coupling of regions

SDAC members
(operational®)

 PCR is used to couple the following coalon T P
countries: Austria, Belgium, Czech B 5040 mombers (ron-
Republic, Croatia, Denmark, Estonia,

Finland, France, Germany, Hungary, Italy,
Ireland, Latvia, Lithuania, Luxembourg, the
Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain,
Sweden

« After Brexit, UK not included = '..r‘“

‘:x-. .
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Benefits of European Price Coupling

PCR- Price coupling of regions

SDAC members
(operational®)

SEM bidding zone. oparalion in
ion

The integrated European electricity market is sn;ct mmbers o
. . . . . g s operationa

beneficial due to increased liquidity,

transparency, efficiency and social welfare

Guarantees the overall welfare and  optimal
use of electricity network constrains

Implicit trading removes unnecessary risks of
trading cross-border capacity and electricity
separately

Level out electricity prices
A coordinated market development



Interconnectors




Cooperating across borders - the Nordic model

Connecting the Nordic countries ensures optimal use of natural resources and more stable prices

Nordic production capabilities Connecting markets with differing production profiles
provides stability to the system

Hydrology Seasons Daily weather

Wet year: higher hydro production Hydropower highly seasonal Wind power is neither flexible

® Hydro
nor storable

Thermal Dry year: lower hydro production Wind power highly seasonal
® Wind

Nuclear

All other sources are flexible
Nuclear neutral

Fossil power neutral

dry low

reserves
N\ <>

\ wet f excess windy
reserves ’ ¢

still
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Benefits of European Price Coupling

PCR- Price coupling of regions

L,

SDAC members
(operational®)

* SEM bicdding zone. oparalion in
imolation

The integrated European electricity market is beneficial
due to increased

SDAC members (non-
i operational)

1. liquidity
2. transparency
3. efficiency
4

social welfare

Guarantees the overall welfare and optimal use of
electricity network constrains

Implicit trading removes unnecessary risks of trading
cross-border capacity and electricity separately
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Development of the Day-ahead market

Challenges ahead — Development of the Euphemia algorithm

Future roadmap — upcoming implementations ALL
oo NEMU)
» Flow based capacity allocation
. Nordic EB COMMITTEE

* Quarterly time resolution P R EIXAA
* Move from hourly to quarterly MTUs
» Cross matching of orders with different time units

e 4 laes
- - - . \ J » '7“.‘_.
- Various TSO requirements HEnE &3 O
NORD ORTE o~
Also in discussion: POOL

* MRLVC - loose volume coupling with UK (due to SEMO c)
Brexit) OTEW

« Co-optimization with allocatin of transmission capacity
for exchange of balancing energy and reserves

http://www.nemo-committee.eu/sdac

'MME

’\l?‘ddsd.xq

opcom


http://www.nemo-committee.eu/sdac

Impacts of massive renewable production on wholesale markets

Current
electricity
market and

fundamentals

New emerging
energy
commodities
and markets?

Pressure on wholesale prices (and even negative prices), and more volatility

Shift of volumes to short-term (intraday), more «real time» trading, supported ‘. 2
by technology (big data, Al, ...)

More arbitrage opportunities accross time-frames and geographies ¥ 'y
More re-dispatch, local congestions, grid stability issueds (both DSO and TSO) ’ .
Temptation for local markets and/or smaller zones '
New prices zones for off-shore wind islands?

New kids on the block: aggregators, virtual power plants, batteries, demand

response, smart meters/building/grids, vehicle to grid, ...
The total number of hours of negative day-ahead prices
in power markets, January-September 2020, source:

Missing-money issues and capacity markets for non-renewable plants EnAppSys

Traceability and proof of origin (GO or alternative solutions) to ensure
green electricity is consumed

4

Flexibility remuneration o . -c]:
New reserve products/ancillary services | ﬁ

i 7 7 ™

Complementary markets btw gas, electricity and hydrogen?

pa

Local markets / peer to peer platforms? p -1}

Peer to peer energy platforms Vehicle to grid principle, source: Newmotion
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Nord Pool Intraday —
The road to a fully connected Europe

Martin Hergot Festay,

Service owner, cross border Intraday

The Physical & Financial Power Market,
Oslo, 19.01.2022
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Agenda

 Introduction - What is continuous intraday?

* Why trade intraday?

« How does it work and how has it developed?

« Live demo of trading system
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The basic timeline

Until e o M
12.:00 @ s | 146:60-
vl e 15:00

Surcpean Fgamivn

08:00- Until powe Ty wil e Prices an Glou o o Picdos swe ks
and sdiocn, howy mauct e Dol of the day
12.00 10:00
Buyers snd o erler Betore 1000 posse
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e
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MARKET
R
- O
D
§

INTRADAY
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Nord Pool intraday market: ABC

» Continuous (24/7) market for
buying and selling electricity
closer to nomination gate
closure:

— Allows for adjustment of all buy- and
sell orders done in the Day-Ahead
market (DAM)

— Possible to optimize trades done in
the DAM or make better use of
production/consumption that was not
accepted in DAM

— Power trading is a guessing game.
The closer to delivery the more
information you have.

» Trading resembles
stock trading:

— What you see, is what you get
—  First come, first served

— Best priced orders first
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Nord Pool intraday market: ABC

» The first international intraday market

— 1999 Elbas was launched as a balancing ' FINLAND
adjustment in Finland and Sweden

— 2004 Eastern Denmark joins Elbas NORWAY,

— 2006 Elbas in Germany

LATVIA

— 2007 Western Denmark joins Elbas
LITHUANIA

— 2009 Norway joins Elbas — Nordic is complete
— 2010 Estonia joins Elbas S 4‘/@, POLAND
GERMANY “

— 2013 Latvia and Lithuania — Baltic complete

— 2018 Go-live of the XBID system

FRANCE
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Why do we actually need Intraday?
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https://www.energy-charts.de/power_inst.htm

Why do we actually need Intraday?
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https://www.energy-charts.de/power_inst.htm

European wind and solar power (TWh)

- estimated values from 2021

CWE+UK Wind and Solar
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Balance the unexpected

MONTEL

Print Add to favorites

German intraday spreads widen EUR 2,000 ahead
of eclipse

(Montel) German intraday power prices ranged as wide as EUR 2,000/MWh early on Friday, as
the market prepared to balance a rapid shift in solar generation during a partial eclipse, Epex
Spot data showed.

Faor 15-minute intraday contracts, the lowest price paid was EUR -998MWh during the 08:30-08:45
CET period. The highest price reached was EUR 950/MWh for the period 10:00-10:15.

The partial solar eclipse can be seen in Germany between 09:00 and 12:00.

Germany's TS0s have forecast solar output at 14 876 MW at 09:30, dropping to 6 441 MW at 10:30,
before rising to a high of 22,079 MW at 12:15 CET.

Germany is Europe’s largest producer of solar power with just over 38 GW of installed capacity.

sign up now!

German Energy Day

20 May, Dusseldorf

Reporting by:
Mara Kamprath Buli

nora@maontel.no
10:05, Friday, 20 March 2015

MONTEL

Sahara dust slashes German solar output by 5 GW

|Montel) German solar power delivered 5 GW less ot its pesk on Friday than 750¢ had lorecast,
amid dusty conditions that disrupted analysts’ modals.

German sclar genarated 2 peak of 12 5 GW at 1245 CET compamd to a precicted pear of 17 8 GWY
accordng 10 EEA transpatency data that casd TS0 eirmation Noowegian westhar sernca Nena had
forecast 3 peak a2 high as 20 GW fer Friday earier in the maxning

Forecasts ware cemphcated by concentratians of dust blown across Germany fom the Sahara Desart
Anckeas Gassasr 3 sanior matearoingist 31 Meteogroop tokd Maorvel

Thes momeng | did sxpect 3 German PV maximom only uo 10 13 GW And the axtrapoiahons | 6o 588 10
the moment are showng aroand 12 GIV." he =axd n an email

Iniraday povess manket prces roae as high 8 EUR 113 S9'M¥¥iron the Epax-Spot sxchangs a1 12.15,
though the weighted average price for 12.00.1300 only rose to 3 peax of EUR €3 S0MWH

Waakend impact
Gassoer sad he expectsd dust 1o cantinus to unastile forscasts for Satunday ovar Geomany

Sotar was hieely te csiner & maaram paak of 13 GW. though a range betwaen 10-20) G\ codld not 22
axclygae.

Rana fvacasts 3 paax of 21 GV on Sauiday. whils Daniah sanice ConWi frecasts 3 peak of 175
GwW

CorfiVX metececiogst Feter Holst who o1 the likely impact of dast oo solar easler on Frday
sait 3uch conditions ware dificult to Factor inta prasart salar produchon modals

it 5 not sometieng we hawe many incidencs ot ° e sald

Dyst concartrabions are set 1o fall to 80 micrograms par cublc metar ovar aees of southsmn Gormany on
Saturday acceehag tc 3 university of Athens forecast That compares with levels about tvace as high &t
mdday today

Gassner said he expected mostly narmal condtions 16 ratum 1o Gesmany by Sunday. with dust
concantrsbons Moty (o shit 1o Hungary. He said he expectad ihe sokar peak 10 reach 14 GW hat day
which iz ine with Nena's forecast. bt about & GV bekny the presert forecast ef ConWX


https://www.energy-charts.de/power_inst.htm
https://www.energy-charts.de/power_inst.htm
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Who participates?

» Most of the parties that trade Day Ahead also trade Intraday
= Producers Where is the line
" Retailers drawn between
" Big consumers speculation and

» Pure speculators are more widespread in Intraday normal trading?

« Also traditional market parties speculate in Intraday
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Activity varies a lot between areas

Traded Volume per BZ per Month: Total volume traded (Sell side)
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Sweden
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Sweden 4

Lithuania

Latvia

B Total (Sell side) November-21

Italy Calabria

Italy Sicily

Italy South

Italy Centre North

Italy Centre South

Italy North

Italy Sardinia

M Total (Sell side) December-21

Italy Switzerland

Italy Malta

Italy Montenegro
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Why the big difference?

« Significant recent increase in intermittent renewable
production in Northern Central Europe

« CWE areas have trading close to delivery

« Algorithmic trading (trading robots) are prevalent in
Germany

« Imbalance is comparatively more expensive in CE
compared to some Nordic areas
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European wind power in 2022. Source: COR-e



The road to a single european ID market
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The acronyms

SIDC - Single Intra Day Coupling
- A cooperation project

XBID — Cross Border Intra Day
- A computer system
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Nord Pool intraday market areas
Pre SIDC

FINLAND

G Nord Pool markets, open
SSESEEE Nord Pool markets, not part of XBID

el Capacity available
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Nord Pool intraday market areas

Post XBID go-live

Nord Pool markets, open

G
SSEEBEE8 Nord Pool markets, not part of SIDC
Nord Pool is not NEMO
ol

Capacity available

v Shared liquidity pool with 13

new countries, compared to
Nord Pool’s offering pre SIDC

Shared liquidity pool with

FINLAND

/
¢ ) SWEDEN

[‘x
NORWAY, <
P |

LATVIA

ARK ’ > | ITHUANIA
L ;‘ I i
\

THERS POLAND

LANDS;

TN GERMANY \

BELGIUM (g A
N\

i
=

\~'7\

other PXs in Nordics,

Germany, France, The
Netherlands, Belgium and
Austria

' .
FRANCE St —J AUSTRIA ;- \
J‘ 3"' ¢ _‘t /




SIDC - Single IntraDay Coupling
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090,

s
Nord Pool
Members

Intraday Web 2
API 2

1st line support
Clearing

Remit reporting
UMM

Local products
Market data
TSO Nomination




SIDC - Single IntraDay Coupling
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090,

s
Nord Pool
Members

Intraday Web 2
API 2

1st line support
Clearing

Remit reporting
UMM

Local products
Market data
TSO Nomination

Capacity
Manage-
ment

Shared
Order Book

Shipping

Shipping agents

Local

Platforms

o

o _0

siffin
Other

Power
exchanges



Cross exchange trades are increasing

CrossBorder @ cross border father PX @ samie sr=5 seme-ooudntny

2020
2021

2019

..........




What does a trading day look like in SIDC?
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Nord Pool intraday market areas
Trading availability for next day (D-1)

FINLAND

G Nord Pool markets, open
SS8BEEEBe Nord Pool markets open, not part of SIDC
@R Nord Pool local market open

08:00:00 =

< IO GERMANY
BELGIUM | ¢

CZECH REPUBLIC

\

FRANCE ' AUSTRIA

SHITZERLANE.+ aml —

(o T
|
QATIA
BOSNIA & [ SERBIA
HERZEGOWNA
o= Q)
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Nord Pool intraday market areas
Trading availability for next day (D-1)

NNNNNNN

G Nord Pool markets, open
SBESEEE Nord Pool markets open, not part of XBID
@ Nord Pool local market open

R ESTONIA

L LITHUANIA

LANDS (
GERMANY \
/F\
«

/N
BELGIUM | ¢
L UXEMBOUR

FRANCE
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Nord Pool intraday market areas
Trading availability for next day (D-1)

FINLAND

Nord Pool markets, open
Nord Pool markets, not part of XBID

Nord Pool local market open

ﬁ ‘
13:00:00 o _ J_{

GERMANY

1]

Capacity available

V
BELQIUM

\/\

LUXEMBOURG
N

FRANCE
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Nord Pool intraday market areas
Trading availability for next day (D-1)

NNNNNNN

G Nord Pool markets, open
SSESEEE Nord Pool markets, not part of XBID

ol Capacity available

> | ITHUANIA

18:00:00 e 4 >
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JOAN GERMANY \
BELGIUM prs
\/\ ~&
LUXEMBOURG {
| P /
FRANCE



Nord Pool intraday market areas
Trading availability for next day (D-1)
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Nord Pool markets, open
Nord Pool markets, not part of XBID
Nord Pool is not NEMO

Capacity available

{, SWEDEN

ARK ’ 2 LITHUANIA
,, l ‘

POLAND

GERMANY
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BELGIUM/ (g N

D)
Y ;
\
/"

") CZECH REPUBLIC

\‘{/
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y ?‘/\/ ROMANIA
SLOVENIA
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BULGARIA
\)
ITALY A



Nord Pool intraday market areas
Trading availability for trading day

Nord Pool markets, open
Nord Pool markets, not part of XBID
Nord Pool local market open

Capacity available
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Nord Pool intraday market areas
Trading availability for trading day

Nord Pool markets, open
Nord Pool markets, not part of XBID
Nord Pool local market open -

Capacity available foes
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Nord Pool intraday market areas
Trading availability for trading day

Nord Pool markets, open
Nord Pool markets, not part of XBID
Nord Pool local market open

Capacity available
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Nord Pool intraday market areas
Trading availability for trading day

Nord Pool markets, open
Nord Pool markets, not part of XBID
Nord Pool local market open

Capacity available
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Nord Pool intraday market areas ‘ %
Trading availability for trading day )

“

FINLAND ﬁ
SWEDEN

//

Nord Pool markets, open

Nord Pool markets, not part of XBID G

B Nord Pool local market open
I

Capacity available
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Nord Pool Intraday German Gate Closure
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Trading increases as delivery approaches

Total volume matched within hours before delivery

32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6

s JU|y-21 e August-21 September-21  em=(Qctober-21 === November-21  e=m=December-21
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API — Will the robots take over? £o °

Oscar Egnell
Technical Account Manager

Physical & Financial Power Market 2022
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API

Def ():

return{

"acronym”: "Application Programming Interface”,

.9

"definition”.”A set of routines, protocols, and tools for
building software applications”,

.9 ”

"function”;

}
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L\ § DAY-AHEAD

Our day-ahead trading platform
offers single hourly blocks, block
orders, minimum acceptance
ratio, linking, flexi orders and
exclusive orders. Through the
European Day-ahead Market
Coupling (SDAC) solution,
customers can trade across
Europe.

L § INTRADAY

Through the European Cross-
Border Intraday Market (SIDC)
solution, customers can trade 12
intraday markets in one and get

access to a large intraday liquidity

pool.

Products and Services

Nord Pool delivers day-ahead and intraday trading,
clearing and settlement.

] COMPLIANCE |

We have developed our
compliance services and
automated reporting tools to help
our customers meet obligations
under REMIT and transparency
regulation.

I CASS

Nord Pool offers an efficient in-
house clearing solution to all
customers, with access to all data
and information they require.

[ AMARKET DATA



» Cross border capacities
» Private data such as exposure and price expectations
« Too much to handle — need to automate

* Rule based
« Algorithms

API Trading

Why trade Intraday via API

« Continuously consume large amount of data
* Buy/Sell orders and depths — constantly changing
* 24 products — 15 min
» Ticker — continues list of trades

* Instead of manually placing orders - machine places
them for you based on relevant information

NORD
POOL

R
o




APl Trading Trends l :
o
N :




Intraday API vs Ul trading Volumes
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Intraday Orders and Trades
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Day ahead trading

Auctions API - SDAC

Simplifies the day ahead trading process

» Get - retrieve public market info and private data
* Post — submit orders

» Patch — change existing order

« Postman Collection — try it out using Postman

« Sample code in .NET or Java script

V2

o0
ok
ro

Introduction

Sample code

Postman collection

Areas collection

Submit and modify orders
Auctions - by close for bidding period
Auctions - trades
Auctions - orders

Submit Block order

BB submit Curve order

Get Curve ordei

Change Curve order



https://developers.nordpoolgroup.com/docs/introduction-1

Intraday trading

Intraday API 2.0 — integrates to SIDC

 WebSocket API
« 2 way communication
Enables submission of bids

» RestAPI only for retreiving market data and private data
* Orders and trades
» Ticker
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https://developers.nordpoolgroup.com/docs/id

For Wh
of 0 @PowerBot

< powel
LIKRON

TRAYPORT
A Tyt COMPANY

brings transparency

* ISV — Independet Software Vendor

 Members own development teams

EXXETA ANSEN
< navitasoft

“2 navitasoft

dTine
B SOPTiM

adigloo vOlue
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« Simple — Standard protocols and formats
» Efficient — Automate trading routines

» Secure — Robust and encrypted technology
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Wil the robots take over?
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monTEl GROUP SIGNIN  SIGN UP FOR FREE TRIAL f—

— at the forefront of energy markets \

L . e — - -

- ——— -
-
- e .

- -

S - -
—
- - .

-

MONTEL ONLINE

Covering tomorrow’s energy
markets today

Montel Online is the only information mbbcmedu”mw markets, combining independent
and accurate reporting with real-time market dats. All sccessible

( VISIT MONTELNEWS.COM -!_\9 @_sﬁ.ﬁffo;ﬁnx@




What we do:

Energy market news,
data and analysis

APl & Excel feeds
Al forecasting
Price forward curves

Fundamental forecasts

PPA analysis

Magazine and newsletters
Advisory services

Events & webinars
Advertisement

Consumption app
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News

Market moving news reported in English alongside local languages from our 10
European newsrooms

Live reporting Web based
Search functionality No installation
Daily market summaries Efficient support

Dedicated green desk







Recent updates from the European energy markets
Main price drivers, financial market, physical market, TSOs, new technology, politics
on a national, regional, European and global level- and the different effects Covid-19

has had on the energy markets

Richard Sverrisson, Editor in Chief, Montel and Morten Hegna, Manager at Montel

Snjolfur Richard Sverrisson 1

3
“r

Morten Hegna m it
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Look back at 2021

Gas: From glut to scarcity

Energy crisis (industrials, retailers, households, public eye)
Carbon price surge, but gas to coal switch!

Germany’s coal nuclear exit

French nuclear issues

Rapid expansion of green energy PPA



Market trends

Renewables boom accelerates during Covid (Political will, pressure from grassroots and
investors)

Oil/gas majors moving into wind and solar (BP, Shell, Equinor, Total)

Technology firms, e.g Tibber, entering retail market (forcing others to merge, expand
products to create economies of scale)

Hydrogen
Batteries

Electrification of transport and heating = boost in power demand



Market trends 2022

Energy crisis, war in Ukraine
Coal comeback
Market design debate - threat of intervention?

Slow down or acceleration of renewables?




EUROPEAN SPOT POWER OVERVIEW
All figures in EUR/MWh (Except where noted)

16.06.2022
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Nordic system price during 22 years
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Montel Mews @montelnsws « May 4 Mﬂ'“tEI WEEI".IY

Germany’s days of cheap gas are over — official Russa's uble stand-off

yarTtel e o s3I TEETAL., hMontedNows fga

Mot nawa.oom e nrat o Russia’s ruble stand-off
Gesmany's days of cheap gas are over — official | M., Wee |<'I|"g.-" |
(Montel) Garmany will naver see a retum to chesp I
natural gas even atter RBussia’s war in Ukraine end

L T-L l:‘:l'\- 3

Maonbal Naws @monfeinews - May 4 Montel News @montenews - 22h
EC aims 1o ban Russian crude impodts wil German gas and coal-fired generation could jump 43% and 20%,

monksinews com fnewsf 1 31T 5., T respectvely, in the fourth quarter in part gue to the looming dem ise of the
country’s nuclear capacity. Iy for theeirrefeal to pewy I nubibes Ras S enany
- seing -am/ MM b ke Whether CUSTCTerE aieeihg b the Kirmben s
NEWE. Com/news/ 132800 1/8..
: ) Ak dn TG @D gl o th OTHIOTS. LRLED 5D
montadnawE.com Heectricity #energy H2as fAnatgas Sayoulx #nuciea o g, i wed o Turter Sog i Fussen Pow ooyl

EC aims 10 ban Rus:
IMaonitel) The Europe
end Russian crude o
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2018

31 August
Uptrend ends

Uptrend
Dry weather
Rising carbon price

anﬂ'ﬂ'-nﬂﬂu.-.
MmonTeL

2018 Feb

Jun

High gas and coal
prices. Fear of
reduced Belgiian
nuclear power

Very wet
forecasts
13 Sep:
Einar Aas
Aug Sep Oc

Low levels in
german rivers.
Reduced nuclear
power in Germany
High winter prices

Dry forecasts
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50.00

40.00
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2019:

HPE ENOFUTEL Q1{G1-2020) "

MONTEL

2019:
Still
high
spring
price

SRMC
drop,
New dry
Power trader’s July
y Wet dream Increased
I | Carbon
1! prices
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weather
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Wet forecasts and
Low gas prices

Lifted by
colder
weather
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improved
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2018 to now: Hydrological balance in TWh for Nord Pool
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2022: June

Hydrological balance in TWh for Nord Pool
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Nord Pool system price since August 2020:

Hord Pool
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2020 and 2021: Front Month Contract at Nasdaq:

MFE EHOAFU THL M1Feb-2022]

Nordic power
Higher Carbon system price
Prices, high gas may top EUR 80
prices, dry in Sept —
weather analysts
Cold and dry
April May
High CO2 and
fuel |
iy
- Mild and very wet Mild again o [ 1| "
ngher ca.rbon weather continues Colder and dry — Winter is i | 1
prices, drier increased over? L L | i
weather , -y | |
consumption !
Extremely low L g
Winter prices J 1
Mild and L e, Iy o Heavy rain in
wet I PRl 5 October — saved
P il 1 by the weather....
I I i : Then....
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2020 and 2021: Front Month Contract at Nasdaq:

MFE EHOAFU THL M1Feb-2022]

Higher carbon

Mild and very wet
weather continues

prices, drier
weather

Mild and
wet

MONTEL

Cold and dry
April May
High CO2 and
fuel

Colder and dry —
increased
consumption

Mild again
Winter is
over?

Extremely low
Winter prices

| L

Higher Carbon
Prices, high gas
prices, dry
weather

Nordic power
system price
may top EUR 80
in Sept —
analysts

Heavy rain in
October — saved
by the weather....
Then....

....the perfect
storm...




2022: Front Month Contract at Nasdagq:

HFE ENOAFUTEL M1 [Jul-2022) L
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Uncertainties

in the

Bullish factors:

High CO2 prices
High gas prices
Consumption g
Electrification

Hyper-scale dat

Green steel
Green hydrogen
Shutdown of nuclear power

UK link °

Dry years

h factors:

v gas and coal prices
velopment of wind and solar
1g-term power purchase agreements

xibility solutions

Wet years



Prediction survey in early December 2020: Nordic Power Price:
“What will be the yearly average price for:”

22 31 34

Thema
Refinitiv
Modity

Shepherd Energy
Berenberg

Average
Market price 28/12-20

One year after:

Market 15/06-22

22
20.3
23.5

26
14.6

32

20

22.30
23.40

62.31

34
25.3
28.6

31

26

52
22.5

29.32
26.00

62.45

115ish

37
26.1
30.3

42

35

30.5

33.13
27.00

34.25

32.65



NORDIC POWER OVERVIEW
All figures in EUR/MWh

16.06.2022
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Bananas:
Nordic firms face hedging

challenges ?

Mordic power traders are finding it increasingly difficult to hedge their future price
exposure due to widening area price differences, with one market parficipant joking
there is a stronger link with the cost of bananas than to the Nordic system price

"'/ \



org Terrs Prica Forecast for Rleciric Power it the Nordx Couvivlet 20012000 Vo lu e

Nordic power consumption: +100 TWh to 2030

» Datacenters: +21 TWh/y

* Transportation: +19 TWh/y

« Offshore oil & gas: +10 TWh/y

* Battery production: +13 TWh/y

* Heat pumps: +7 TWh/y

* Production of hydrogen: +32 TWh/y
* Pulp & paper industry: -5 TWh/y

* Other changes: +3 TWh/y

» Total growth: 100 TWh/y
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TTF, Front Month

WX TEM MIJul20E)

Components of a
compressor station that
feeds gas into Russia’s Nord
Stream 1 pipeline to
Germany remain stuck in

GAS - Prices extend highs as Russian flows

remain low Canada owing to sanctions,
Siemens Energy said late on
. . . Tuesday.
(Montel) European gas prices continued to rise on Y
Wednesday amid Russian flows which were lower |
than hoped for ahead of the winter. I
The Dutch TTF day-ahead contract last traded EUR | Nord Stream 1 flows

0.53 higher at EUR 54.15/MWh. The front month

0,
gained EUR 0.55 to EUR 54.65/MWh, the highest . to be cut to 40% of

capacity — Gazprom

price since at least 2008, when Montel started | |
collecting the data. | |
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German power: Front year since 2020

EEX DEB Y1[Cal-2023

momrer

Along with a cut in
Russian gas flows, which
had led to another price
rally for the fuel,

low French nuclear
availability was driving
prices

GERMAN - July
soars EUR 10 on
gas fears, hot
outlook




French power: M2 contract year since 2020

EEX FFB M1 {Jul-2022)

MONTEL

France’s electricity imports from its
neighbours hit their maximum level on
Tuesday largely due to record low
nuclear availability, analysts told
Montel.




EU ETS

NDX ECF MDECH(MidDec-2022)
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UK carbon market
may see early
intervention —
sources

(Montel) EU financial watchdog Esma
is considering a complaint of market
abuse in Europe’s emissions trading
scheme that linked a surge in CO2
prices this year to gaming among
financial investors, Montel learned on

Tuesday.

AN,
A7 |

Carbon hits
high at EUR
61 on gas,
technicals,
thin trading

Soaring gas
prices

Ukraine
war




Nordic Power: Front year from June 2020
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EFISODES

o REFumrEU: “Killing two birds with one stone?”
O oo v

o Poland's blessing in disguise

o .I'.dal:run's nuclear push

o Keeping out the CO2 speculators

o Russia’s ruble stand-off










Thank you for your attention

Morten Hegna, +47 917 57 662, mortenh@montelnews.com
Richard Sverrisson, +47 404 88 287, richard@montelnews.com
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...and finally the competition

Wednesday Wednesday @ Thursday

Thursday

Friday Friday

Al Spot I\
Germany 202 212 178
NP 143 127 131

Spread 59 85 47

spot
202

125
77

I\

market
219
127
92



Market Surveillance
at Nord Pool

The Physical and Financial Power Market
leva Linkeviciute & Peder Grimstad Helset

16™ June 2022
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Agenda

« Which reqgulations are relevant in
the European wholesale electricity

market?

* REMIT
* Insider trading

« Market Manipulation

* (How do we do Market
Surveillance?)

.0.’....'“
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The role of Market
Survelllance

We work to ensure prices that market participants
can trust

« Confidence in the market - essential for attracting
market participants and creating liquidity in the
market

« We reduce the risk of market participants to
become victims of market manipulation or to
manipulate the market by negligence

« The power market is good for our society — We
perform our tasks with the aim to create an efficient
market maximising social welfare

« About two decades of monitoring the market
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Which regulations are relevant in the European electricity
wholesale market?
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Electricity wholesale market regulation

Transparency Regulation

Wholesale market participant (Nord Pool member)

NORD
POOL

“CopyrightoNord Pool AS”



Capacity Allocation & Congestion Management
(CACM)

Common guidelines for capacity management
between bidding areas

Common grid model for the EU
* |[ncrease cross-border trade

Competition between NEMOs (power exchanges)
* Nord Pool move into continental Europe

» Nord Pool have competition in the
Nordic power market

CACM 2.0 currently under review
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PO
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entso@

Transparency Platform

ﬁ‘ Load ? Generation 7 Transmission ?

Dashboard

News

07.08. 2018
18. OT. 2019
10.07. 2013

Central callection and nubl{catign of electricily generation, fﬁ
transportation and consumption data and infarmation =
farthe pan-European market. P ﬁr—

i

Balancing 7 Outages ° Congestion Managemen

R2 10- 1-7'.1 Firnduct.lun Depln_&;ment on .Thursn:la_'-,'. Aucrust-Bth at 14.-[][] CEST_

CEPS technical Drn'r;lems

E-EX Maintenance window

Cross Border Physical Flows

Actual time on map:

=

13:00 - 14:00

Transparency regulation

Central collection and publication of a
common set of data related to generation,
transportation and consumption of electricity

Oblige all market participants in the electricity
market to make available a defined set of data

This data is centrally collected and made public

Data is available via FTP-server and API
solution

Demo of Transparency Platform

NORD
POOL

“CopyrightoNord Pool AS”


https://transparency.entsoe.eu/dashboard/show

REMIT (and NEM) — the core regulation against market abuse In
the European electricity wholesale market




Background for REMIT

* Energy market monitoring was done in each country
and for each sector specifically

- different rules and jurisdictions
-> countries with no monitoring

» But the wholesale energy markets became
increasingly interlinked

« Market abuse in one country will affect prices in
neighbouring countries

- Strong cross-border market monitoring
Is essential for a fully functioning internal
energy market in the EU

“CopyrightoNord Pool AS”



REMIT — REgulation on wholesale Market Integrity and
Transparency (2011)

» The first set of common rules for wholesale energy
markets in Europe

 Electricity and gas

« Aims to ensure on European level:
« Confidence in the market integrity

* Prices that represent a fair and competitive interplay
between supply and demand

* No profits drawn from market abuse

NORD
POOL

“CopyrightoNord Pool AS”



Main parties concerned by REMIT - and their core tasks

Market participants (enter into orders/transaction in
wholesale energy markets):

Register with a NRA before entering into transactions

Report orders and transactions (usually through the trading
venue)

Publish inside information timely and effectively

NRAs (National Regulatory Authorities):
» Register market participants

» Monitor proper disclosure of inside information (often
also market manipulation & insider trading)

« Enforce REMIT
« Sanction market participants

ACER (Agency for Cooperation of Energy
Regulators):

Creates guidance on application of REMIT
Collects all orders and transactions
Analyses the market and publishes reports

Detects and reports possible market abuse to NRAs based on
Union-wide data

Coordinates cross-border investigations

PPAT (Person professionally arranging
transactions = trading venue)

« Monitors for market manipulation & insider trading and
reports cases to the NRAs

» Reports orders and transactions on behalf of market
participants to ACER

« Often supports publishing of inside information

NORD
POOL
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Nord Pool is required to do market surveillance

Requirements for performing market surveillance are outlined in REMIT, energilovforskriften, market

place license by NVE and CACM

Article 15

Obligations of persons professionally  arranging
transactions

Any person professionally arranging transactions in wholesale
energy products who reasonably suspects that a transaction
might breach Article 3 or 5 shall notify the national regulatory
authority without further delay.

Persons professionally arranging transactions in wholesale
energy products shall establish and maintain effective
arrangements and procedures to identify breaches of Arricle 3
or 3.

8.  Markedsovervakning

§ 8-8, Krav ol rutiner for a avdekke brudd pa § 82 og § 84

En fysizk eller pricisk person som giennom sn peofesionsle veksomhbet filnsttelegger for eller onganisensr transaksioner med
engrosensrgiprodukter skal mekde i il MYE uten ugrunnet opehold ved begrurnet mistanke om at en frersaks on nnebsrer bruodd
pa farbud mad inresdehandel | § 3-2 eller forbud mol markedsmanipulasioni § B-4

Pemansar som revnd | fershe tedd skal etablers og oppresthoide efekive ardninges og mifimer for 3 avdeklbe brudd p2 § 52 op 8 8-

Artide &

NEMO designation criteria

l.  Anapplicant shall only be desipnaned as a NEMO If it complies with all of the following requirements:

iz} it shiall have appropriaie market surveillance arrangements in place: i

8.1 Konsesjon@ren plikier 4 ha hensikismessige ordninger for & overvike akterenes oppireden 1 norske

prisomrader pa markedsplassen. Disse skal dokumenteres og forelegges NVE pa foresporsel.
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Insider trading
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Definition of inside information Art. 2

‘Inside information’ means information of a precise nature which has not been made public,
which relates, directly or indirectly, to one or more wholesale energy products and which, if it
were made public, would be likely to significantly affect the prices of those wholesale energy

product.

REMIT recital 12:

“Information regarding the market participant's own plans and strategies for trading should not be
considered as inside information.”

-

N\

Precise nature

~

J

-

N\

Non-public

~

J

information

iIf it were public, would be likely to
significantly affect the prices

NORD
POOL

“CopyrightoNord Pool AS”



REMIT UMM

Publication of inside information 618 Messages D %
Art. 4 and Prohibition of insider Publication date R R <

. all o _
trad I n g A rt . 3 Event date Trancmission TRIAL == EBL] 72 a2t

hext 7 Days B

. : : 4= F

« Inside information cannot be used for trading, must All Areas. Pridisiion  Toseli B2 ? ¥

be kept confidential, cannot be used to give Al Statuses v .

adVICe On tradlng .'!‘HTHW'E'ﬂfUnHVﬂml - B . EA = ] 44 581

. . . . . AN Eanons

. Dlsplosure of inside m_formatlon related_to your P e o S

business needs to be timely and effective — through

. . . . A Conmectinng w
an Inside Information Platform, within one hour .
Al Publishers: » S HY — .l u 1ud

lranemission

- Disclosure of information may be exceptionally dofinadi gl b 2 = =

delayed in specific cases (e.g. when personnel will DR IR ] et e s ERLT %0 150
be laid off when a facility closes) — needs to be -
reported to ACER and must be kept confidential

[ Inchede outdsted Namaiaiay: S " EE4 o e
« Exception to inside information: information about Sl i ko -
market participant’s own plans and strategies for Produchon  Assdaresserhst - S/V2
trading, e.g. a systematic method for evaluating the : i
supply, demand, or price SRR e 200 108
o= Fi . o
ProsucBon Haantal - MadZHP i

mn
n
.

I
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https://www.acer-remit.eu/portal/list-inside-platforms

Disclosure of inside information

Gets inside information about
e.g. outage

Article 4

Obligation to publish inside information

UMM has to be
published

ORD
ooL REMIT UMM

Trader can react on the
information

Article 3

Prohibition of insider trading

NORD
POOL

“CopyrightoNord Pool AS”



REMIT Urgent Market Messages
service

« A service to notify the market about planned or
unexpected changes to generation, consumption and
transmission to get out of insider position

« Automatically forward data to the ACER REMIT platform

and optional reporting to ENTSO-E Transparency
Platform

* View real time notifications of events, disturbances and
price impacts on short and long term markets

« REMIT UMM API available

« Available in European markets and accessible alongside

https://umm.nordpoolgroup.com/

V2

(o]
(oF «
ro

Message Information

Time perods

Markel Participants

“CopyrightoNord Pool AS”


https://umm.nordpoolgroup.com/
https://umm.nordpoolgroup.com/#/messages?publicationDate=lastweek&eventDate=nextyear

“Inside information” or “transparency information”?

_ Inside information (REMIT) Transparency information (TR)

Non-public information that is likely to Structured information, often periodic
significantly affect prices

What to publish? Unavailability information that may significantly ~ Unavailability information above the thresholds
affect prices

When to publish? No later than 1 hour, trading based on Usually no later than 1 hour
unpublished information is not allowed

Where to publish? Inside Information Platform — Nord Pool’'s UMM  ENTSO-E Transparency Platform (Nord Pool
system forwards to ENTSO-e TP automatically)

Inside
informatiap

Transparency information
that is likely to significantly
affect prices

Information about unavailability published in Nord
Pool's UMM system can be forwarded
automatically to ENTSO-E TP, if above the

thresholds. NORD
POOL

“CopyrightoNord Pool AS”
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Publication of inside information (REMIT Art. 4)

On 22 March 2016, SSE signed a non-binding Heads of Terms (1) agreement with National Grid (NGET)

Miking a postive gifferEnce
Ofgem for energy consumers to provide ‘Black Start’ (2) capability at any one of three generating units at its Fiddler’s Ferry power

station from 1 April that year Previously, SSE had announced that the units were likely to close from that

date.

Ofgem fines SSE £2.06

inside inform ation abou With a combined generating capacity equivalent to 3% of GB peak electricity demand, these units had
market (3) a significant impact on GB demand and supply, affecting wholesale prices.

Publication date Ofgem’s investigation found that SSE's non-binding agreement with NGET on 22 March 2016, and its

3rd September 2020
¢ SSE failed to publish, in a timely manner, |

capacity. . . .
pacity wholesale prices, and was therefore inside information.
* This was likely to have had a significant
¢ SSE breached legal requirements on the
e B et e bl e e e e e AN ANDOEINCement nnee it had finalised the contract

The investigation found that whilst the company did consider whether it was in possession of inside

information on 22 March 2016, it failed to reach the correct conclusion and publish on that date. In the

course of its investigation Ofgem did not find evidence that SSE acted in bad faith.

decision to retain Transmission Entry Capacity (4) for the three units on that date, reversed the likelihcod

that the three units would close. Consequently, the agreement was likely to have a significant effect on

SSE did not publish this information in a timely manner. Instead it waited until the 30 March 2016 to make

days trading (5) without the market
reviously thought. Itis likely this led to

than they should have.

“CopyrightoNord Pool AS”
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Market Manipulation
REMIT
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Definition of market manipulation Art. 5 (1/2)

(i) gives or is likely to give, false or misleading
signals as to the supply of, demand for, or price
_of wholesale energy product y
( Entering into , 4 N
| transaction | in wholesale (ii) secures or attempts to secure <...>the price
@ . § energy product, <...>at an artificial level
Issuing order which: g P
__ totrade om o b
(i) employs or attempts to employ a fictitious
L device or any other form of deception <...> )
NORD
POOL

ACER Overview of the sanction decisions

“CopyrightoNord Pool AS”


https://documents.acer.europa.eu/en/remit/Pages/Overview-of-the-sanction-decisions.aspx

Definition of market manipulation Art. 5 (2/2)

(b) [

Disseminating
iInformation

through the

which gives, or is likely to give, false or misleading
signals <...>

media’ . . . . .

including including the dlssemlnatlpn of rumours and false or

: misleading news,

Internet, or by _ =

any other where disseminating person k_new, or ought to

means have known, that the mfo_rmatlon was false or
misleading

NORD
POOL
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Physical and economic withholding

EUR/MWh

Suppl
A pply

Price after
withholding

1

Price before
withholding

Demand

» MWh/h
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Physical and economic withholding

Physical: not offering on the market, without
justification, a power plant whose marginal
cost is lower than the spot prices

Economic: price the power plant above
expected market price to avoid dispatch

This can lead to abnormally high prices

European electricity markets are often
characterized by large producers and low
elasticity in demand - this can make such
markets vulnerable to abuse of dominant
position

Auction market where all participants face
the same price, are particularly exposed

Pﬂc&u

SEK

Buy Sell \ Buy Sell
2 New L . " —
price,
— SEK
| " | |
| p—

Production, MW

ELPAIS IV ENGLIN

I .c.-;uling Spanish electricity firm Iherdrola accused of
manipulating prices

Production, MW

NORD
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Case of Iberdrola
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From https://www.cnmc.es/node/271406 “Copyright©Nord Pool AS”



https://www.cnmc.es/node/271406

Case of the Hungarian TSO (MAVIR)

« MAVIR had submitted the wrong capacities to -m.m,
the day-ahead auction on the Slovak-
Hungarian interconnector

- MAVIR provided 700 MW instead of 1300 MW e
over 18 hours

=
Ly

. . Osterrike Et-:c,-wn
« The actual capacity was later made available g
to the intraday market | Uicsh

« The Hungarian NRA argued that MAVIR had -
spread false or misleading signals and gave T B T Romania
them a fine 4

Kroatia

* The NRA also argued that giving
interconnector capacities to the day-ahead | 3
market is a transaction === gy

- REMIT also applies to TSOs

Boania Hercegeving Bucugtl
-

Swithin
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Transmission capacity hoarding

« Capacity hoarding means:

I.  the acquisition of all or part of the available
transmission capacity

ii.  without using it or without using it effectively

* The intraday market with implicit or explicit
transmission capacity allocation

GUIDANCE NOTE
1/2018

ON THE APPLICATION OF ARTICLE 5 OF
REMIT ON THE PROHIBITION OF MARKET
MANIPULATION
TRANSMISSION CAPACITY HOARDING

1* Edition

22 - March - 2018

NORD
POOL
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Transmission capacity hoarding between “yellow” and “black”
area — an example

Internal cross boarder transactions

125

100

> i )

m Offsetting trades
N /R
25
0 — -—
25

— 50

]

N 75
-100

=125

Time
Price difference Partial reversal NORD
POOL

First buy, then internal cross border trade, then sell, then reverse the internal cross border trade . ,,
opyright©Nord Pool AS



Cross-market manipulation

Trading in one market to improperly
position the price of a product on a
related market

* Nord Pool’s auction prices are
extensively used as reference prices
for derivatives, hence this creates
Incentives for manipulating underlying
prices in order to benefit in the
derivative markets

« Cross-market manipulation may also
be relevant between day-ahead,
intraday and other physically settled
markets, but pose a smaller risk if the
relevant prices are not used as
reference prices

“CopyrightoNord Pool AS”




InterGen (UK) case

Cross-market manipulation (and more)

* InterGen falsely claiming that some of its
power stations would not be generating
during the critical darkness peak evening
period when demand is highest

« National Grid then needed to use
balancing mechanisms due to the potential
power shortage

« National Grid then bought the “non-
generating” units from InterGen (at a high
price)

* Fined £37,8M ~400 MNOK

Source: https://www.insidermedia.com/news/national/intergen-hit-with-37.2m-fine

INTERGEN HIT WITH £37.2M FINE

@16 Apr 2020 9 National % Business, Technology

intergen — a developer, owner and operator of power projects — 15 being made to pay £37 2m after being
found to have sent misleading signals to National Gnd about how mch energy it woldd supply during
peak winter hours to make a substantial profit

Ofgem has imposed the payments, which were reduced from £47 8m after settlement discount on the
penalty levied

The watchdog launched an investigation on the company — which is betend sites in Runcorn, Essax and
Spalding - in May 2017 fellowing an alert from another market particspant that was suspicious of activity
It had observed the prior Octaber/November

Ofgem's rvestigation found that InterGen staff maniputated the market during four days in winter 2016,
when they "deliberately sent mesteading signals to National Grid by falsely clan “Copyright©Nord Pool AS”


https://www.insidermedia.com/news/national/intergen-hit-with-37.2m-fine

Dissemination of information as market manipulation

« Example: Publishing erroneous information

when publishing inside information

« Updates and changes to UMMSs

« Example: Spreading false rumors regarding

expected outages or political decisions

% Elon Musk & L J
@elonmusk

Am considering taking Tesla private at $420. Funding secured.
5:48 PM - Aug 7, 2018
'('}' B8 TK QEE ok, people are talking about this e

2

Elon Musk agrees to pay $20 million and
quit as Tesla chairman in deal with SEC

E=mQQ " @
‘

by Jacwio e Rk

L Sepende 30 S0 1227 9N

0 WA SRS M) 36 T T CE
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Important to remember

* No intention is required

« Bidding errors can be market
manipulationg

 There is no requirement for it to
actually be an impact on supply,
demand or price
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(1) https://www.nve.no/reguleringsmyndigheten/engrosmarkedet/aktuelle-saker-engrosmarkedet/feilordre-i-dognmarkedet-kan-innebaere-brudd-pa-forbudet-mot-markedsmanipt - “copyrightoNord Pool AS”
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How do we do market survelllance?
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Market Surveillance at Nord Pool
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Market monitoring and analysis
* Monitor to discover extraordinary prices, volumes and behaviour !. l!,! -

- Use available data to explain what we observe }',,”.'. . “;f'-‘ ’f
-ii,ﬂ a N "( v
Development of alerts and checks

» Processing trading data in Python

* Visualization in Power Bl
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“CopyrightoNord Pool AS”

Relevant data is crucial for e e
our work!




Market surveillance process

OQutlier

Incident

Analyst assessment

* Market fundamentals analysis: zonal
configuration, prices, consumption, supply,
Imports/exports

« Behaviour analysis: type of market
participant, historic bidding, unavailability

Need for further information?
— S

Questions to market participants

Reasonable suspicion
of a breach

No reasonable
suspicion
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Market Surveillance at Nord Pool

Working together with market participants

Cooperation with regulators

Support on REMIT
Bilateral meetings
Questions to market participants about the trading practice

REMIT Discussion Group about regulatory practice and
market developments

REMIT Best Practice report
Threshold for Publishing Inside Information report

REMIT Council Sub-group
Ofgem STR Supervision forum, ACER forum
Interaction related to suspected cases
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REMIT Best Practice
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Publications by Market
Survelllance

Market Surveillance wish to share knowledge and
be transparent

Quarterly newsletter

« Will discuss changes relevant developments in
market and regulations

« Give insight into how our work is performed

YouTube-videos
* |ntroduction to Market Surveillance

» Capacity hoarding
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https://www.nordpoolgroup.com/en/trading/Market-surveillance/newsletter/
https://www.youtube.com/user/NordPoolSpot
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Any questions?

Peder Grimstad Helset
Market Surveillance Analyst
+47 91 60 34 47
peder.helset@nordpoolgroup.com

leva Linkeviciute
Market Surveillance Analyst
+47 45 72 27 34 -
ieva.linkeviciute@nordpoolgroup.com

Market Surveillance
market.surveillance@nordpoolgroup.com
+47 67 10 91 35

“CopyrightoNord Pool AS”



Clearing, Settlement & Risk Management

An Introductory Lecture

Lars Ingebrigt O. Rokkones

Risk Manager | Finance Department

v2Z
o0

o=x
ro



vV V ¥V V V V V V VY

Nord Pools role as a CCP
Advantages of having a CCP
Brief recap of our markets
Clearing & Settlement Processes
Collateral modelling

Risk management process

Types of Risk

Risk mitigation

Breech of obligations



Nord Pools role as a CCP Bilateral agreements Central Counterparty
"’”'\3’. 0 < .
> Intermediary - HUB I

> Legal counterparty to each trading party %

> Guarantees every buyer receives power and every seller their paymer ‘\" .

» CCP members conduct Due Diligence on one Counterparty only

» Consequences:

 Bears the Credit Risk
 Ensure timely cash flow from buyer to seller

 (Clear and settle trades and issue daily invoice contracts for each
active trader

Maintain members trading records g
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Advantages of having a CCP

> Efficiency with regards to...
« Trading — one party members have to deal with
* Liquidity — shared liquidity in the entire SDAC and SIDC
« Netting - Reduced administrative works and costs
» Risk Management
« Members does due diligence on one party
* All credit & liquidity risk under one roof
» Reporting

 Record keeping — audit requirements

 Reporting (REMIT) - trade data, pricing and aggregated
volumes published (market transparency)

> In short: Efficiency, Regulatory Oversight and Risk Control

NORD
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A brief recap - Day-ahead and intraday

The day-ahead market is the main arena for physical power trading, supplemented by the intraday market. Trades from both markets are
cleared and settled by Nord Pools internal clearing department.

Day-ahead market
Auction-based

LY; Until 10:00 \0’ Until 12:00 , ,
Power transmission capacities are Buyers plan how much 12:00 12:45
submitted by the transmission system power they will need, and
operators for each bidding area in the sellers how much they can 1300 - 1400
market. provide. @ Market & Settlement
cycle is run
08:00 - 12:00 . , 14:00 - 15:00
Buyers and sellers enter their bids and Auction Prices are Trades are invoiced
offers into the trading system. C|0|393 annOlllnCed
[ o I ¢ © I
07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:.00  15:00
Intraday market 13:00 - 14:00
Continuous trading Market & Settlement
cycle is run . .
In the intraday market trading takes place every day of the year, 1 400 - 1 500
@ around the clock — allowing for efficient balancing of the market. Trades are invoiced
24 Different types of contracts open and close at various times of the
day, with gate closure times down to 5 minutes in selected

geographies.



Basic Clearing and Settlement Process
What happens between 13:00 and 15:007 Step-by-step

» Trade Results (Matched Trades) flow from our various markets into the clearing and settlement
system (CASS)

» CASS runs Market and Settlement cycles
« Check the entire file
» Trades matched to respective participant portfolios
 Buy & Sell volumes are netted
« VAT and fees calculated
* Result = Individual member invoices are produced
» Banking instructions generated (SWIFT) based on the newly created invoices in CASS
> Additional result = Trading volumes basis for collateral call
-
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Trades are invoiced — now what?

e EOE

» 550+ payments instructions

|
» Above the polar circle to trading houses in Switzerland |
» Paymul / Finsta = EDI-standard

» MT Messages = SWIFT Protocol

Member
Settlement aceadn!
.m W’ bank Member
account
Nord Pool Nordea T
ember
Settlement account
bank
Member

account
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Let's talk figures

» Clears over €200 million daily (!)

» We monitor €5,9 billion in collateral (€35,4 billion including settlement banks)

» Numbers from last Friday:
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Collateral Model
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> Initial Collateral: Base collateral in place before member can trade. Minimum € 30 000

Collateral Requirement =Z Max, _, ( Daily Net position (MWh) x Risk Parameter x Day Factor)

+ Max, _,(Daily Settlement Position x Multiplier)

> Trading Margin: largest day’s net purchases in MWh over last 30 days * Risk Parameter * Day Factor

> Settlement Margin: largest cash payment over last 7 days * Multiplier.

»  Risk Parameter = worst case spot price, one year lookback at 99,7% confidence interval

«  Day factor = Discretionary parameter set by Nord Pool to account for bank holidays

»  Multiplier = Discretionary parameter set by Nord Pool to reflect current market conditions
N O
PO
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Risk Management Introduction

Increased market volatility = Increased demand for
thorough risk management processes

» Nord Pool's Risk Management Framework clearly sets out:
» Risk appetite and tolerances
 Governance
 Roles & responsibilities
* Key processes — main focus

» Aligned with Euronext framework and based on COSO
Enterprise Risk Management principles
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Risk Management Processes

Default Waterfall

1. Unpaid trades/self-bills.

2. Members posted
collateral

3. Nord Pool capital

»Max financial exposure = 3 days worth of trading
 Occurs with over-the-weekend trades
 Accounted for through standard principles in the

risk model.
» Exposure increase with banking holiday
 Solution - adjusting discretionary parameter

»Members = Required to meet collateral requirement
 Highly liquid security instruments
 (Guarantee, LoC and/or pledged cash

» At no point in time, has Nord Pool been subject to a

loss resulting from one of its members defaulting

» The method for estimating adequate capital that Nord

Pool currently applies, is in line with what is applied

under banking legislation



Different Types of Risk

Credit Risk & Market Risk Risk Capital
> Participant failure to honor - default or bankruptcy > Multiple participant & bank defaults.
> Trades settled daily & collateral posted in order to mitigate > rNe\\//iEe\:\?equirement NP holds reserves or ‘Risk Capital’. Regularly

» Monitor banks (ratings, exposure / concentration). > Also: credit facility - unused

> Market risk = foreign exchange risk. Hedged with local banks.
Other Types of Risk
Liquidity Risk .
» Cross Clearing between the European CCPs

> Nord Pool as cash settlement manager fails to pay a seller of power. > Cybersecurity threats

> Nord Pool maintains a positive net cash position: buyer debit T+1 & seller
credit T+2.

» Cash & liquid on-demand guarantees / LoC. ' @ L |] 1Ty ﬁ O
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CREDIT RISK MITIGATION

Established processes towards Market Participants

» Prospective members = Risk review, main focus financial strength
> All members post collaterals as security for trading

» Collaterals are calculated on a daily basis, as part of an automated process in the clearing
system, ensuring that changes in trading patterns are continuously mitigated

» Automated daily settlement transactions = ensure payments are made in due time
»Pay-ins are due to Nord Pool 24 hours before pay-outs = prevent a liquidity squeeze

»Dedicated Clearing team follow up and ensure that all members meet their financial settlement
and collateral requirements on a daily basis



RISK MITIGATION

Prerequisites for a Membership at Nord Pool

» Obtain, maintain and comply with all licences, authorisations and agreements
 Applicable law to enable physical electricity trading

 Perform obligations under the Nord Pool Rulebook
» BRP License/Agreement either directly or via an appropriate nominee
» Contact persons for membership, clearing & settlement, collateral, and trading
» (Cash settlement account in a bank approved by Nord Pool
» Provide initial collateral

» Be approved in Nord Pool’s risk review
« Rating B or higher from Credit Safe,

» 0or meet requirements in internal and more extensive risk review

» Proven proficiency and expertise in reference to trading in the physical market



Breeches of Obligations

» Market participant fails to upheld obligations or becomes a credit risk to the CCP
» Repeatedly late cash settlements
 Failing to provide adequate collateral

» (Can exclude or suspend participants from trading (worst case)

 Alternatively limit trading (milder case)

» Alternatively add extraordinary margin call (even milder case)

» TS0s mandate to request suspension
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ank you for your attention!

Lars Ingebrigt O. Rokkones

Risk Manager | Finance

E-Mail: lars.rokkones@nordpoolgroup.com

LinkedIn: linkedin.com/in/lior/
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Hedging of power prices and
financial power markets

Trading adviser, Nord Pool (previously
at Nasdag Commodities)

www.nordpoolgroup.com/academy


mailto:Sandro.olivieri@nordpoolgroup.com

AGENDA

Introduction to the Financial Market
Financial products and hedging

Clearing and settlement of financial products
EPADs (Electricity Price Area Differential)

Exercise

www.nordpoolgroup.com/academy 2
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Financial market
Hedging of prices on exchange or OTC

Day Ahead market (SDAC- Single Day
Ahead Coupling)

The DAM is a daily auction that closes at
12:00 every day. System price and area
prices are calculated for delivery each hour
the following day.

Intraday market (SIDC/XBID)

The ID is a continuous (24/7) market and
closes shortly before each delivery hour.

Balancing markets

Intra-hour market for maintaining the power
balance. Operated by the respective TSOs
where final adjustments are made to ensure
50Hz frequency in the grid and security of
supply.

Imbalance settlement

Post-hour settlement of deliveries between
market participants

10 years

Overview of power markets

| Day-ahead Intraday | Intrahour

1,5 months

Financial market

Financial settlement

Exchange or OTC

Reference price
(system price)

| $—

Physical delivery

I._____________________>

Physical
delivery

Physical delivery

Nord Pool

______________ > Balancing
market

Imb. settl.

Financial
settlement

TSOs

Time

www.nordpoolgroup.com/academy
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Today’s Nordic model for trading power

Nord Pool Other exchanges or
OTC

Physical delivery Financial settlement
Day ahead 10 years ahead

(+ intraday)

Auction (deadline Continous trading (8.00-
12:00h) 17.00 Nordic)

(continous trading 24/7 in
intraday market)

Spot-contract Future-contract
TSO agreement needed NO TSO agreement
needed

¥ ¥

The combination of the 2 power exchanges forms
the Nordic Model



Physical vs Financial Power Exchanges

DAY Nord Pool + sell and buy orders (€/MWh) for physical delivery/consumption
AHEAD (“physical” day-ahead- of power for the next day
auction) + Nord Pool runs the auction and confirms the winning bids
+ cash-settlement and physical delivery/consumption of power the
next day (=day ahead)
+ contracts to buy or sell power are traded now but “financial
Exchanges for delivery” is happening in the future
financial power (max 10 years ahead)
NEXT or OTC + "financial delivery” = financial compensation for price differences
DAY AND between the System price and the fixed contract price in the
UP TO * Futures delivery period , but no physical delivery
« EPADs
* Options » The Nordic Model:
+ Buy/Sell the physical electricity in the spot market and combine
the spot deal with financial settled power derivatives for hedging
v purposes to avoid future price risks.

10 YEARS



Brief comparison between physical and financial power
markets

» VOLUMES
Financial market much bigger than physical for yearly volumes traded (with a rate of approx 2)

Nordic Power volume in TWh
2000 1864

e 1603,8 1628,4
1600
1400
1200
o0 s 995 98
800 - e ) Ay
600 L= Lk :
400 i -
200 s ol :
0 —_— ; sl

2021 2020 2019
B Financial ®Physical
» MEMBERS
More or less the same players excepts for speculators that are present in the Financial market and not in the
Physical (at least not in the day-ahead)

» EUROPEAN INTEGRATION, not for financial power.
The physical market is going towards a European integration that started already in June 2018 with the XBID
project for Intraday, and continued in 2021 with the Day-Ahead. The financial power market has just

competition and not integration/cooperation (with shared order book).

vZ

00
0%
ro

www.nordpoolgroup.com/academy 6



The decline of financial power volumes- 2019

Nordic financial power volumes drop to 21-year low
— Nasdaq

(Montal) Nordic financial power volumes traded and cleared on the Nasdaqg Commaodities
exchange plunged nearly 14.5% year on year to 814.2 TWh, the lowest level since 1998.

Trades conducted directly on the exchange fell 5% to 3905 TWh, while the volume of cleared over-the-
counter trades slumped 21.5% over the penod to 423.7 TWh, data from the exchange showed on
Monday

In 1988 497 .6 TWh was cleared and traded on the exchange.

Direct trades in December, meanwhile, totalled 41.6 TWh, an increase of 53% from December 2018,
when volumes were subdued in the wake of Norwegian trader Einar Aas's default.

The Decambear diract trading voluma also increasad from November which stood at 35.3 TWh

In the German power markel, Nasdag saw an 71% year-on-year drop in volumes lo 33.4 TWh in traded

; Source: Montel News
and cleared contracts, according to the exchange.

Date: 6 January 2020

www.nordpoolgroup.com/academy
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The revival of financial power volumes in 2020

Nordic financial power volumes jump 14% to 932
TWh in 2020

(Montel) Nordic financial power volumes traded and cleared on the Nasdaq Commodities
exchange rose 14%, year on year to 232 TWh in 2020, recovering from the 21-year low hit in
2019, amid record low prices.

Trades conducted directly on the exchange climbed 30% to 506 TWh, while the volume of cleared OTC
trades edged up 0.5% over the period to 426 TWh, data from the exchange showed on Tuesday.

Nordic power prices Tell to record low levels in 2020 amid a swelling hydrological surplus and a higher
wind power output due to renewabies expansion in the Nordic region.

The Nordic system price averaged only EUR gEREEIMWh |ast year, down from EUR 38_84/MWh in
2019, according to figures from the Nord Pool exchange.

In the German power market, Nasdaq saw a further decling in volumes to 23.8 TWh, down from 33.4
TWh in 2019, which was a 71% drop from 2018.

In December, Nasdaq saw direct trades on the Nordic market of 50.5 TWh. This was down from 62.1
TWh in November but up from 41.6 TWh in December 2019

ro

Source: Montel News
Date: 5 January 2021

www.nordpoolgroup.com/academy
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The decline of financial power volumes - 2021

Nordic financial power volumes hit 23-year low in
2021

{(Montel) Nordic financial power volumes traded and cleared on the Commodities
exchange slumped to their lowest point since 1998 last year, falling 14% to 201.9 TWh, it said.

Trades conducted directly on the exchange slid from 5062 TWh in 2020 to 4407 TWh last year, amid a
very volatile autumn with record high prices, it added in a statement.

The volume of cleared OTC trades dived 15.2% over the period to 361.2 TWh.

In December, JEENER saw order book trades in the Nordic market of 29.4 TWh, a steep decline from
50.5 TWh in December 2020.

In 1998, 497.6 TWh was cleared and traded on the exchange, while a 21-year low of 8142 TWh
German volumes dive

In the German power market, meanwhile, saw traded and cleared power volumes plunge 13
TWh in 2021, down from 238 TWh in 2020.

02
00

0%
ro



Risk in the power market - Overview

eather
Risk

rice RI  olme
Risk

» Hedged volume > forecasted demand = long
position
Hedged volume < forecasted demand = short

RISK . position

» Price risk/profil risk

Credit Risk . IT-Risks

* Operational Risk
+ Liquidity Risks

« Counterparty Risk * Legal Risks
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Price Risks - fundamental drivers
(short term)

Spot price risk

Hydro balance/Reservoir levels

Weather/renewables
(Rain, Wind, Temperature, Sun/Clouds)

Renewables (especially Wind production)
Increase intraday spot volatility

Transmission capacity

NORD
POOL
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Price Risks - fundamental drivers
(long term)

Long term price risks (hedging horizon 1-5 years)

LS Yok

PR AR ORI MR STTRALRICM

fuel prices (gas, coal and oil) and German Power

EUA (Carbon) -
Access to nuclear energy (maintenances and nal *
failures)

Expected production and consumption
(holidays/workday/weekend)
Regulation/political decisions

Macro economics

Power Markets follow trends for Carbon and Fuel
Markets
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AGENDA

Introduction to the Financial Market
Financial products and hedging

Clearing and settlement of financial products
EPADs (Electricity Price Area Differential)

Exercise
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Exercise

&)

Thor the salmon farmer has studied the weather and is convinced that the
unusual high temperatures indicates a coming period of smaller/fewer fish.
Since he feels that the unusual high temperature will influence the price of his
salmon negatively, he wishes to ensure that he can sell parts of his
production at today’s price, in a month.

Yo sushi restaurant is a big buyer of salmon and do not believe that the
weather will have an impact on the size/price of salmon. Therefore, he thinks
that the price of salmon will increase in a month.

The two parties agree today on a future price of €5.00 per kg for delivery in a
month and a volume of 500 kg.

4

The price today is € 4.80 per kg.

A month later the price is € 5.50 per kqg.

Who has made a profit/loss on the deal?
How big is the profit/loss?

www.nordpoolgroup.com/academy 14
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Answer

Since the price increased, Yo Sushi made a profit, and the salmon
farmer has lost on the deal. But both improved their financial
predictability.

Yo Shushi can buy @ EUR 5.00/kg although the market price is
about EUR 5.50/kg.

* The farmer could have sold at EUR 5.50/kg, which
was the price a month later, but he has committed

to selling at €5.00 per kg.
» Profit/loss (5.50 — 5.00) * 500 = €250
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Derivative - Future

A derivative is a contract between

2 parties (Buyer/Seller) Counterpart 1 and
Counterpart 2

to buy/sell C1 = Buyer (long position)
C2 = Seller (short position)

a specified Quantity 10 MW

of an specified underlying System Price

on a specified day in the ENOFUTBLYR-21

future (delivery period year 2021)
(delivery period in power

markets)

at a price agreed on today 24 € | MWh

=> FUTURE IS AN OBLIGATION

vZ
00

0%
ro

Derivative: A contract derived from
another price or index (for example
Nord Pool’s system price).

Financial Contract: A cash settled,
non physically delivered contract.

Future: Contract for buying or
selling an underlying product
(power) that locks in a price for a
certain period of time (obligation)

www.nordpoolgroup.com/academy
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Product Specifications

The listed power derivatives are settled against a reference price (INDEX) based on the result of
the “day-ahead spot market”. The financial market is as such a purely financial market where all
contracts are traded and settled irrespective of transmission capacity.

TRADE LOT 1 MW

CURRENCY EUR

TICK SIZE 0,01EUR/MWh

Base Load: 0-24h, Mon-Sun, all days for the current
month

Peak Load: 8-20h, Mon-Fri incl. holydays, for the
current month

Nordic Power:
Nordic System Price (Nordic day ahead spot price)

CONTRACT BASE/UNDERLYING INDEX

Respectively:
PHELIX (DE), N2EX (UK), EPEX (FR), GME (IT)
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Reasons for trading power derivatives

1. HEDGING
» Consumption

» Against increasing prices => long hedge
» Production

» Against falling prices => short hedge
» tailor made products

2. SPECULATION (PROP TRADING)
» Prop traders take risks and creates liquidity

3. ARBITRAGE (HFT)
» Using of price differences

(Buy the cheaper contract and sell the expensive one at
the same time)

www.nordpoolgroup.com/academy 18



What does it mean hedging?

» WHAT IS HEDGING

A hedge is used to manage the price volatility of the spot market
for both producers and electricity purchasers.

» HOW AND WHERE HEDGING

Hedges are either agreed directly between the parties (known as
over-the-counter - OTC) or bought as derivatives on the power
futures exchange markets.

» WHY HEDGING

Is a strategy to reduce risks/volatility of earnings.

As prices fluctuate over time, traders can either close out or hold H E DG I N G

their futures positions to make money or minimize losses.

NORD
P O O L www.nordpoolgroup.com/academy 19



Main types of hedging strategies

> Not to hedge

Is in itself a strategy that makes revenues vulnerable to adverse market
developments

Reason: avoid having to explain the potential losses that the hedging
program may experience

BUT: revenues being fully exposed to market forces outside of own
control

» Hedging with Futures

Locking in future revenues by fixing sales prices for predictable volumes
(reduces exposure to spot prices and provides a high degree of cash flow
predictability)

> Hedging with Options

Buying insurance by paying a premium to protect against potential price
declines/increases

www.nordpoolgroup.com/academy 20



Hedging - real example

IR hedges 99% of 2021-22 production at EUR
44.30/MWh

[Montel] Swiss utility m hedged 99% of its baseload power for its fiscal year 2021-27 at an
average of EUR 44.30/MWh by 1 May, the company sald an Monday,

This represents a rise of one point compared with hedging levels as of 1 December 2019, although the
price has coms off by EUR 0.20

Al the same time, [EfEE increased its hedged bassload position for 2022-23 from 32% 1o 63%, with the
avarags achieved prics dropping to EUR 44 80/MWh from EUR 46/MWh hall a year ago.

For 2020-21, (Efsls remzined hedged at 99% and EUR 40 108dWH, while all owtput for 2019-2020 was
hedged at an average EUR 37/MWh, unchanged on December’s figure

This compares with an average price of EUR 28.50/Wh fetched for 2018-19.

Swiss front-year beseload last traded at EUR 44 83/0Wh, with the Cal 22 at EUR 47 500Wh and the
Cal 23 at EUR 47 16MWh on the EEX

e firm, which reportad a o an Monday, operales nuclear powar plants, hydropowear and
blomass urdls in Switzarland. internatronally, it s focused on renawables.

Source: Montel News Date: 8 June 2020

NORD
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Volatility increased demand for hedging

olatile markels increase demand for hedging —
Statkraft

[Montel) Inseocurity on the energy markets and volatile power prices due the impact of the
aranavinis crisis have created new opportunities for traders, sald Genman unit of Mornsegian
gnergy company Slatkrall on Monday.

Wyie ses many cpporiunites in the market and & high demand for hedging Iransactians in view of the
curment uncersainty,” Judith Tranninger, s pokeswoman for the company sman cparations, told
Moritedl.

Fears of A giobal recession due to the efforts to curb the coronavinus from spreading, have sent energy
markels ng over thr past few wasks

Al mes of insscunty, utihies typically ry (o minimiss thelr exposune o price swings and potential nsks
of losing monay by seling ahead thair power cutput 5t a fiked proe

Frant-yaear fall
¥ the power markel, for examples, the German Gal 21, a European benchmark, ha

hitting & ane-rmonth high of ELUR 43 Whon 17 February. The confract last changed hands &t ELIR
38 85/ NWTh on the EEX.

Statkraft's mval Uniper, too, felt it hedging strategy was protecting the company against market risks,
pokasman GEenn Cppermann saikd, noting i remained conficent about the outicni for this year,
despile the impact of the vinus with locdoswns across Europea.

A& significant share of the generation porifalio [of nuclear and opower] I reed for 2
==1ls ]

Lirilper Rasc Shid all of ks enmar nuchear and hypdoopowssr oulpul hor 2 1 & of Decarnbser and aarouns
% of its MNordic output, according to

@ increass heir hedgimng in the

Source: Montel News
Date: 6 April 2020
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Reasons for and against hedging

Reasons For Hedging Reasons Against Hedging
Manage production Up-Front Payments &
revenues to ensure greater Margin Costs (Collateral
financial stability and stable and Default Fund
earnings Contribution)

Reduce budget uncertainty
as a result of price volatility
by hedging revenues

Mitigate Price Risks

Lower Borrowing Costs

Improved Credit Rating

Revenue Predictability

www.nordpoolgroup.com/academy 23



“A MEMBER WHO
COMMITS TO
CONTINUOUSLY
QUOTE BUY AND
SELL PRICES ON
THE EXCHANGE”

The importance of a Market Maker

The exchange requires that the market maker quotes a maximum
"spread” between buy and sell prices.

A ’spread” is the deviation between a buying and selling price.

.....................................................................................................................................................

.....................................................................................................................................................

Market Makers benefits for the exchange:

.« Generate interest
: Promote and develop market liquidity
.« Create a market

.....................................................................................................................................................

. Benefits to be a market maker:

» Market maker pays reduced fees
.« Market Makers get paid
i « Easier possibilities for hedging purposes/speculative trading

.....................................................................................................................................................

www.nordpoolgroup.com/academy
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What is a LPP (liquidity provider program)?

“A Member who commits to trade a minimum amount of volume (GWh/TWh) per month on a
specific product on the exchange”

.............................................................................................................................................................................................

The exchange does not require that the liquidity provider quotes a maximum "spread”
between buy and sell prices.

.............................................................................................................................................................................................

LPP benefits for an exchange:

* Promote and develop market liquidity

* Create a market

+ Get more players involved in the market

.............................................................................................................................................................................................

Benefits to participate to a LPP:
* Liquidity provider pay reduced/no fees
« Easier possibilities for hedging purposes/speculative trading

.............................................................................................................................................................................................
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AGENDA
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Introduction to the Financial Market
Financial products and hedging

Clearing and settlement of financial products
EPADs (Electricity Price Area Differential)
Green products in the power market

Exercise

www.nordpoolgroup.com/academy
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From bilateral to cleared trading

Market
Information X

Transaction Cost X
Matching

Efficiency X

Counterparty Risk X

Regulation X

Operational Risk X
Trmrnn CAL

Market
Information X

Transaction Cost X

Matching

Efficiency X
; S [ Counterparty

Risk X

Regulation X
Operational Risk X
Transparency

--

Market
Information X

Transaction Cst X
= Matching
> / Efficiency X

Counterparty Risk X

Regulation X
Operational Risk X

02
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0%
ro

Transparency X

Ip.com/academy

27



Elements in a well-functioning financial market

v v

LIQUIDITY

Standardized contracts
Market Making

TRANSPARENCY

Bid/Offer-Spreads and volumes are visible for all
counterparts

Urgent Market Messages (UMM)

(i.e. cable outage, power plant outage)

SECURE COUNTERPART (CLEARING)

Clearing House is a neutral and secure counterpart
=> no counterparty risk
Clearing house guarantees trading and settlement

EQUALITY

Members

Information (UMM, prices, trades, other external and internal
info)

MARKET SURVEILLANCE

Regulation/compliance
Supervise and check transactions (Insidertrading)

Q:-O
()

)R (5
@ ©®

www.nordpoolgroup.com/academy
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Futures- Positions (short/long)

A FUTURE POSITION CAN BE LONG OR SHORT:

LONG POSITION
Buy a Future contract
(make profits when prices increase)

SHORT POSITION
Sell a Future contract
(expect falling prices)

FUTURES
Daily cash settlement (profit/loss)
in trading- and delivery period

www.nordpoolgroup.com/academy
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1) Futures - cash flow: Trade Day
+5MW JAN-23 (744 hours) at 35€/MWh

DING PERIOD DELIVERY PERIO

ing day — last trading day Mont
06.2022 — 31.01.2023) (01.01.2023-3
/ CONTRACT
‘g.l‘\ulgx\;‘l -"I'f‘l-\lli;ﬂ ..I'F‘\i. ;IFJ\I“""‘. .!! E PRICE
¥ v L SPOT
Do REFERENCE
: PRICE/SYSTEM
35,00 ' Hedge at 35/MWh for Jan PRICE
. 2021, independent of the : DAILY
Trade Price : FIX
outcome of the System : roT
M qPrice ,a\ _ AVERAGE
) W) >
16.06.2022 01.01.23 31.01.23

A\

What does the trader pay today straight after he bought 5 MW for Jan-23, before end of day?

What does the trader pay today at the end of the day if the closing price (daily fix) for Jan-23 contract
is 35 EUR /MWh?

» What does the trader pay if he had bought this 5 MW at Nord Pool for physical power for one day in
January 20237

+5MW * 35€/MWh * 744hours = -130.200,00€ will be paid in total for the electricity end of Jan 2023

A\



2) Futures - cash flow: Daily settlement procedure
+5MW JAN-23 (744 hours) at 35€/MWh

DELIVERY PER
period

DING PERIOD
ing day — last trading day
6.2022 — 31.01.2023)

(01.01.2023-31.
Final
Closing CONTRACT
Price i /M n PRICE
- BATOAN A LA e e SPOT
‘ & bl Y3 LTI T I REFERENCE
‘ ‘ ’ - PRICE/SYSTEM
35,00 . : PRICE
Trade Price
Contract Price 35 € SPOT
DAILY CASH : R AVERAGE
SETTLEMENT . . . :
+4.650 2?3%0&'3‘305 2.604 +6.324 + 4.650 TRADABLE 31.01.23

Cash Settlement in Trading Period (P&L)

(Daily marked-to-market calculation against DAILY FIX)

Contract:
Contract price:
Settlement T+1:

Buy 5MW Month (744 hours)
EUR 35

Cash Settlement in Delivery Period/Spot Ref Period (P&L)

(Daily marked-to-market calculation against DAILY FIX)

Cash Settlement on day 1 of delivery period:

(36,25-35,00) x SMW x 744h = € +4.650,00

=> (daily Fix — previous day Fix) x MW x h

Total Market Settlement in Trading Period
(36,00-35,00) x 5SMW x 744h = € + 3.720,00

Trading Period: period of time, when the contract is tradable (buy, sell, close a position)

Delivery Period: period of time when the contract is settled against the system price day per day. Trading anyway is still possible.
www.nordpoolgroup.com/academy

 (daily fix — previous day FIX) x MW x h

t (37,25-36,00) x SMW x 744h = € +4.650,00

31



3) Futures - cash flow: Final settlement
+5MW JAN-23 (744 hours) at 35€/MWh

DING PERIOD DELIVERY PER
ing day — last trading day peria
6.2022 — 31.01.2023) (01.01.2023-31.01.

< o 65— ST
. N \‘"“:. At A v T :"'g'ﬁ...., SPOT
‘ M o \..- f«..p LY \.'.,,_ :__I'! I‘.'.; i‘; (ECTLIIELLEL REFERENCE
® - : # K : PRICE/SYSTEM
35,00 . PRICE
Trade Price :
: : Contract Price 35 € : SPOT
: ™ AVERAGE/
DAILY CASH ' : >  EXPERATION
SETTLEMENT +4.650 -2.790 -1.860 -2.604 +6.324 : +4.650 31.01.23 DAY FIX AT
TRADABLE : TRADABLE 36,50

Final Settlement of the Daily FIX on the Expiration Day => the time
weighted average of the applicable Spot Reference Fixes (System Price) published in
the Spot Reference Period/delivery period by the Spot Exchange (Nord Pool)

Total Market Settlement (P&L) for the trade

(=sum of daily market settlements)

(Exp Day FIX —trade price) x (+/-) MW x h (delivery period)
(36,50-35,00) * +5 MW x 744h = in total € + 5.580,00
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Margining and settlement

First trading day Trading period: T+2 - Expiration day
1. Contractis listed 1. Daily Market Settlement for previous day is settled

. ST 2. Collateral for IM is collected
Trading pen_od. Trade da’Fe (T) 3. End-of-day
1. Atrade in the contract is executed 4 Daily Fix is determined
2. End-of-day 4 IM is calculated

» Daily Fix is determined » Daily Market Settlement is calculated

4 Initial Margin (IM) is calculated o .

» Daily Market Settlement is calculated EXplratlon day (LaSt tradmg day)

4 Trading and clearing fees are calculated 1. End-of-day

. T » Expiration Day Fix is determined

Tradmg perlod. _T+1 4 Expiration Day Fix on the Expiration Day (first Bank Day following
1. Trading and clearing fees are settled the Expiration Day if the Expiration Day is a non-Bank Day) by
2. Daily Market Settlement T is Settled using the time weighted average of the applicable Spot Reference
3. Collateral for IM is collected Fixes published in the Spot Reference Period by the issuer of the
4. End-of-day relevant Contract Base

S Daily Fix is determined » Daily Market Settlement is calculated

» IM is calculated irati

+
4 Daily Market Settlement is calculated Explratlon day 1

1. Daily Market Settlement (final) is settled



Daily Closing Price/Daily FIX

THE CLOSING PRICE IS DEFINED AS

» The last transaction price reqistered in the exchange at a specific time selected
within the last five minutes of Trading Hours (between 15.55h — 16.00h).

» If this price falls outside the Spread at the time selected, the Daily Closing Price will be the
average of this Spread.

» In the event that no transactions were registered on the exchange the relevant Trading Day,
the Daily Closing Price shall be the average of the Spread ("bid-ask spread”) registered at a
specific time selected.

» If a contract has not been traded that day and there is no bid-ask-spread, the closing price
shall be the Daily Closing Price the previous Trading Day

vZ

00
0%
ro
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Cascading of products

Year contracts split into quarters. _ _

Expiry (last trading day) is 3 working days
before delivery. YEAR
v
Quarter contracts split into months.
Expiry (last trading day) is the last working

A
day before delivery. L¢ J L 0 J L J L J

Only the front month goes direct to
delivery but is still tradable in the delivery

N
e JIRlImlRl]

Month, Week and Day contracts do not
cascade

www.nordpoolgroup.com/academy 35



AGENDA

Introduction to the Financial Market
Financial products and hedging

Clearing and settlement of financial products
EPADs (Electricity Price Area Differential)

Exercise
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POWER EPAD

EPAD is a contract about the difference between the
area price and the system price.

 EPADSs are Electricity Price Area
Differentials between different price areas

*  Nordic style EPADs are contract
difference between a specific area
price and the Nordic system price.

+  Stockholm EPAD:
SYSTO = Stockholm area
price — Nordic System price

* German style EPADs are contract
difference between a specific area
price (a neighboring country to
Germany) and the Phelix system
price.

French EPAD:
EDEFR = French area price -
Phelix system price



In the Nordics there are 15 Epad areas (including the Baltics)
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Electricity Price Area Differential (EPAD)
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WHY WE HAVE EPADs

Nordic Futures contracts do not fully cover a specific price area risk. Therefore market
players can use the EPAD market to hedge against differences between a specific area
price and the Nordic system price or between 2 system prices (e.g. SY France minus
PHELIX).

EPAD settlement
= Cash settled in delivery period with reference to the difference between an Area Price
and the System Price.

Calculation:
=> Area price minus System price (result can be positive, zero or negative)

Example: 49,46 - 41,14 = +8,32€/MWh
EPADs trade at positive prices, when the market expects a specific area price to be higher than the
system price. Area price > System Price

EPADs trade at negative prices, when the market expects a specific area price to be lower than the
system price. Area price < System Price

www.nordpoolgroup.com/academy
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EPAD as hedging tool

To create a perfect hedge, a three-step process using
EPADs must be followed:

1. Hedge the required volume using future derivative
contracts (System price hedge)

2. Hedge, through EPADSs, any price difference — for
the same delivery period and volume

3. Fulifill physical delivery by trading at Nord Pool in
the same spot market area of the hedge

» RESULT: by combining a Future and an EPAD, you
have a complete contract settled against that
specific area price

NORD
POOL

Elspot market overview @

22332008 [T Mesolwtios | Vincis Dwy [=] Curwscy [EUR =] MicCagacitiwu + +« |7 Flow » + 1] Arwa Prices
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N800
440922
274068 &
00554
1870077
295089
24912
s019.8

Cell Tysherm price
100 1025 41.14
104 205.7 R
A2 0204

S0 T37 %
sazroy
LSy -
29 B0
o7 6902
1002785

www.nordpoolgroup.com/academy

40



AGENDA

Introduction to the Financial Market
Financial products and hedging

Clearing and settlement of financial products
EPADs (Electricity Price Area Differential)

Exercise
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Exercise - Contract Value

You buy 10 MW Future for Nordic power for Q3-2022 (2184h).
The contract price is 32 Eur/MWh.

What is the value of the contract for the Exchange/Clearing House?

1) If the end of day fixing price is 32 €/ MWh

2) What does the trader pay today when he buys this
contract on the exchange at 32 €/ MWh?

3) Contract value if it was a physical contract at Nord Pool

www.nordpoolgroup.com/academy
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Trading adviser, Nord Pool (previously
at Nasdag Commodities)

nordpoolgroup.com/academy
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Solution & Services

-~

A0 T N S

Physical Supply

Energy Procurement

Bulk Fuel Delivery Electricity & Natural Gas Procurement

Fuel Tank Solutions Regulatory & Reporting Services
Natural Gas Supply Generation Asset Optimization
Electricity

Lubricants & DEF/AdBlue

Fleet Fuel Cards

Energy Tax Optimization

Water Management

On-Site Fleet Fueling
Fleet Fuel Card Network For C-Stores
Fuel Retailers Branded Programs

Wholesale Fuel

Price Risk Management

Energy Price Hedging
Risk Assessment Workshop

Market Intelligence

Data Management

Energy Bill Validation
World Kinect Online & Customer Portals
FleetConnect

EMV Dispenser Technology

World

Energy Services

Sustainability

Sustainability Strategy

Carbon Footprint reporting
Renewable Energy Certificates
On-Site Solar

PPA, VPPA

Biogas

Carbon Compliance
EUETS/UKETS

Carbon Offsetting

SAF
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Agenda

30 minutes

Energy Services
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Emissions trading systems play a vital role in realizing the
needed decarbonization to reach net zero by mid-century World V€Tit=e

Energy Services

GLOBAL CARBON MARKETS WORTH OVER €200 BILLION
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25 operational emissions trading systems Yy
around the world PR WL I—
a further 22 trading systems under

development or consideration.
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Sector Coverage

DhimiiE=Rhc
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More and new sectors
are being added to
emission trading
schemes, increasing
industry coverage with
compliance obligations!

(17% of global emissions)
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What is it?

European Union Emission Trading Scheme (EU ETS)
EU allowance / Emission Unit Allowance (EUAS)

Key facts:

» The cornerstone of the European Union’s
drive to reduce its emissions

« Around 45% of total EU greenhouse gas
emissions are regulated by the EU ETS

« Putting a limit on overall emissions

« Companies can buy and sell emission
allowances as needed

« This ‘cap-and-trade’ approach = the most
cost-effective way

 The 28 EU Member States plus Iceland,
Liechtenstein and Norway

« 1EUA=1tonof CO2

_______________________________________________________________________________

How it works

i v’ A central authority/governmental body allocates or sells/auctions a limited
number of permits that allow a specific quantity of emissions over a set time
period.

i v’ Emitters are required to hold permits in amount equal to their emissions

. during the time period to demonstrate compliance.

i v' Emitters that want to increase their emissions must buy permits from others
willing to sell them. In effect, the buyer pays a charge for polluting, while the
seller gains a reward for having reduced emissions.

*  The European Commission is proposing that by 2030, sectors
covered by the revised EU ETS will need to reduce their
greenhouse gas emissions by 61%, compared to 2005 levels.

*  The European Parliament is proposing that by 2030, sectors
covered by the revised EU ETS will need to reduce their
greenhouse gas emissions by 63%, compared to 2005 levels.

Copyright © 2021 World Fuel Services Corporation. Proprietary & Confidential. All Rights Reserved.




Estimate of annual EUA demand from compliance market players

Lt of montoring penxt
31 Detemuter

WorldVenHe

Energy Services

» Covers approximately 11,000 power stations and manufacturing plants
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Source: Refinitiv
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Maritime Sector included in the EU ETS

European Commission
July 14, 2021
EU ETS reform proposal update

Timeline & scopein EU

Ship operators are required to surrender units
for:

» 20% of verified emissions reported for 2023
» 45% of verified emissions reported for 2024
» 70% of verified emissions reported for 2025
» 100% of verified emission reported for 2026

Activity scope

+ All emissions from voyages within the EU

* 50% of verified emissions of voyages to or
from a European port

+ All emissions that occur when ships are at
berth in EU ports

« The measure will apply to all ships above
5,000 GT

Legal entity
» The ship company / owner is responsible for
compliance

 If the ETS administering authority finds that a
shipping company has not complied with ETS

requirements for two or more consecutive
years, its ships could be denied entry to EU
ports

Peter Liese (lead EU ETS
negotiator), January 14, 2022
EU ETS reform proposal update

Timeline & scope in EU
Ship operators are required to surrender units for:

The scope could widen from 2026 onwards to ensure alignment with the

33,3% of verified emissions reported for 2023
66,6% of verified emissions reported for 2024
100% of verified emissions reported for 2025

Paris Agreement targets.

Activity scope

All emissions from voyages within the EU

50% of verified emissions of voyages to or from a European port
(2023-2027)

All emissions that occur when ships are at berth in EU ports
100% of non-EU emissions from ships calling at EU ports to be
caught if IMO fails to introduce a similar global measure by 2028
The measure will apply to all ships above 5,000 GT

Legal entity

ETS responsibility and payment fall on the commercial operator who
may not always be the shipping company. ‘Time charterers’ now
expressly included in the definition of ‘shipping company’. Operation
of the ship’ is now also expressly defined for the purposes of the
contractual allocation clause

If the ETS administering authority finds that a shipping company has
not complied with ETS requirements for two or more consecutive
years, its ships could be denied entry to EU ports

ENVI, May 16, 2022
EU ETS reform proposal update

Timeline & scope in EU
Ship operators are required to surrender units
for:

100% of verified emission reported for 2024

Activity scope

100% coverage from 2024 (European routes)
50% covered from extra-European routes
from and to the EU from 2024 to 2026

100% covered from and to third countries
from 2027

For countries already having a carbon pricing
scheme, the coverage is 50%

The measure will apply to all ships above 400
GT

All the relevant GHGs are included (CO2,
CH4 or methane, and N20)

Legal entity

No change

Copyright © 2022 World Fuel Services Corporation. Proprietary & Confidential. All Rights Reserved.



Current market status: € 85/ton
WorldVaIveN
« EUAs are bankable and valid until 2030 )
« Penalty for each ton of CO2 emitted without surrendering a permit. This penalty is equal to EUR

100/tCO2e. In addition, the allowances will have to be purchased back the following year at market
price.

100
90
80
70
60
50
40
30
20
10

0
01.06.2017 01.06.2018 01.06.2019 01.06.2020 01.06.2021 01.06.2022

Copyright © 2022 World Fuel Services Corporation. Proprietary & Confidential. All Rights Reserved. 9



The allocation of free allowances is reduced to the industry Woﬂd@
Frge a//ogat/ons fgr 2022 W/{/ be issued by 28 February 2022 for EU will ph ase out free
stationary installations and aircraft operators )
— well ahead of the 2022 compliance deadline.” carbon permits over
Actual and forecasted issuance of allowances 10 years for all sectors.
2,200
(15.5 billion allowances)
2,000
1,500
s
1,000
‘ Auctioning by
‘ »"1”:': r;n ) ' r
}' I I I I I States
F 0
d [le()eC:atIO nlgﬂ i 1(‘!-11 201 202 2003 208 207! 202 Innavation fund

mPower ®Industry mNER ®mAviation mAuctioning Free allocation buffer* PR R

Source: Refinitiv
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Carbon Border Adjustment Mechanism (CBAM) World

Energy Services

CBAM aims to:

* Put acarbon price on imports of
a targeted selection of products
to avoid and address the risk
carbon leakage.

» l.e.: avoiding carbon
intensive industry being
moved outside of the EU,
and the flooding of EU with
carbon-intensive goods

* Reinforce the EU ETS.

* Replace EU ETS measures (free
allocation of ETS allowances and
in some cases financial measures
to compensate for indirect
emission costs from increases in
electricity prices due to the EU
ETS) over time.

CBAM will apply to:

Initially, CBAM will only
apply to some goods and
sectors at high risk of
carbon leakage:

* Iron and steel

* Cement

e Fertiliser

* Aluminium

* Electricity generation

These sectors have
benefitted from free
allocations under the
ETS, but as these will be
phased out, which leaves
the sectors time to
adjust.

CBAM summary:

* The system is based on the purchase of certificates by
importers. EU importers buy carbon certificates
corresponding to the carbon price which would have
been paid if the goods had been produced under EUs
carbon pricing rules.

* EU importers register with national authorities where
they can buy CBAM certificates based on the weekly
average auction price of EU ETS allowances expressed
in € / tonne of CO2 emitted.

* EU importers declare the emissions embedded in its
imports and surrenders the corresponding number of
certificates each year.

Once a non-EU producer shows that they have paid a price
for the carbon used in the production of the imported
goods in a third country, the cost may be fully deducted for
the EU importer.

Copyright © 2021 World Fuel Services Corporation. Proprietary & Confidential. All Rights Reserved.

11



Increased Linear Reduction Factor

World

Energy Services
EU seeks to tighten carbon market. To do so, the Commission proposed to increase the Linear Reduction Factor
(LRF). The linear reduction factor is reducing the overall cap. The LRF has currently an 2.2% annual rate. ENVI
proposal: 4,2% from 2024 and increasing it by 0.1% annually
EUA Auction Calendar 2022
Latest proposal:
e 4,4%in 2024

* 4,5% in 2026 50.005,000
* 4,6%in 2029 70,000,000
60,000,000 -
50,000,000
EU proposal:
40,000,000
one-off cut of 70 min
o 30,000,000
permits to carbon
. 20,000,000
market cap in 2024
. 10,000,000
and 50 mIn in 2026

&
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Policy Timeline

Fit for 55 package moving forward

World

Energy Services

May 17th ENVI Committee vote June 8th Parliament plenary vote:

Major outcomes: )

Major outcomes:
* Increased emissions reduction target 67%
* MSR threshold lowered
* Free allocation phased out by 2030 for CBAM sectors
* Limit market access for speculative investors
* Tighten Article 29a — price control mechanism
 ETS2

¢ Sent back to the ENVI Committee

Council finlasing their position (end June)

Trilogue negoatiations H2 2022 (September)

Fit for 55 package turn

into law

Copyright © 2022 World Fuel Services Corporation. Proprietary & Confidential. All Rights Reserved.
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The gas & coal price is important for the EUA priccveV

* In 2022 and 2023, we
expect no or limited fuel
switching due to gas
market constraints

Euro/unit

 Decommissioned coal
plants are brought and
countries are opening up
delay coal phase-out
plans.
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Bullish factors

More certain:
Coal power is more profitable than gas
German government to introduce price floor at 60 euro per ton

The EU’s securities market regulator ESMA has found no evidence of anti-
competitive trading behaviour in the bloc’s carbon market

Delayed allocations of 2021 & 2022 free allowances
Bullish outlooks attracts mainstream investors and retail
Increased demand for hedging
More speculative trading activity
Unlikelihood of industrials selling off surplus allowances
Gas storage is drained (political risk with Ukraine and Russia)
French nuclear provider EDF downgrading 2022 output
Low hydro reservoir levels in parts of Europe
Lower cap
Shipping sector entering the market and hedging volume
News and developments in the Fit for 55 proposals
ENVI vote outcome

Uncertain:
Low wind power in the system

UK ETS (UKA) linking to the EU ETS

Bearish factors

More certain:

Some industrials lowering production in 2022 due to high energy
prices

Coal to gas switching (old coal facilities are closed down)
Nord Stream Pipeline

EU Taxonomy will approve nuclear as a renewable energy
source

2022 free allocation

Russian invasion of Ukraine

ENVI voting to curb speculators

Possible amendments to Article 29a

Selling of 200-250 min EUAs from MSR for the RePowerEU
Uncertain:

More wind power in the system and lower demand for fossil fuels

Prospect of the price control mechanism kicking in

COVID-19 lockdowns

World

Energy Services

™
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EU ETS Outlook
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There is a lot of market
uncertainty
_ We believe the upside
-
-=" risk is greater than the
- -
-~ downside potential.
Q1 2022 Q2 2022 Q3 2022 Q4 2022
Average price (€/ton) = = Possible low (€/ton) Possible high (€/ton)
Period Major price influences [Average price (€/ton) |Possible low (€/ton) [Possible high (€/ton)

Q1 2022 EUA Prices traded as low as €55/ton following the Russian invasion of Ukraine 83 58 96
Q2 2022 Prices has traded sideways despite the compliance deadline and Fit for 55 voting 84 77 92
Q3 2022 [Announcements on the Fit for 55, lower summer supply and influx of speculators will drive up prices 105 90 120
Q4 2022 Further announcements and possible implementation on the Fit for 55 leading up to 2023 cause rising prices 115 95 130
IAverage 2022 101 87 114

Copyright © 2022 World Fuel Services Corporation. Proprietary & Confidential. All Rights Reserved.
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Voluntary Carbon Projects Location

World Ventde

Energy Services
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Types of projects and standards 03

Carbon offsets are generated from
a range of different project types;
- Renewable energy
- Methane capture/avoidance
- Energy efficiency projects
- Forestry
- Other projects

World

Energy Services

Eve ryt h i N g E ne r‘gy All values ore in MtCO.g.

RENEWABLES

@ Wind

® Large hydro

@ Biogos

@ Biomoss/ biochor
Run-of-rives hydro
Salor
Geathermal

FORESTRY AND LAND USE

@ REDD [Combined)
@ Miorestofion/ reforastation

® |mproved forast monagemeni
@ Grossland/rangeland manogement

METHANE
@ Londfill methane

EFFICIENCY AND FUEL SWITCHING
® Ene;gs efficiency—(ommunity-focused (targeting
indivduals/ communities/housing/compuses)

® Energy efficency—IndustrioHomsed [forgefing
corporations,| inz}uﬂrinl processes)

Fuel switching

HOUSEHOLD DEVICE

@ (lean cookstove dishibution
Water purification device distribution

TRANSPORTATION
@ Tronspertulion—private [cars/ frucks)

OTHER
® Dther
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The carbon offset standards

There are multiple standards to carbon offsets. A standard sets additional requrements to a projects and gives a form of
qualiity labeling and is impacting the price.

World

Energy Services

The Gold Standard, is published and administered by the Gold Standard Foundation, a non-profit foundation in
Geneva. Was designed with an intent to ensure that carbon credits are real and verifiable and that projects make
measurable contributions to sustainable development. Its objective is to add branding, with a quality label, to Carbon
Credits. Gold standard is ensuring that projects have the highest levels of environmental integrity and delivered
sustainable development benefits to local communities (co benefits).

Environmental co-benefits could include improved air quality, improved soil quality or avoided :.:3! ;:::,ﬁ?-'?(it?:\?(a;:m)n cradits
pollution, improved water quality or access, natural resources protection ’ ' -
Social co-benefits could include education, research, awareness raising, improved health and safety,
job or income generation

Economic co-benefits include Improved energy availability or access, support to economic
development or stability

Verra is an organization that verifies, that the emission reductions generated by projects are actually occurring.
The VCS Program ensures the credibility of emission reduction projects. Once projects have been certified
against the VCS Program’s set of requirements, carbon offsets can be issued. Verra’s role is to develop and

administer the program.

= VE rH:i Ed Cﬂl"hﬂ n Registry syste™
Standard

20
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Market Balance by Date

World
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Voluntary Carbon Price Developments

World

Energy Services

Average Prices

Project technology @A/R @ Biogas @Cookstoves € REDD+ @Solar @ Wind

$/ton CO2

S What determines the price of a carbon offset?
" * Technology
* Vintage
e Standard
"  Location
* Co-benefits
: * Eco-label
e Volume

0
2020 2021 2022
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Carbon Reduction Strategies
Certificate Systems World 1

Renewable Energy Certificates o e
Electricity Consumer

Electricity Producers

Association of Issuing Bodies

With GO Purchase

Power
—
7‘:’A\\\ .
Power O NI
o —
" . s )N
.AQ}\‘
v ——

Electricity market < : i
Transmission System ‘! P

Without GO Purchase
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Different Renewable Energy Certificates

World

Energy Services
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Demand for GOs by technologies in Europe (MWh)
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Delay in some registries results in incomplete data which will be corrected in future reports based on AIB’s update

World Ju
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: 726 TWh

/ 363 TWh

B Renewable
W Nuclear

B Fossil

Spanish statistics for year 2020 has
been corrected since the previous
updates by removing rest of the
national GOs from those. The year
2019 includes both National and
EECS GOs.
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Demand for GOs by renewable technologies in Europe (MWh)
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Delay in some registries results in incomplete data which will be corrected in future reports based on AIB’s update
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~

651 TWh

Q1 2022: 344 TWh
W Hydro

B Wind
% Solar
B Other
B Geothermal

B Biomass
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Demand and supply in each year (MWh)

World
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900,000,000

800,000,000
U, Total supply in 2021 was

700,000,000 835 TWh and total

demand was 726 TWh,
600,000,000 leaving a gap of 109 TWh.
So far in 2022, demand has
500,000,000 been 363 TWh and total
B Demand | supply has been 251 TWh.
400,000,000 B Supply
300,000,000
200,000,000
100,000,000
0

2019 2020 2021 2022-Q1

Delay in some registries results in incomplete data which will be corrected in future reports based on AIB’s update
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Prices

World

Energy Services

Wind GOs (€/MWh) Hydro GOs (€/MWHh)

3.0 10

. i Prices ranges for the presented countries
and vary on a variety of factors such as:

2.0 30

15 e v Vintage
v Production period

- e v' Technology

05 o3 v' Quantity

00 o v' Market trends, demand & availability

062021 092021 122021 032022 062022 pgpmy oA 13RO O3/ ORI v Eco-label & additionality features
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Policy development to look out for

World

Energy Services

The Netherlands introduces full disclosure New government wants to
20 JANUARY 2020 pull Norway Out Of GO

As of the 1st of January 2020, the Netherlands has introduced a full disclosure market
system for guarantees of origin. Twelve months prior to the implementation it was
already possible to voluntarily disclose information on non-renewable energy
supply, but this is now compulsory for all suppliers within the Netherlands.

Prowe L35 281 L5

Dimzicaurs for almciriciy purchass Ehectelciiy gearchides in Ry with ard
witfaul guarastess of arigin 20249 withoul guarantess of soigin 2020 (124 TWH
1182 TWh}

s

Ok gunbmess 3 ofg W AR &1 g Sl O o

Blectriciny gensiation in Maenaay 2520
18% 750 TWH)

¥l 2%

L=

Reneweshis power UCiEal povwe Foeail Chermal powel
Renewesbie powe Mudes 1) - osail Cherm
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Policy development to look out for

World

Energy Services

The European Commission "Fit for 55“ RePowerEU
* Increased renewables target of 40% by 2030 (up * The Commission proposes to increase the headline 2030
from 32%), in addition to the increased energy target for renewables from 40% to 45% under the Fit for 55
efficiency target of 36-39% (up from 32.5%). package.
« GOs will be a key tool to help promote PPAs to * A dedicated EU Solar Strategy to double solar photovoltaic
reach the increased renewables target. capacity by 2025 and install 600GW by 2030.

* All requests on GOs from renewable producers
must be granted by national governments,

including those that receive subsidies.
Taxonomy

* The European Parliament voted against
including natural gas and nuclear energy
on a list of climate-friendly investments.
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Thank you for joining us!



Power Purchase

Agreements

NORDPOOL ACADEMY - 16 JUNE 2022

SERGIU MAZNIC
MANAGER

AFRY MANAGEMENT CONSULTING




Topics for today

— What is a PPA?

The (changing) role of PPAs

Key PPA terms
- Q&A
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WHAT IS A PPA?

PPA definition

Power Purchase Agreements (PPA) =

Bilateral agreement

to transfer ownership of

a defined amount of power

for a defined sum of money

3 16.06.2022 NORD POOL ACADEMY




WHAT IS A PPA?

Can be a simple, bilateral agreement or complex, multi-party arrangements

TRADITIONAL (UTILITY) PPAS

o
=f ZRES

Generator \MWh
€
A \
Financial €
PPA
\ 4
MWh

ofm e

=l
S— 2
Corporate
Consumer
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CORPORATE PPAS (SIMPLE)

Balancing
Generator\ agreement 1

I

om <
] 1

Corporate
Consumer

~

5
w s K
b Balancing /x\
Responsible
7 Party (BRP)
Balancing TSO
agreement 2


https://thenounproject.com/term/monitor/8208
https://thenounproject.com/term/monitor/8208
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THE ROLE OF PPAS

Why use PPAS?

POWER PRODUCERS POWER CONSUMERS

1 ROUTE TO MARKET

‘\ ,l Producers and consumers without inhouse power @ @
OO trading resources need a PPA to access the market

HEDGING AGAINST PRICE VOLATILITY

PPAs may contain clauses that reduce price volatility @
(may be necessary e.g. to secure financing)

§§ CORPORATE SOCIAL RESPONSIBILITY

PPAs can be a key tool for companies with ambitious @
decarbonisation agendas

16.06.2022 NORD POOL ACADEMY / \ I I 2 Y
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FROM ROUTE-TO-MARKET TO RISK MITIGATION

As subsidy mechanisms change or disappear, PPAs can provide the risk
mitigation required to secure financing of new RES projects

HIGH

A

Merchant

Traded
Certificates

Contract for
Difference

Market integration

Feed-in
Premium

All-inclusive
Feed-in Tariff

Market exposure
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HIGH

Full price risk - PPA provides risk mitigation
as well as route to market

Limited price risk - PPA provides route to
market

Central buyer at preset price - no PPA required

&) AFRY



FROM ROUTE-TO-MARKET TO RISK MITIGATION

The financial markets are not liquid enough for long-term hedging

LIQUIDITY ON THE NORDIC FORWARD MARKET - NASDAQ

AGGREGATED VOLUMES (3 MONTHS) SPREAD AND OPEN INTEREST
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CORPORATE SOCIAL RESPONSIBILITY

Corporate consumers can use PPAs as a tool to reach their decarbonisation
targets

GREEN ELECTRICITY PROCUREMENT ROUTES

DEGREE OF GREEN COMMITTMENTS

EQUITY INVESTMENTS IN
RES CAPACITY

POWER PURCHASE
AGREEMENTS
|

UNBUNDLED GREEN
CERTIFICATES

TRADITIONAL SUPPLY
AGREEMENTS

GLOBAL CORPORATE PPA VOLUMES

)
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- 7z
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AMER
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Source: BNEF, data are through 2020. Onsite PPAs, Australia sleeved, pre-market reform Mexico not included. APAC number is an estimate. Subject to change
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MARKET AND PLAYERS

Nordics is the most mature market in Europe for corporate PPAs

CORPORATE PPAS IN THE NORDICS PPAS ARE ALSO PROVIDED BY UTILITIES

TWh/year mSweden ®=Norway #®Finland  Denmark
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Source: AFRY Management Consulting
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MARKET AND PLAYERS

Nordic PPA timeline - IT and aluminium companies led the way

Example of offtakers

7.0 TWh/year
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KEY PPA TERMS

Setting up a PPA - key terms to negotiate

Key issues to agree in a PPA Observed terms

Typically physical PPAs, but increasing

. . . -
Type of PPA Physical delivery or synthetic PPA? financial PPAs as well

When does the PPA start, and how Typically long-term (10+) if used for risk

DUEGEion long is it? Options to prolong? mitigation, shorter if route-to-market
Volume and How much electricity should be Both «as-produced» and baseload contracts
profile delivered? When? observed, some with seasonal profiles

11 16.06.2022 NORD POOL ACADEMY @ / \I I EY



KEY PPA TERMS

Allocation of volume risk affects the price level of the PPA

Baseload
- Volume delivery obligation

- Hourly profile obligation

Price per MWh

Fixed annual/quarterly volume
- Volume delivery obligation

mmm Actual generation  ====Fixed PPA obligation

- No delivery profile obligation

Metered volume (as-produced)

- No volume delivery obligation
- No delivery profile obligation

Volume risk: Volume risk:
Offtake r Gene rator mmm Actual generation ——PPA deliveries

&) AFRY
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KEY PPA TERMS

Setting up a PPA - key terms to negotiate

Key issues to agree in a PPA

Type of PPA Physical delivery or synthetic PPA?
When does the PPA start, and how
Duration o )
long is it? Options to prolong?

Volume and How much electricity should be
profile delivered? When?

Price level and Is the price fixed or indexed? To
structure what? Floors or collars?

13 16.06.2022 NORD POOL ACADEMY

Observed terms

Typically physical PPAs, but increasing
financial PPAs as well

Typically long-term (10+) if used for risk
mitigation, shorter if route-to-market

Both «as-produced» and baseload contracts
observed, some with seasonal profiles

Fixed price deals for subsidy-free projects
(required for financing), indexed for route-to-
market




KEY PPA TERMS

Setting up a PPA - key terms to negotiate

Key issues to agree in a PPA

Type of PPA

Duration

Volume and
profile

Price level and
structure

Delivery point

GoOs, green
certificates

Balancing

14 16.06.2022 NORD POOL ACADEMY

Physical delivery or synthetic PPA?

When does the PPA start, and how
long is it? Options to prolong?

How much electricity should be
delivered? When?

Is the price fixed or indexed? To
what? Floors or collars?

Basis risk? Allocation of grid costs?

Are they included, and if so, at what
terms?

Who is responsible for balancing
services?

Observed terms

Typically physical PPAs, but increasing
financial PPAs as well

Typically long-term (10+) if used for risk
mitigation, shorter if route-to-market

Both «as-produced» and baseload contracts
observed, some with seasonal profiles

Fixed price deals for subsidy-free projects
(required for financing), indexed for route-to-
market

Delivery at the export meter

Agreed on case-by-case basis, in most cases
included

Responsibility transferred to offtaker (or the
sleeving party in a corp. PPA)




KEY PPA TERMS

Other risks to understand and mitigate

15 16.06.2022 NORD POOL ACADEMY

Project
related
1S

Counter

-party
risk

* Route-to-market for remaining volumes
* Imbalance costs, curtailments
* Project delays, break downs, etc.

* Development status, likelihood of realisation

» Size, credibility, track record
* Creditworthiness

» Currency risk
» Political and regulatory stability
» Subsidy schemes



1. PPAs come in many shapes and
forms

2. PPAs are increasingly important as a
hedging tool as we reach the end of
subsidised RES

3. The PPA negotiation process is
complex and time consuming

4. Make sure that you understand and
analyse all the risks
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Our World
in Data

— Polynomial

—linear

- EXponential

”w”, "
»

\

-o_ iy
,“
S
»n..w
|
..».m.
_zmw_.
)
A4
» W\M
_..

- 557197

y = SE-05x% + 13.914x

spuesnoyy <= (MW) 12| puewaq

W W w w wm W
e W T M N 9~

<+(% ) worjeie Jyy puewaq Ajeg

Perspective




Some more data....

Country Data

SELECT AR INERCATOR IMFE DataMapper, aprd 2022
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How does the Electricity Mix look like?

INSTALLED GENERATION CAPACITY(MW)

Waste to Energy
0%

BM Power/Cogen
2%

Small Hydro Power
1%

Wind
10%

Hydro
12%

Gas
6%

Diesel
0%

152GW or Ca. 39% Renewable Generation
Capacity POOL

Source:- Ministry of Power, Govt. of India
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Some Perspective again
u

9 Sweden’s, 21 Finlands, 24 Denmarks, 3 France, 2 Germany

NO
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Source:- IRENA
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Traditionally...

Figure 1

TERGY AR
MATIOMA L SOOUTY

Source: CERC Analysis CSI S
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Structure of the Wholesale Market

Figure 1: Indian power wholesale market structure
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Types of Contracts

Figure 2: Types of contracts in Indian power wholesale market
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S h (@) rt Tel’ m M arl ketS b Initial Margin Check 0930 hrs

» Bid-Call Session 1000 hrs
Closed double sided bidding. :
(G reen) Day Ahead Market Member can submit, edit, modify or delete buy and sell bids. 1200 hrs
« 15min products
. Exchange to calculate MCP & provisional obligations of the members,
* Slngle Communication of unconstrained solution to NLDC. 120(_) hrs
e Blocks Communication to bank to confirm and block the funds for pay-in 1300 hrs

from buyer member’s settlement account.

NLDC to check for congestion. In case of congestion NLDC intimates 130? hrs
the period for congestion and available margins. 1400 hrs

} Buyers pay to IEX {Pay-in) 14;3(}’ hrs

IEX to calculate Area Clearing Prices based on transmission network
available and send "scheduling request’ to NLDC,

NLDC confirms acceptance. {EX sends detailed schedule to SLDCs

RLDCs/SLDCs incorporate Collective Transactions in the Daily Schedule By';lr!ioo

b 1EX makes payments to seller (Pay-outs) &’010 ?]L
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Short Term Markets

(Green) Term Ahead Market —
Continous Markets

Hourly contracts (Day Ahead
contingency) for delivery next
day

Daily contracts- region specific
Weekly contracts

Continous trading/Intraday — 20
hours for the same day delivery

Closed

Auction

15:00
1Z00Hs 7700 Hrs  17:00 Hrs 20:30 Hrs

Day-Ahead Contingency

Continuous Trading

Source:- IEX
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Short Term Markets

Real time Market
» 48 Auctions conducted every
30 min
« 15min products
« Single

* Blocks
Trading Process

NLDC provides

-2 - Half hourly RTM for Delivery
“:::: Do:,::u:“ Period of First two time block of
Period an hour (0000 Hrs to 0030HTrs)

2345 o000 0015 Coz20 Q04s o100

T —— —— -
'
' Gate NLDC provides Half hourly RTM for Delivery
; Closure =‘:"r‘doo'li'v° oo Period of Iast two time block of an
i A | hour {0030 Hrs to 0100HTrs)
g = 23“5 0o1S 0030
. 2330

¥ = - — g
Schedule preparation & communication ‘l : |
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Source:- IEX
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Bidding Zones
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Market Summary

Total Volume of Electricity Trasacted in DAM and TAM in PXs on
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Market Summary

Day Ahead Market MCP
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Some New Policy Intiatives

gao-rlgkn':uﬂo@AL
ALLIANCE
FOUNDING
CONFERENCE
2018

« 277GW of renewable capacity by
2022

» Over 63% share of renewable
capacity by 2030

I Octoker 2027, the Ministry of Power announced a new set of rules aimed at reducing financial stress for stakeholders and
safeguarding timely cost recovety In electricity generatian,

In August 2027, the Indian government proposed new rules for the purchase and consumption of green energy. The latest
rules are a part of government measufes to encolrage |large-scale anergy consumers, Including Industries, 1o leverage
remewable energy sources for regular operations.

In July 2027, 1o encourage rooftop solar (RTS) throughout the country, notably in rural regions, the Ministry of New ang
Rengwable Energy plans to undertake Rooftop Solar Programme Phase ||, which aiirs to install TS capacity of 4,000 MW (r
the residentlal sector by 2022 with a provislon of subsidy

In July 2027, the Ministry of Mew and Renewable Energy (MNRE) gave the go ahead to NTPC Renswable Energy Lid, 3 1C00%
subsidiary of NTPC, to bulld a 4,750 MW renewable energy park at the Rann of Kutch in Khavada, Cujarat This will be Indla's
largestsolar park to be developed by the country's |eading power producer.

In June 2021, Indian Renewable Energy Development Agency Lid. (IREDA)} has Invited bids from solar module
manutacturers for setting up solar manufactunng units under the central government's Rs. 4.500 crore {USE 61676 million)
Production Linked Incentive (PLI| scheme,

As of March 2021, State Bank of Indla financed Rs. 31978 bllllon (US$ 428 billlon) in renewable energy projects in Indla,
whereln the bank financad 752 renawable energy projects, with a total installed capacity of 12.8 GW

In June 2021, the Competition Comimissicn of Indla (CCl) approved ReNew Power o exchanges equity shareholding by Its
existing shareholders with shares of ReNew Clobal. Along with this, the CC| also approved a reverse triangular merger of
FReMaw Global's sulbsidiary with RMT |

In April 2021, the Central Electricity Authorty [CEA) and CEEW's Centre for Energy Finance (CEEW-CEF) jolntly launched the
India Renewalles Dashboard that provides detalled cperational information an renawable energy (RE) projects in India.

In Apnl 2021, the Ministry of Power (MoP) released the draft National Electricity Policy [NER) 2021 and has invited
suggestions from all stakeholders such as Central Public Sector Undertakings, Solar Energy Corporation of India, power
transmission companies, firanclal Institutions ke Reserve Bank of India, Indlan Renewabls Energy Development Agency,
HDFC Bank, ICICI Bank, industrial, selar, and wind asscciations, and state governmeanis.

In March 2021, the Union Cabinet approved a Memorandum of Understandling (MoU) in the field of renewable energy
cooperation between India and the French Republic,

In March 2021, Haryana announced & scheme with a 40% subsidy for a 3 kKW plant in homes, in accordance with the Ministn,
of Mew and Renewable Energy's guidelines, to encourage salar energy 0 the state. For solar sysiems of 4-10 KW, 5 20%
subsiay would be avallable for Installation from specified companias.

In March 2021, Indla Iintroduced Gram Ujala, an ambitious programmie to include the world's cheapest LED tulbs in rural
aregs for Bs. 10 (USS 0.74), advancing [ts climate change policy and bolstering [1s self-rellance credentials

In the Union Budget 2027-22, Ministry for New and Renswable Energy was allocated Rs. 5753 crore (LSS 788.45 million| and
Hs. 300 crore (USS 4112 milllon) for the ‘Green Energy Corflgor’ scheme

Under Union Budget 2021-22, the governiment has provided an adaitional capital Infusion of Bs. 1000 crore |USE 137.04
million) to Sclar Energy Corporation of India [SECI) and Rs. 1.500 crore (LSS 205,57 milllon) to Indlan Renewable Energy
Deveijopment Agency.

Toencourage domestic production, customs duty on solar Inverters has been Increased from 5% to 20%, and on solal
lanterns from 5% to15%.

Indla plans to add 30 GW of renewable energy capacity along a desert on [tswestern border such as Gujarat and Ralasthan
The Covernment of Indla has announced plans to iImplement a USS 238 million National Mission on advancea ultra-
supercritical technologies for cleansr coal utilisatian,

Indian Rallways is taking increased efforts through sustained energy efficlent measures and maximum Use of clean fuel 1o
cut down emissian |evel by 33% by 2030.
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VISION FOR THE INDIAN POWER MARKET: OVERVIEW

The future Indian power sector will be vibrant and diverse

The Government of India’s vision for the 2024 power system is clearly defined in the Five Year Vision of 2019:

"A sustainable, viable, efficient and competitive power sector catalysing economic and social development”

The Government's vision is complemented by the Electricity (Amendment) Bill of 2020 focusing on
— Promotion of renewables,

-~ Greater private participation in Distribution,

- Commitment to introduce retail competition.

By 2030%, India plans a power system with 523GW of renewables, growing to over 63% of total capacity
~ in line with the '"Make in India’ policy

- supporied by Green Energy Corridors

Demand will grow +50% by 2030 and customer needs will change driven by strong economic growth, new types of electrical demand
(e.g. EVs) and the '‘Power for all’ programme for universal access

- Renewable power development will cover a range of technologies and scale of installations, including Solar Cities
-~ The marketplaces and trading formats must match the needs and capabilities of a wide range of new actors and technologies

~ Flexibility must come from existing capacity as well as new dedicated capacity, and demand side management using both active and
‘passive’ participation models

NORD
POOL
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Energy News [ Latest Energy News | Power
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THANK YOU! ====L

Jwalith Desu

Junior Market Manager

Jwalith.desu@nordpoolgroup.com
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1. About EEX Group

EEX Group is a group of specialised companies providing market platforms for energy and commaodity
products across the globe. The offering of the group comprises contracts for Energy, Environmentals,
Freight, Metals and Agriculturals. The group offers market access and tailor-made solutions to trading
participants as well as integrated process handling with its own clearing houses. The companies
belonging to the group are specialised for the different markets and provide on-site support for their
customers.

EEX Group consists of the trading venues European Energy Exchange (EEX), EEX Asia, EPEX Spot,
Power Exchange Central Europe (PXE) and Nodal Exchange as well as the registry provider Grexel
Systems and the clearing houses European Commodity Clearing (ECC) and Nodal Clear. EEX Group
is based in 17 worldwide locations and is part of Deutsche Borse Group.

Confidential © EEX AG, 2021 3
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1. About EEX Group
EEX Worldwide Coverage: 17 Offices, 5 Time Zones, 3 Continents > EEX

» 3 exchanges and 2 clearing houses

Amsterdam

* + 700 trading members
Oslo

.Brussels
Leipzig
.London Headquarters
Luxembourgf
Washington D.C. >
okyo
@ |; “Tokyo o
'
Milano _ Singapore PY
[ . .
® Prague
. Y
Vienna ® / ,
Leipzig Headquarters
@ European Offices
@ Us Office
Cf) @ @ Asian Offices
CO- . -
Tokyo Office opening in 2021
. . Agricultural ; Base &= Precious (i
Confidential © EEX AG, 2021 Energy @ gricultura “ Environmental % Other e Metals ‘oo Motala = 4 4
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1. About EEX Group
Shareholders of EEX

The main shareholder is Deutsche Borse AG.
A full list of shareholders is available on the EEX website.

European Energy Exchange AG

a

75.05% Deutsche Borse AG

Pool of minor shareholders from
industrial, energy and financial
companies

17.03%

7.94%

Saxon Shareholders

Confidential © EEX AG, 2021 5
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1. About EEX Group

Business segments EEX Group

Spot market Derivative markets (futures) Derlvatlv.e TTELLED
(options)
Physical Financial Physical Contractual
Germany, Austria, France, Germany, Austria, France, Italy,
Switzerland, Netherlands, Belgium, Spain, Nordic, Switzerland, Germany, France, Italy, Spain
I GB Belgium, Netherlands, Czech,
Power Hungary, GB, Romania,
Slovakia, Poland, Greece,
Slovenia, Serbia, Bulgaria, Japan
(Tokyo and Kansai)
NCG, GASPOOL, TTF, NCG, GASPOOL, TTF,
Gas CEGH, OTE, ETF, PEG, NBP, ZTP, TTF, CEGH, NCG* PEG, ZTP, ZEE, TTF
2= ZEE, PVB, PSV NBP, PSV, CEGH, OTE, ETF
&) Environmental EUA, EUAA EUA, EUAA EUA
f-'--‘," Freight Dry Bulk Freight Dry Bulk Freight
M
i~ Potatoes, Skimmed Milk
Agriculture
w Powder, Whey Powder, Butter,

Liquid Milk

Both an order book as well as a trade registration functionality are usually offered for spot and derivate market products.
*As of 28/62021

Confidential © EEX AG, 2021
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1. About EEX Group

Business segments EEX Group

Electricity CAISO*, ERCOT*, ISO-NE*, Mid-C*, MISO*, NYISO*, PJM*, SPP
Natural Gas Henry Hub
Carbon Emissions RGGI*, WCI*
Lﬁﬁ? pey—— RECs ERCOT*, NEPOOL?, PJM*
7 SOx/NOx 23 U.S. states under the Cross-State Air Pollution Rule (CSAPR)
Trucking Freight L.A.-Seattle, Seattle-L.A., L.A.-Dallas, Dallas-L.A., Chicago-Atlanta, Atlanta-Philadelphia,

Philadelphia-Chicago, East US, South US, West US, National US

HUPX/HUDEX Hungarian Power Spot and Derivatives
Clea_ring NorexEco Nordic Pulp and Paper Futures
sefvices SEEPEX Serbian Power Spot
SEMOpx Irish Power Spot
Confidential © EEX AG, 2021 7
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1. About EEX Group
Market participants

EEX Group connects 588 trading participants from 36 countries:

96 non-European participants:
Bermuda, British Virgin Islands, Canada, Cayman Islands, China, El Salvador,

Singapore, South Korea, United States of America

*As of 31 May 2018

24 Austria




Agenda

1. About EEX Group
1. Introduction to Energy Trading

3. Regulatory Framework
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. oeex
2. Intro to Energy Trading

Liberalization of Energy Markets

Before liberalization After liberalization
% — ’:I’P ) % e
=

Bilateral delivery
= % - Trading department
Power plant and grid

agreement
optimization

=
Exchange

<
Trading department ) e ex Trading department

with portfolio management with portfolio management

= Sales department
oTC

trading

Customer department Sales department

Private, commercial and

Private, commercial and
industrial customers

long-term contracts without the right to change supplier

industrial customers

Short and medium-term contracts with corresponding
rights to change ‘supplier

Confidential © EEX AG, 2021 10
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2. Intro to Energy Trading
Exchange Trading of Energy

- Creating transparency through
recognised reference prices and the Wholesale Market
publication of market data

Broker
TSOs , = === .,
- Access to a large number of trading . ) eex — | Regulators
participants and concentrating liquidity . .
on one trading platform Banks

- High degree of automation on
account of electronic and standardised
trading and settlement processes

- Elimination of the counterparty risk
through clearing and settlement via Consuming
ECC

- Non-discrimination and equal : il .
treatment of all trading participants Energy flows Energy flows
due to anonymity and regulation Distribution

Confidential © EEX AG, 2021 11
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2. Intro to Energy Trading

Other Key Trends
Opening up of s Continuation trend 7\, RES investments
markets of increased clearing L’ and hedging
» Domestic markets are = Thereis along term trend = Increased development
slowly opening up, towards more cleared of and investment in
increasing international transactions (+ 50%) renewable energy
icipati RE long-t
participation . This follows maturing of ( S) causes long-term
L _ ) hedging needs
« This brings increased markets, entering of new
liquidity and MPs, (types of) MPs = Subsidy phase out
leading to more on- brings new market

= Large differences between

exchange tradin
X g ng market areas exists

participants to our

derivative markets
= Notably CEE markets

are developing and = Allowing these markets
opening up to to grow, the more
international participation reliable the price

and exchange trading, becomes, encouraging
as well as diversifying more long-term RES
their energy supply projects

12
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Agenda

1. About EEX Group
1. Introduction to Energy Trading

3. Regulatory Framework
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3. Regulatory Framework
1. REMIT

1. Intro to Financial Regulation

1. MiFID Il / R as Catalyst

1. Other Legislative Acts

1. MiFID Il Quick Fix

1. Conclusion

Confidential © EEX AG, 2021 14
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» EEX group

3. Regulatory Framework
EU Energy Policy and Regulatory Framework

European MAR/MAD MiFID II/MiFIR EMIR CRD IV/ICRR
financial - N .
. . Market manipulation, Regulating financial market  Clearing thresholds, Regulatory capital
legislation insider trading participants, products & operators ~ OTC markets requirements
Financial
markets
) regulation
National Antitrust authorities:
and EU National supervision,

. enforcement, sanctioning
authorities

Energy
regulation
European Third & Clean Energy Package REMIT
energy . . . , .
) i Unbundling, wholesale market integration, effective retail Market abuse,
legislation markets, Network Codes, fundamental data reporting and ~ data and transparency
transparency, clean energy & efficiency targets
Confidential © EEX AG, 2021 15
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»eeX group

3.1. REMIT

Historical Background

What triggered REMIT?

. : . : . Need for ...
- The global financial crisis in 2008 dictates a wide

reform of the surveillance framework
1. Market Abuse Definitions and

- Previous Regulation considered to be inadequate: Flplilidens
- Financial regulation not fully adapted to energy market 1. Market Monitoring
- Energy regulation not fully addressing monitoring of

energy markets 1. Investigation and Enforcement

- No optimal coordination and fragmented legislation in
relation to cross-border cases

Confidential © EEX AG, 2021 16
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3.1. REMIT
At a Glance

Confidential © EEX AG, 2021

Transparency

Integrity

Monitoring

Cooperation

reex group

» Trading wholesale energy products: Contracts for
gas and electricity / Commodity and transportation
/Spot and Derivative.

» Obligations for market participants to register and
disclose inside information

 Explicit prohibitions of abusive practices in wholesale
energy markets

» A new, sector-specific, comprehensive and effective
monitoring framework for wholesale energy markets

» Close cooperation & coordination between ACER
(EU-wide monitoring) and NRAs (national
monitoring, investigation and enforcement)

17
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» EEX group

3.2. Intro to Financial Regulation
EU Energy Policy and Regulatory Framework

European MAR/MAD MiFID [I/MiFIR EMIR CRD IV/CRR BMR
financial o N .
. . Market manipulation, Regulating financial market  Clearing thresholds, Regulatory capital Benchmarks
legislation insider trading participants, products & operators ~ OTC markets requirements
Financial
markets
. regulation
National Antitrust authorities:
and EU National supervision,
L. enforcement, sanctioning
authorities
Energy
regulation
European Third & Clean Energy Package REMIT
energy

. ) Unbundling, wholesale market integration, effective retail
legislation markets, Network Codes, fundamental data reporting and
transparency, clean energy & efficiency targets

Market abuse,
data and transparency

Confidential © EEX AG, 2021 18
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reex group

3.2. Intro to Financial Regulation
G20 Pittsburgh Commitments: 2009

tPITTSBURGH
009

1 - .
T'r -~ “ - i - 1’.’ i
g% *'§

e N

“... all standardised OTC derivative contracts should be traded on exchanges or
electronic trading platforms, where appropriate, and cleared through central
counterparties by end-2012 at the latest.”

“... improve the regulation, functioning and transparency of financial and
commodity markets to address excessive commodity price volatility.”

Confidential © EEX AG, 2021
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3.2. Intro to Financial Regulation
Chronological development of the regulatory framework

{Octobar) {Juaky) (A priledany) [Fune)
REMIT EMIR MMAR BB
i I
adapted adapted MiFID sdopted
2 MiFIR :
adopted
20M 2012 2013 2014 2015 2016 |
W |
February] (Cetober) |Apr il b ay)
EMIR REMIT REMIT
repEoting oo ting reparting
rggquliements | requiirgments| radguremeants |
become becomea pecome
apphcakye applcable apphoable

(21 =-aOmMPy (B = LITL]

MAR
becomes
aspolicable
Confidential © EEX AG, 2021
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reex group

(A
EMIR MiFID
Refit FEwiew
adopled
2018 2019 2020
.

i #
::Ii-‘-ll-r:-“.'hll I]-ﬂn..:'l-'-r_
MIFID 1 BMR

MiFIR applicahle
| fiar EL BéAs
JeLoETIe
dppiicable EHIIF*
Refit

amendments
o reparting
Tays
applicabis
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3.3. MiFID 1l / R as catalyst
The Ancillary Activity Exemption & REMIT Carve-Out

» EEX group

market and/or an MTF.

Ncillgr .
MIFID | MIFID Il . yACt’Vity Ex, _
Liquigiy, N, ing Ption is
Ancillary Activity Art Main business consists of dealing Deleted ing
Exemption 2(a)(k) on own account in commodities
and/or commodity derivatives
Art Dealing on own account in Dealing on own account in
2(1)() financial instruments, or providing commodity derivatives or emission
investment services in commodity allowances and derivatives thereof
derivatives, provided the activity is or providing investment services in
ancillary to their main business such instruments to customers /
suppliers, provided the activity is
ancillary to their main business
Financial Instrument | Annex | | Commodity derivatives that can Commodity derivatives that can be [
Definition Section | be physically settled provided physically settled provided that they
C6 that they are traded on a regulated are traded on a regulated market, a

MTF, or an OTF, except for
wholesale energy products traded
on an OTF that must be
physically settled.

Confidential © EEX AG, 2021

Internal

21



reex group

3.3. MiFID 1l / R as catalyst
The Ancillary Activity Exemption

Two tests to be passed at group level, on an asset-class basis.

1. « Market share test » : Is the size of the trading activity at group level below a certain
percentage of EU trading?

2. « Main business test »: Is the size of the trading activity at group level below a certain percentage of the size of the main activity
undertaken by the group? Two methods:

= Trading Activity Test. If failed, backstop possible.

- Market Share Threshold by Assat Class

Spaculative Gas Power EUA's Coal  Oilfoil Agricultural Metals C10%s
Ratio products commoddities
“ 1% 6% 20% 10% 3% 4% 4% 15%
1L.5% 3% 0% 5% 1.5% 2% 2% 7.50%

509 0.6% 1.2% 4% 2% 0.6% 0.B% 0.8 1%

= Capital Employed Test

Confidential © EEX AG, 2021 22
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reex group

3.3. MiFID 1l / R as catalyst

Other nghllghts MiIFID’s EFFECT ON THE ANATOMY OF AN INVESTMENT
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» €EX group

3.3. MiFID Il / R as catalyst
Other Highlights

(L1) Legal Basis Obligation

MiFIR Art8 &9 Pre-Trade Transparency Trading venue shall make public current bid and offer prices and
the depth of trading interests at those prices which are advertised
through their systems, on a continuous basis during normal trading
hours.

Art. 26 Transaction Reporting Investment firms should report “complete and accurate details of
transactions in financial instruments to the competent authority as
quickly as possible, and no later than the close of the following
working day”. Trading venues should do so for non-investment firms.

MiFID 1l Art. 58 Position Reporting Participants of trading venues must report to the trading venue on a
daily basis a complete breakdown of their positions in commodity
derivatives, emission allowances, and derivatives of emission
allowances. Trading venue passes on those reports to NCA, and on a
weekly basis, to ESMA.

Art. 57 Positions Limits Clear quantitative thresholds for the maximum size of a net
position in a commodity derivative that persons can hold.

Per contract per venue / Two types of limits; spot month & other
months / ESMA baseline limit of 25% of deliverable supply and open
interest resp. / Allowed to be adjusted by NCA on the basis of 7
factors / Non financial entities are eligible for a hedging exemption.

+ other legislative acts applicable to financial instruments!
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3.4. Other Legislative Acts

Act Obligation

EMIR (2.1 & | Introduces a clearing obligation for financial counterparties (FCs) and non financial counterparties (NFCs) exceeding

2.2) particular clearing thresholds, introduces reporting requirements for all OTC and ETD contracts, introduces obligation for
FCs and NFCs+ to exchange initial and variation margin for transactions in non-cleared OTC derivatives. EMIR 2.1 lowers
the reporting burden for NFCs and removes the “breach one clear all” principle related to the clearing obligation.

MAR/MAD MAR prohibits insider dealing, the unlawful disclosure of inside information and market manipulation in financial
instruments, including commodity derivatives. This also includes the requirement to publish inside information. The definition
is specific to commodity derivatives. Important parallels with REMIT.

CRDIV/ Prudential framework for credit institutions and investment firms. Commodity dealer exemption.

CRR

BMR Framework for administration and governance of benchmarks, including commodity benchmarks.

CCP R&R Measures to be taken in extreme but plausible events of financial distress, requiring CCPs to draw up recovery plans to be

reviewed by the CCP’s supervisory authority. The latter receives powers to intervene in the operations of CCPs where
their viability is at risk.
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3.4. Other Legislative Acts

Overlapping reporting requirements for energy trading

Confidential © EEX AG, 2021

Transactions v
Orders -

Reference Data -

Positions v
Exposures v
Spot -
Derivatives Vi
Power & Natural Gas v
Other commodities v

*Only record-keeping and pre-trade transparency required

**For regulated markets only

Internal

/**

/**

» €EX group
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3.5. MiFID Il Quick Fix

B Scope
W reduction

= Commodity derivatives =
deemed significant or
critical i.e. with an open
interest of at least
300.000 lots on overage
over 1 year

= Agriculture contracts .
that have an underlying
that is for human
consumption

Confidential © EEX AG, 2021

E,; Exemptions

Hedging exemption
becomes available
for financial entities
part of a
predominantly
commercial group

Introduction of a
liquidity provision
exemption for
financial and non-
financial entities

1
|

Same

contracts

NCA of the TV
where the largest
volume of trading
takes place, will
set a single PL on
all trading in that
derivative

ESMA settles any
dispute

Internal

» €EX group

Position

@ management
controls

!

RTS to specify

position management

controls

Ancillary activity

exemption

Meet one of 3 tests to

be exempt: capital

employed test, trading

test or de-minimis

threshold of EUR 3bn

OTC exposure
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3.6. Conclusion
Regulatory Framework for Energy Trading

» Market abuse prohibitions under MAR.

Market Intearit * Rules for administration and governance of benchmarks under BMR.
grity * Position limits under MAR

» Market abuse prohibitions under REMIT

* Requirement to publish inside information under MAR

 Transaction reporting under REMIT & MiFIR & EMIR

* Pre-and post trade transparency regimes under MiFIR

* Financial instruments reference data reporting under MiFIR & MAR

* Position reporting under MiFID Il & EMIR]

* Order reporting under REMIT & order record keeping obligations under MiFIR

* The prudential requirements under CRR.
Prudential Requirements « Clearing obligation under EMIR.
» Risk mitigations & CCP requirements under EMIR.

* National Financial Regulators
* National Energy Regulators
Supervision « ACER

« ESMA

» European Commission

Transparency

28
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» eex group

Questions or comments?
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Thank you very much for your
attention!

In case of any questions please contact:
anje.stiers@eex.com




Sustainable finance: what is it?

- “Shifting the trillions” — German Federal Sustainable Finance Strategy
- “Channelling money towards sustainability and the European Green Deal” — European Council

- “Capital markets are one of the most powerful tools in the fight against climate change, and one
of the most overlooked” - UNEP Finance Initiative

Global electricity generation: annual investment increases from about USD 0.5 trillion over the past 5 years to USD
1.6 trillion in 2030. By 2030, annual investment in renewables is around USD 1.3 trillion.

European Union: annual investment increase of €3.5 billion between 2020-2030, compared to 2010-2020.

m This goes well beyond the capacity of public budgets, especially in times of economic recovery.

xf There is an urgent need to align large-scale (private) investments to the climate goals.

There is a clear need to efficiently allocate capital (and risks) and increase cost-competitiveness
of zero-carbon solutions.

1 Anincreasing sense of urgency by policy makers and private companies and the promise of a green
recovery highlights the critical importance of markets in taking climate change into account.
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How EEX Group supports climate neutrality

We develop new and improve existing markets and products to support
the energy transition and a sustainable economy.

1 Carbon pricing to guide
efficient decarbonisation

EEX manages the EU ETS
emission allowances auction
platform.

EEX runs growing secondary
markets for EUAs and EUAAs.

Registry services for tracking
of green power

Confidential © EEX AG, 2021

We operate registry solutions for
Guarantees of Origin in France,
providing information to
consumers on the source of their
energy.

Grexel operates 15 energy
certificate registries.

2 Power markets to support RES
d

4

Internal

evelopment

- EEX allows trading closer to real
time to facilitate renewable
market integration.
EEX allows trading longer ahead
to hedge renewable investments.

Increasingly sustainable

product offering
EEX further develops biomass
offering, providing long term price
signals to this growing commodity.
Epex Spot organises local
flexibility markets.
We work towards new and
sustainable market offerings.
32



3. Volumes & Developments
EEX Power Derivatives

Power Futures

EEX Belgian Futures
EEX-PXE Bulgarian Futures
EEX-PXE Czech Futures
EEX Dutch Futures

EEX GB Power Futures
EEX French Futures

EEX Greek Base Futures
EEX-PXE Hungarian Futures
EEX Italian Future

EEX Nordic Future

EEX Austria Futures

EEX German Futures

Bower OREQNS.wres
I:EB((—EXE Polish Future
erman Options
EEX-PXE Romanian Future
EEXPEECB &R Cptionrs
EEX-PXE Slovakian Future

EEX lItalian Base Options
EEX-PXE Slovenian Future

EEX Spanish Baser®ptions
EEX Swiss Future

o‘b hd
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3. Volumes & Developments

EEX Power Derivatives

EEX Power Derivatives Market Europe

0,
(MWh) 4,736,334,586 3,972,612,379 19% 4 7 3 6 TW h
German Power Futures 3,006,053,525 2,596,674,325 16% y
French Power Futures 550,907,818 356,399,216 55% traded In EEX
European Power
Italian Power Futures 545,759,553 568,552,607 -4% 5
: in 2020
Hungarian Power Futures 220,142,027 124,719,329 7%
Spanish Power Futures 189,399,417 150,853,968 26%
Other CSEE Power Futures’ 57,665,726 61,684,821 -7%
Dutch Power Futures 47,228,932 31,036,412 52% o
Austrian Power Futures 12,937,290 15,081,892 -14% + 1 0 /o
Swiss Power Futures 7,511,076 8,239,310 -9% overall increase in
Nordic Power Futures 5,589,278 894,706 525% EEX G rou p POWGr
Belgian Power Futures 5,235,366 2,350,345 123%
Other Power Futures Markets Europe? 3,780,493 5,097,724 -26%
GB Power Futures 3,545,992 616,650 475%
Power Options 80,578,093 50,411,074 60% 5 8 7 2 GW h
n

EEX Power Derivatives Market Japan (MWh 587,172 n/a n/a H

pan (M) total trading volume
Nodal Power Derivatives Market US (MWh) 1,718,837,611 1,857,109,762 % Ja panese Power
EPEX Power Spot Market Europe (MWh)® 621,608,883 507,982,246 4% Derivatives since
Total Volume EPEX Day-Ahead 510,439,121 506,323,212 1% IaunCh In May 2020
Total Volume EPEX Intraday 111,169,762 91,659,033 21%

1 Includes EEX-PXE Czech, Polish, Slovakian, Slovenian, Serbian, Romanian and Bulgarian Power Futures
EEX Group Global Power Total (MWh) 7,077,368,252 6,427,704,387 10% 2 Other markets includes EEX Greek Power Futures and German/Austrian Power Futures.
3 Includes EPEX SPOT, SEEPEX & PXE power spot volumes.
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3. Volumes & Developments
Trading Volume on the Power Spot and Derivatives Market

TWh
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m Spot Market m Derivatives Market
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3. Volumes & Developments
Gas Markets

Confidential © EEX AG,

Internal

EEX allows its members to trade
natural gas contracts in the Austrian,
Belgian, Czech, Danish, Dutch,
French, German, ltalian, Spanish and
UK market areas.

The natural gas product range covers
spot, futures and option contracts for
the major European gas hubs as well
as trading in location spread strategies
between these market areas.

EEX also offers a Trade Registration
service for LNG futures, settled
against S&P Platts' JKM® Index,
currently the most reliable price
estimate for the Asian region.
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3. Volumes & Developments
Trading Volume European Gas Spot and Derivatives Market

TWh

3,000
2,500
2,000
1,500
1,000

500

4 16 11 32 36 40

0-A 4 4
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m Spot Market m Derivatives Market

Confidential © EEX AG, 2021 37
Internal



3. Volumes & Developments
Volume on the EEX Gas Derivatives Markets

TWh
Gas Derivatives Markets
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3. Set-up of the Exchange

Exchange bodies and supervision

.| Sanctions
| Committee
Exchange Exchange Market A
. —— D .
. Council Management Surveillance
P u b I IC Reports
Exchange
LaW Rep.rejsents the trading Manages day-to-day business of Independent permanent Supervisory
participants. the exchange. Can issue monitoring of the markets. Authorit
Must agree with rule sanctions. Develops products, Reports to exchange mgt, y
changes markets and rule changes. exchange supervisory authority
and other competent
| authorities.
T Monitors
- Supervisor Management
P rlvate P y g Monitors
Board Board P
LaW Represents the shareholder Performs the daily operations
of the parent company
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3. Set-up of the Exchange

Insight: Market Surveillance

- Is the ,prolonged arm® of the Exchange Supervisory Authority of the Saxon State
Ministry for Economic Affairs, Labour and Transport (SMWA) — for supervision of EEX
markets on a daily basis.

— Consists of the Head of Market Surveillance and eight member of staff with different
professional qualifications.

— Has access to all exchange data.

- Has, according to the German Exchange Act, wide-ranging rights. E.g. request
information from market participants.

— Is independent and carries necessary investigation out. The member of staff are
subject to a privileged protection against dismissal.

— Does not impose penalties or sanctions but informs the Exchange Supervisory
Authority (SMWA), the Exchange Management Board and if necessary the Federal
Financial Supervisory Authority (BaFin).
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3. Set-up of the Exchange

Admission Rules

Preconditions for admission
In order to become an EEX participant various admission requirements must be met

- The preconditions for admission as a trading participant at EEX are regulated in
1 section 14 et seq. of the EEX Exchange Rules
1 section 19 (4) of the German Exchange Act (BorsG)

- Recognition as a trading participant by the clearing house European Commodity Clearing AG (ECC)
1 A clearing agreement between ECC, trading participant and aclearing bank needs to be signed
1 Trading participants need to pass the KYC process of ECC

- Proof of personal reliability and professional qualifications of the person(s) holding management authority
- Proof of liable equity of at least € 50,000

- Traders need to be reliable and pass a trader exam before getting admitted

- Technical connection to the trading system(s) is required
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https://www.ecc.de/en/access/access-to-ecc

EMIR and OTC Derivatives

DG FISMA, Unit C2

June 2022



Lessons drawn from the 2008 crisis

The 2008 financial crisis exposed:

weaknesses in the structure of the OTC
derivatives markets that had contributed to the build-

up of systemic risk

a potential for contagion arising from the
interconnectedness of OTC derivatives market
participants and the limited transparency of

counterparty relationships

28/04/2015 - 2




G20 Commitments, Pittsburgh, 2009

Improving over-the-counter derivatives markets:

e All standardized OTC derivative contracts should be traded on

exchanges or electronic trading platforms, where appropriate, and
cleared through central counterparties

e QOTC derivative contracts should be reported to trade repositories

e Non-centrally cleared contracts should be subject to higher capital
requirements

1 EMIR is the European response to the G20 commitments

28/04/2015 - 3




Links to EMIR and core delegated regulations

EMIR:
EUR-Lex - 32012R0648 - EN - EUR-Lex (europa.eu)

Clearing thresholds and clearing obligation:

EUR-Lex - 32013R0149 - EN - EUR-Lex (europa.eu)
EUR-Lex - 32015R2205 - EN - EUR-Lex (europa.eu)
EUR-Lex - 32016R1178 - EN - EUR-Lex (europa.eu)
EUR-Lex - 32016R0592 - EN - EUR-Lex (europa.eu)

Margin requirements for non-cleared derivatives:
EUR-Lex - 32016R2251 - EN - EUR-Lex (europa.eu)

- '



https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32012R0648
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But first, what are derivatives?

A derivative is a financial instrument that derives its value from the
performance of an underlying asset and is used to transfer risk from
one party to another. There is a wide range of financial and non-
financial instruments that can be used as underlying assets.

Derivatives can be classified as OTC or exchange-traded derivatives
(ETD):

- OTC derivatives are customized contracts that are privately
negotiated and booked directly between two counterparties. These
derivatives are executed either on trading platforms or bilaterally
(by voice or electronically).

- ETDs are standardized contracts that are traded on organized

exchanges.
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Example of Derivatives Users

Underlying Risks

Derivative Types

Commodity manufacturers

Commodity price

Commodity derivatives

Multinational companies

Life insurers
Corporate treasurers
Construction firms
Exporters

Bank or loan portfolio managers
Equity ;nvestorﬁ

Governments

The cost of raw materials

Funding cost of foreign debt issuance

and investments

Asset-liability management

Funding cost before debt issuance

Foreign exchange (FX) fluctuations
Credit risk of bond or loan exposures

Equity prices

Interest rate risk on new bond
issuance

Cross-currency swaps/FX forwards

Interest rate swaps or swaptions

Forward rate agreements

Commodity derivatives

Cross-currency swaps/FX forwards

Credit default swaps

Equity derivatives

Interest rate swaps

28/04/2015




The global OTC derivatives notional was $606.8 trillion at the

Burapean
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end of June 2020 (598.4 at the end of December 2021)
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In comparison the Open Interest in ETDs is smaller
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G20 Commitment to Centrally Clear

Central clearing reduces systemic risk stemming from the
OTC derivatives markets by:

" Breaking interconnectedness between market
participants: ‘domino effect..

: Ensuring positions are collateralised and
mutual guarantee funds are maintained.

" Centrally managing defaullts.




Who does EMIR affect?

Applies to all private EU users of derivatives, even when
trading with non-EU firms: Financial counterparties, (FCs)
including banks, cooperatives, funds, insurers and non-
financials counterparties (NFCs)

Lower requirements apply to NFCs that only use derivatives
to hedge real economy needs (NFCs-)

- v




Key requirements

1. Reporting to Trade Repositories
1. Central Clearing for OTC derivatives

1. Risk mitigation for non-cleared OTC derivatives

11




Key Requirements - Reporting to TRs

* ALL counterparties must report ALL derivative transactions
- both exchange traded and OTC - to TRs (or ESMA if no TR
is available for a given contract).

° Regulators

= Data in TRs available to regulators - transparency on
individual firms and market wide activity.

- -




Access to ——

trade CemA

repositories

National competent authorities

Members of the ESCB

Trade

repositor . ESRB

Y

Relevant third-country authorities :
-> international agreement or cooperation
agreement with the EU

Publication of
aggregate data

28/04/2015

13



Key requirements - Central Clearing for OTC
derivatives

ESMA determines which products should be cleared
through CCPs: at the moment there is a clearing
obligation on certain Interest Rate Derivatives and certain

Credit Default Swaps classes

Financial counterparties and NFC+ must clear those
contracts through EU CCPs or recognised third country
CCPs

- -




A mandatory clearing obligation applies to contracts
between any combination of:

e Financial Counterparties

e NFCs that are above the clearing threshold

The clearing obligation applies to all OTC derivative
contracts once one of the thresholds is reached:

e Transactions designed to reduce risks to commercial
activity or treasury financing activity do not count towards
the clearing threshold (hedging)

e When calculating its positions, a NFC must include all
contracts entered into by other NFCs within its group

- "




Clearing threshold

= €1bn in gross notional value for OTC credit and equity
derivatives (individual thresholds)

= €3bn in gross notional value for interest rate and FX
(individual thresholds)

= €3bn in gross notional value for commodities and others

(combined threshold)

16



Hedging definition

An OTC derivative contract is objectively measurable as
reducing risks directly relating to the commercial activity or
treasury financing activity of the NFC if:

= It covers the risk arising from the normal course of
business (includes proxy hedging)

= |t covers indirect risks
= ltis consistent with the IFRS hedging definition

- !




What is a CCP?

= A CCP stands between the two original counterparties to
a contract and guarantees the performance of obligations
i.e. removing counterparty risk and reducing systemic
risk

._,..-"" ]
'l o Tradar
| -',-;;"’ », l =
2 Y
Trader ,-f_,lff S/ | . i
F
|/ ' Trsder o L
F'\-\._U:'r L -
|J- r’r' "'-\_\‘H Trm e i Timclar
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Risk management tools of a CCP

Initial margin: Collateral collected by the CCP to cover potential future exposure to
clearing members providing the margin in the interval between the last margin
collection and the liquidation of positions following a default of a clearing member

Variation margin: Collateral collected or paid out to reflect current exposures resulting
from actual changes in market prices

Haircuts applied to collateral: A discount in the value of the assets collected as
collateral that reflects the potential for their value to decline over the interval between
their last revaluation and the time by which they can reasonably be assumed to be
liquidated

Default fund contribution: A pool of resources covering losses that exceed the losses to
be covered by initial and variation margin, arising from the default of the two largest

clearing members

19



How do CCPs manage a default?

Initial margin of
defaulter

Default fund
contribution of
defaulter

CCP own resources

Rest of default fund

Loss allocation tools

Payment made by defaulter

Payment made by defaulter

Payment made by CCP

Payment made by non-defaulters

Payment made by non-defaulters




Eurapean

Lo on

Key requirements - Risk mitigation for non-
cleared OTC derivatives

FC and NFCs must put in place risk management
processes to ensure legal certainty and accurate risk
capture.

Further, FCs and NFCs+ must exchange collateral on a
bilateral basis for trades that are not centrally cleared.

- -




Risk mitigation techniques

Timely confirmation
Dispute resolution
Reconciliation
Portfolio compression

22



Additional requirements for counterparties
subject to the clearing obligation

* Initial and variation margin requirements

= applies to firms subject to mandatory clearing

= Daily valuation requirements

= Mark-to-model permitted when the market is inactive; or the

range of fair value estimates is significant and the probabilities of
the various estimates cannot be assessed

- ”
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Energy Regulator

Hydrological Institute
«One-stop shopy — Licensing body
Environmental Supervision

Mitigation - floods & avalanches



Facts about Norway

Landmass: 385’ square km
North/south: 1.790 km
Highest point:  2.469 m.
Precipitation:
Lakes: 440.000
Shoreline: 103.000 km

Population 2020: 5.378 mill.

500-3500 mm. yrl.
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Overview energy system of Norway oo S
" Russia

Finlanc

« 157 TWh in 2020
* Installed capacity 37.700 MW -
>72000 HP plants g 5

* 90 % of electricity in Norway is from * T
HP

.« 12.000 km HV lines L

- HVDC interconnectors to Denmark, "; _f-:-’“i.. .
Netherlands, Germany and England

« AC to Sweden and Russia ;ﬁ% f" :
.-L'ir-.__ 1.» 3



Water — a major

natural resource

Wind Power

Water Power ‘ . \

. * T T Industrial Consumption
Fandslidy \ /NationaIGrid :

Distribution Grids
Waterway

Domestic Consumption

POWER SUPPLIERS

Import




Advantages with hydropower generation™

— Renewable resource which is highly flexible (rapid balancing), which provides a higher
tolerance of intrancients (wind/PVC) and thermal in the interconnected power system.

— Predictable - according to seasons (NB! Less so when climate change is taken into effect).

— Predictable if used with good water regulation, hydrological and climate models and open
sharing of current water values, including levels of reservoirs and catchments

— DMost attractive than alternative investments using a 35+ yearly discount rate (IRR).

— If there is water regulation it may provide efficient flood management, especially where
nature generate flash floods periodically because of intense percipitation

* Based on the Nordic power market perspective



Disadvantages with hydropower

— Enroachment on land and intervention in local socio-economic-cultural sensitive
issues.

— Detrimental effect on environment, local biotope, fish, game, vulnerable species.
— Potential negative impact on farming, husbandery and fishing

— Interference with cultural hertigage sites

— Benefits and development in distant geographic locations for non-local citizens

NB! The disadvantages increases as scale of HP increases



Wind Power
Water Power \

Industrial Consumption

/ %gm

Domestic Consumption

Landslide

Waterway
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ﬁ From Union to
Independence

1813 Denmark loosing part in
Napoleonic war and secedes
Norway to Sweden in Jan 1814

1814 Leading men of Norway
seize the moment to adopt a
new constitution, | 7th of May

1884 Parlamentarism emerges (neg.)

1905 Independence negotiated. A
new King voted in at ballot box




City life in Kristiania (Oslo)

Called «capital of the wretched»

|/3 of the population were poor,
but in public statistics only 10%

The highest population growth in
Europe between 1820-1900

Death rate for children born out
of wedlock was highest in Europe




Fren
y =9 Rural life and nature

NVE

— 70 % of the population lived
outside cities in 1900

— Tennant farming, fishing, wood
gathering, and husbandry for
bartering and subsistance

— Natural resources, but challenging
topography + climate

— Increasing scale in industies such
as woodworking, mining and steel,
fisheries and goods for exports




But also increasing reform,
new tech. and organizations

- In 1885 the first tram in Oslo
and electricity for industry

- Employers and labour became
organized

- International Trade and
Investments increased

_——

~ i

- Not without conflict



"ﬁ Early example of a conflict

— The Battle of Troldfjord in 1890

— Caod fishery resources important
for livelihood

— |nvestors with steam boats vs.
local fishermen rowing

— Resulted in a Fishery Resource
Act




Early days of large scale HP

1905 - Independence

How to legislate ownership and
rights to water for HPP was
centre of political discourse

“Water speculators” were
buying Norwegian “falls rights”

By 1906 more than %4 of HP
generation built or to be built
was owned by foreign interests




Lessons from history

1946 largest demonstration in history

Transmission line through a popular
woodland area near Oslo city

Resulted the East Norway Central Planning
Office. Cross sector involvement in
planning — common criteria.

Balancing of considerations - wider society
vs. local economy — city vs. periphery — alt.
local environment vs. national standards

|5
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Hardanger fjord — HYV line crossing

*  Pearls of tourism
* National pride
* Hart of independence

* Clearly a need for new
infrastructure, but how
and where?



— Negative to visual sight

— «Monstertowers» became
a widely used term

— Academia, celeberties, green
NGOs and local political
representatives against the
concession given.







High level involvement

* Instructed Statnett to withhold
license to build and operate

* IPR from 4 panels of experts
*  Panels concluded that the cost
would be 2-3 times higher with

cable.

. Cable alternative would have
other neg. EAs.




L essoned learned

*  More extensive info.about GDPs locally

*  EIA improved to have 3 alternative studies
with technical and socio-economic benefits

. More extensive publication of project
documentation including GIS visualization,
camuflage color masts, message clearer on
various local benefits — work, etc.

. Key context and facts centers more on
consumers reliability, local business growth,
new job opportunities, renewables and climate
— not only security of supply




Conflict returns in 2017 — National framework for wind power

W/m?




alp Norwegian statutory developments 1900-2012

NVE
«The Panic laws» 1903-1917 === Development and Expansions 1920 - 1980 =) Power Market Integration|992 -.....
Woaterfall Rights Act Tax on resource rent
Property Tax Law
Watercourse 1975 Natural resource tax
Regulation Acts 1993 Energy at Sea Act
1917 2010
Concession Rules Energy Act Water Resources Act
1903
1992 2008
ConC(Ia;sz)izn Act Elcertificates
Act
Production Sharing El-supervision Act 2012
1911 1929
v A l ‘L l \4 v \ 4 v ‘} ___________________
1900 1920 1940 1960 1 1980 1 2000 2020
Amendments to Amendments to
Watercourse Regulation Act Consession rules
1959 2008
1905 1918 . s 1992
Norwegian Supreme Court Ruling National system coordination Debundling

Independence on Rights of Reversion



Ownership unbundling For TSO

: : For DSOs > 100 000 customers.
Functional unbundling For DSOS > 10 000 customers from 202

For TSO since 1992
Legal unbunding

Separation of accounts For all since 1992
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¥ =9 Economic Principles

NVE

T Socio-economic objectives:
Investor objectives: J

5> Return of Investment - IRR »  GDP - work for all, industrial output

: »  Continously reduce enviromental footprint
»  Responsible corporate governance

»  Broad, inclusive consultative procedures
»  Increase shareholders value
»  Learn from changes technology & willing to

> Increase market share
change frameworks

»  Expand business model , o
»  Benefits to communities - share of common

goods

»  Reduce market and regulatory risk

: : L »  Follow-the data, not only the dates
»  Social and environmental responsibility
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The Norwegian Energy
Regulatory Authority — RME

WHAT ARE BALANCING
MARKETS

and how do we regulate them!?

A

-

Alexander Kellerer

Adviser

Section for Markets and System Operation
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=3 Overview of the market segments in Norway

NVE -RME

Operated by TSO

D-2 Market for FCR D-1 Market for FCR
(GCT: D-2, 5.30 p.m.) (GCT: D-1, 6 p.m) Operated by TSO
- ___—

Operated by
eSett Oy

Balancing capacity market
for aFRR

(GCT: D-I,7.30 a.m. CET)

Day-ahead

market
(GCT:D-1 12 p.m. CET)

y

Intraday Balancing

market market
(GCT: t-60) (GCT: t-45)

Imbalance
settlement

Balancing capacity market
for mFRR

(GCT: D-1, TBD)

FFR Flex
FFR Profil (GCT: W-I
Friday 12 p.m.
(Seasonal CET
contracts with
fixed capacities)

o
>
9
9
I
(7]
9
o
3

__

GCT: Gate Closure Time
* Not yet implemented
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‘sl What is meant by «system frequency»?

NVE -RME

Source: Statnett

N
SUPPLY

DEMAND



What are balancing markets?

NVE -RME

— A market platform where free bids from flexible energy resources are traded and
activated

— A single buyer market — the TSO is the sole buyer and responsible for rebalancing
the power system by activating free bids

— All market participants are obliged to have a neutral final position after closure of the
large power exchanges («balance reponsibility»).

— Any imbalances in the final position are penalised with an imbalance price that
will cover part of the TSO’s balancing costs

— TheTSO also needs to handle other unexpected events in the system. In Norway, free
bids are also used to manage bottlenecks in the network («redispatching»)



Power
[MW]

. FFR

FCR aFRR mFRR RR *

Inertial Primary Secondary Tertiary Replacement
response reserves reserves reserves reserves
0.7- 5-30s and . .

, 2 min |5 min
|.3s 2-3 min

Time of activation

* Not used in Norway
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y =9l Statnett as Transmission System Operator (TSO)

NVE -RME

— Statnett SF is a state-owned enterprise responsible
for operating the power system

— NVE-RME has given Statnett the licence for
«system responsibility» («systemansvarety)

Source: Expology

— Statnett is a regulated monopolist and subject to a
price control mechanism

— Statnett has established a strong cooperation with
the other Nordic TSOs and is also a full member

of the pan-European association for TSOs
(<ENTSO-E»)




*N.B.: DK1 is part of the Nordic balancing market
but connected to the continental synchronous area -d &
&=

.....

- -
.....

The Nordic balancing markets

NVE -RME

— The Nordic power systems are
highly intertwined and forming one
synchronous area with one
system frequency

-----

v
"

— The Nordic TSOs establisheda 4
Nordic balancing market in the :
90s

— Common Nordic imbalance
settlement function in place since ot :
2017 (unique in Europe) pressmsenn, .

oooooooooooo



Nordic cooperation of regulators

NVE -RME

— There is no Nordic legislation and thus approvals
are formally made on national level by each individual
regulator

— However, the Nordic regulators in many cases need
to coordinate their decisions as there are many
common Nordic projects and common Nordic
infrastructure.

— NordREG is the formal body for exchanging
views and coordinating the regulators’ decisions

NordREG

b,
i

=== Nordic Energy Regulators

POWER THROUGH COOPERATION

Nordic Energy
Co-operation:
Strong today -
stronger tomorrow




A power system in change

NVE -RME

. . . . . Number of minutes (per annum)
System operation is becoming increasingly with frequency deviations

demanding due to: outside the standard range

— Larger and faster power flow changes on the
interconnectors

— Rising share of intermittent renewables

—
>
=

]

X
L

&

=

=
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— Areas with few balancing reserves and limited
cross zonal capacity

— Increased complexity and lack of automated
solutions




The European target model for balancing

NVE -RME

— The majority of TSOs in the EU/EEA are legally obliged to

connect in the future to the common European trading
platforms for balancing («kMARI» and «PICASSO»)

— These are highly automatised trading platforms that have at
their core a complex algorithm for finding the optimal
solution of all available free bids across Europe

— To be able to connect to the platforms, TSOs and market
participants will need to harmonise and automatise their
current market setups

Source: ENTSO-E

MAR| Member
MARI Observer

I PICASSO Member
PICASSO Dbserver



What is the regulator’s role on European level?

Regulators are not involved in amending or
designing new primary law. Exclusive
competence of governments and legislators.

Intergovernmental
agreements

Treaties

Regulators are involved in amending or
designing new secondary law. However,

secondary law is formally adopted by the EU

institutions.

Secondary

Energy Packages

NVE-RME is also responsible for monitoring

«Network Codes» compliance with secondary law on national level.

Day-to-day business for regulators. Regulated
bodies (e.g. TSOs) submit proposals for new rules
Methodologies and procedures. Regulators approve and monitor
compliance with approved rules and procedures.

Terms and
conditions

(7]
? {
s 2
(7]
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European cooperation of regulators

NVE -RME

— EUJ/EEA regulation typically requires regulated bodies to
submit proposals for methodologies to ACER and
regulators within given deadlines.

— ACER and national regulators assess European
proposals together.

— ACER is formally making the decisions in the
EU but needs to have a two-thirds majority of all
national regulators in the Board of Regulators.

— ACER and NRAs can approve, reject or send back
proposals. Since 2020, they may also directly amend European Union Agency for the Cooperation
and rewrite proposals. of Energy Regulators
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NVE

The Norwegian Energy
Regulatory Authority — RME
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¥ =9 The Norwegian Regulatory Authority (NVE-RME)

NVE -RME

— Promote socioeconomic development

— The Ministry has designated the regulatory authority (NVE-RME) and the appeal
body (Energiklagenemnda)

— The regulatory authority and the appeal body cannot be instructed when carrying
out regulatory tasks

— The regulatory authority is a separate entity within NVE

— Separate budget line in the national public budget
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NVE -RME

The Norwegian Energy Regulatory Authority (NVE-RME)

Regulatory Cooperation
Finance & Administration

Markefs & System Operation Economic Regulation Energy Market Law

Customer Affairs & Network Regulation

Quality of Electricity Supply Wholesale Market & Revenue Regulation Legal Advice
Network Connection & Access System Operation Financial & Technical Reporting Legal Framework
Network Tariffs Cross Border Trade Neutrality Public Consultations
Connection Charges Market Surveillance Unbundling Cybersecurity
Retail Market Market Conduct Trading License

Metering Value Chain Settlement
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y = Our tasks and responsibilities

NVE -RME

Adopt binding individual decisions

Regulates tariffs Regulate the system operator
Supervision of the unbundling rules The balancing market The markets
Metering, settlement and billing Digitalization

Regulatory cooperation in the Nordics and in Europe

Regulation of monopolies

Regulation of competitive activities




Our tasks and responsibilities

NVE -RME

— Monitoring and sanctioning

—  May impose administrative fines and sanctions

— Makes expert opinions and recommendations to revise the legal framework
and, if requested by the Ministry, prepares draft amendments of secondary
legislation



o: Simon Oldani/NVE
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¥ = The Liberalisation of the Norwegian electricity sector
NVE —RME

- Unbundling

- Common rules for the internal market in electricity - Independent regulators

- The first step towards an open common European - ACER, ENTSO-E

electricity market - Cross-border cooperation
- Retail markets

1996 2019
Electricity 2003 2009 Clean

Market 2"d package 37 Package Energy
Directive Package

1991 1995
Nordic 1996 1999 2005 2018

Norwegian

Energy Act Ministerial Common Electrcity Market 2" package 3rd package

Declaration: Nordic Directive in the in EEA in EEA
“A boderless Exchange EEA agreement agreement agreement
Nordic
Market”

v

Power sector reform to
market liberalisation
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¥y =9 The 3rd Energy Package (2009)

NVE -RME

"aims at improving the functioning of the internal energy market and resolving
certain structural problems"

|.  Unbundling

2. Independent regulators

3. Agency for the Cooperation of Energy Regulators (ACER)
4. Cross-border cooperation

5. Open and fair retail markets

6. Third party access improvement
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y =9 EU Law

NVE -RME

Primary Treaties
Law

Secondary Law Energy Packages

«Network Codes»

Terms and
conditions

Methodologies



The EEA agreement

MESUCE The Agreement on the European Economic Area

— An agreement between the EU Member
States and the EEA EFTA States

— Equal rights and obligations within the
internal market for individuals and
economic operators in the EEA

— EU legislation regarding four freedoms:

—  Goods
—  Services
—  Persons
—  Capital

— Cooperation
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¥ =9 Norway and EU

NVE -RME

The Two-Pillar EEA Structure

— EEA and the EEA agreement

EEA JOINT
B = J

EEA JOINT
—_— PARLIAMENTARY -——————
COMMITTEE
EEA
— CONSULTATIVE s
COMMITTEE

This diagram (Hustentes the management of the EEA Agreement, The left pillar shows the EFTA Stites and their imstitutions, while the right
Plllar shows the EU side The jolnt EEA Dodies are im the midkai:




NVE -RME

~Regulations

»
»

Process in the

EEA Joint
Committee

Directives

The process from EU legal acts to Norwegian legal acts

Taken “As is”

Adoption into
national law

v

Have to review the legal acts
and current national law.
Might be need for
adjustments, might not be.



Cooperation with our neighbours

NVE -RME

NordREG: Forum of Nordic Energy Regulators

—  Voluntary cooperation established in 1997.
—  All Nordic countries participate

CEER: Council of European Energy Regulators

—  Voluntary cooperation established in 2002

—  EU27, UK, Norway, Iceland (members)

—  Albania, Bosnia & Herzegovina, Georgia, Kosovo, Macedonia, Moldova,
Montenegro and Switzerland (observers)

ACER:Agency for the Cooperation of Energy Regulators

—  EU-agency established under the 3" energy market package in 2009
—  EU27, Norway, Iceland

—  The Norwegian energy regulator participates at all levels

—  European Commission and ESA participates as observers



What is ACER and where do we fit in?

NVE -RME

— Facilitating cooperation between national regulatory authorities among EU/EEA/EFTA
states

— Recommends and provides advice, an important role when it comes to developing the
legal framework

— Mediate harmonized implementation of rules and may adopt decisions regarding cross
border issues in the event of a disagreement

ACEREE — £SA

European Union Agency for the Cooperation
of Energy Regulators

EFTA
Survelllance
Authaority \

|—|_e_F-|
¥

NVE-RME
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NVE -RME

Thank you for your attention.



Annexure I
POST-WORKSHOP SURVEY

POST-SURVEY OF PARTICIPANTS
FINANCIAL DERIVATIVES AND BATTERY ENERGY
STORAGE SYSTEM (BESS) STUDY TOUR

JUNE 13-17, 2022

The United States Energy Association (USEA) is an American non-profit organization participating in the implementation of
Energy Partnership Programs, funded by the U.S. Agency for International Development. USEA is conducting a series of
surveys to evaluate the effectiveness of this workshop as mandated by the USAID Evaluation Policy.

The purpose of the survey is to determine the amount of information learned and potential areas for follow up training and
results.

PERSONAL INFORMATION

1. Name: Mr. Dinesh Prasad Gairola
2. Organization: Uttarakhand Electricity Regulatory Commission, Dehradun
3. Position title: Chairman (I/C)/ Member (Law)

4. Email: secy.uerc@gov.in, member-law.uerc(@gov.in

Which presentations or activities were the most relevant to you?
Most relevant : Meeting with European Commission and Meeting with European Energy Exchange (EEX)

Second most relevant: Financial and regulatory aspect of the power market and financial power market: Hedging power
prices

Please explain: Subject/topics covered were very practical and meaningful to which we could relate

What is your commissions’ role (or future role) in financial derivatives in energy markets?
Our Central Commission is in the process of framing regulations with regard to financial derivates in energy market.

What concerns do you have regarding financial derivatives in energy markets?
The trading of financial derivatives in energy market should be transparent and should provide adequate security to

investors in the market.

Are you currently working on regulations involving battery storage? If yes, please describe.
No, Battery Energy Storage System (BESS) is still evolving in the country and it is yet to reach a stage where it would

be imperative to make the regulations.

What concerns do you have regarding battery storage?
Battey storage system is going to be a game changer insofar meeting the peak hour demand in the evenings when our

country faces shortage of power since during these evening hours solar power is unavailable. Hence, battery energy
storage system would be an alternative source of power in future. However, foremost challenge/concern is to have

cheaper/competitive rate of power from these battery storage sources.


Rajesh Kumar
Text Box
           Annexure II


What materials, ideas or procedures did you learn about that you plan to use or recommend for use in your
commission?
1. European Market Infrastructure Regulation (EMIR)

2. European power and financial market regulatory framework

3. Mobility, Logistics and Automotive Technology (MOBI) Battery Innovation Centre

4. Competition to guess tomorrow’s Area Price for NO2 (Kristiansand — southern Norway) before CET

5. Green Finance: Voluntary and Mandatory Markets

On what topics would you like more in-depth information?
More in-depth information is required on Battery Energy Storage System, since solar power development is currently

undergoing in a big way in our country and BESS would be an alternative source of power during evening hours and

also during less sunny days.

In which specific areas do you believe your organization could use further technical assistance/ consulting
services?
Development of Green Energy Market and Battery Energy Storage System.

Additional comments: Both Mr. Jake Swanson and Ms. Marjorie Jeal- Piarri were very co-operative and courteous.
They were always ready to help us throughout the whole tour. I convey my personal thanks and gratitude to both of
them and wish them a great future ahead.




POST-WORKSHOP SURVEY

USIA

e
Lathed 5Wbrd § pergy Aveirhon

POST-SURVEY OF PARTICIPANTS
FINANCIAL DERIVATIVES AND BATTERY ENERGY
STORAGE SYSTEM (BESS) STUDY TOUR

JUNE 13-17,2022
]
The United States Energy Association (USEA) is an American non-profit organization participating in the implementation of
Energy Partmership Programs, funded by the U.S. Agency for Intemational Development. USEA is conducting a series of
surveys to evaluate the effectiveness of'this workshop as mandated by the USAID Evaluation Policy.

The purpose of the survey is to determine the amount of information leamed and potential areas for follow up training and
results.

PERSONAL INFORMATION

Name: I(H’o-sgf S’H—E

—
.

2. Organization:  ANagd, and 243
3. Position title: Chayvpsr
4, Email: A ra./t{;:) rﬁ.ﬁaA. o . Com

Which presentations or activities were the most relevant to you?

[
Most relevant PP 2, &‘MJLW? #.:gf#{-aﬁ Prvy Makof

Second most relevant H..H ag wilA  AvE

Please explain ?\d-q.,cu I ﬁ TU -G-Nﬂ,u, ba v/ia Py E—L«-ﬂ ﬂuu
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What is your commissions’ role (or future role)in financial derivatives in energy markets?

ferile agol] S ol & s s o] St

What concerns do you have regarding financial derivatives in energy markets?

%%“"“7 % Rankalf tome Pofabil, Q\\ mnqﬁér ;

Are you currently working on regulations involving battery storage? If yes, please describe.

W"

Me

I

What concerns do you have regarding battery storage?

Lo LS Coma p 6~ Anrt fe Jie Ceyt
of  SFwrage & Tl Very LWl Lq‘?”"ﬂﬁ?’“*ﬁf‘mj— of uu’?-!:.' Qu [ Bt Py
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What materials, ideas or procedures did you learn about that you plan to use or recommend for use in your
commission?
1.




On what topics would you like more in-depth information?

Mere -;ﬁ,cwa en  Kegufabwy Trotesie JI{ Praclites

In which specific areas do you believe your organization could use further technical assistance/ consulting
services?

Additional comments:
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POST-SURVEY OF PARTICIPANTS
FINANCIAL DERIVATIVES AND BATTERY ENERGY
STORAGE SYSTEM (BESS) STUDY TOUR

JUNE 13-17,2022
- " — ]
The United States Energy Association (USEA) is an American non-profit organization participating in the implementation of

Energy Partnership Programs, funded by the U.S. Agency for Intemational Development. USEA is conducting a series of
surveys to cvaluate the effectiveness of this workshop as mandated by the USAID Evaluation Policy.

The purpese of the survey is to determine the amount of information leamed and potential areas for follow up traming and
results.

PERSONAL INFORMATION

Name: KHARGA [DARADLR KUNYW AR C f<- . KuNNAR:}

[

2. Organization: S LKA CSTATS ELEC_—]- RAC AT Y REGULATDR\’ COMNMY -
sston
3. Position title: Crumerer SON
4, Email: kuv\ I o b @ b oo £ Coren
0

Which presentations or activities were the most relevant to you?

Most relevant NQ" ol FG Q L - PGWM/ MMe,é C punse
Second most relevant MORT - % mﬁ:m tngw \ra?l’/law Cﬂm-t/UL
Please explain f "8 tne . ngé_p\& '?_'JN' 7%9“ 0@:51«% o G

What is your commissions’ role (or future role) in financial derivatives in energy markets?

To  nakt T Fover Dustilbidion Gomepormy Armomcially effht Hve
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What concerns do you have regarding financial derivatives in energy markets?

To 1wl cluce Saltmn Fow b B frrrnOn ol nnOnoginm i
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Are you currently working on regulations involving battery storage? If yes, please describe.

NO, ok 7&& ek oAl Stork Sae .

What concerns do you have regarding battery storage?

IFosted B amcownage Jer  eladbee vebiels
7

What materials, ideas or procedures did you learn about that you plan to use or recommend for use in your
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ol o/




()

%aﬂwﬁ Ftovoge &Mm

h.'ln

el

PO’WU' gLMMV\E Aol MWML{ ‘j/{maam S S5 Yo Qﬁ/yﬁw
J dJ I )

]

5 Overal( &M}jsm\/wf o [ n Qj,s;(am Mownag ey gaXs
0 d

On what topics would you like more in-depth information?

W) =

In which specific arcas do you believe your organization could use further technical assistance/ consulting

services? me EU" ¢ fE/Wv M M .
d

Additional comments:
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POST-SURVLEY OF PARTICIPANTS
FINANCIAL DERIVATIVES AND BATTERY ENERGY
STORAGE SYSTEM (BESS) STUDY TOUR

JUNE 13-17,2022
The United States Energy Association (USEA) is an American non-profit organization participating in the implementation of
Energy Parnership Programs, funded by the U.S. Agency for Intemational Development. USEA is conducting a series of
surveys to evaluate the effectiveness of this workshop as mandated by the USAID Evaluation Policy.

The purpose of the survey is to determine the amount of inforrnation leamed and potential areas for follow up training and
results.

PERSONAL INFORMATION

Name: __ WU AR CApAY RRIS s
Organization: A’CS/‘H’( a(:ﬁf/QPQPW ZR/U/I/‘?‘ YJ CQ—N‘C'P[S‘&?M

—

2.
3. Position title: OH‘A‘( e AN
4, Email: Lcu ;W_\rm,};c«.;o L %M( a,t;/ N1

Which presentations or activities were the most relevant to you?
Most relevant 474 Q/CL&Q copdiep Mmi/d /09-/9 M

Second most relevant —

—
Please explain i g Qgﬁ . & L ):572@ am) @7’1/(%/(}’\-% on.

What is your comnissions’ role (or future role)in financia) de ivnt&s in energy markets?

0 29 [T ~fUHCLr'CH (@4 Sons,abin o T332 titgiey -
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What concerns do you have regarding financial derivatives in epergy markets?
CNTINNG QA2 Fes

74

L4

K

Are you currently working on regulations involving battery storage? If yes, please describe.

What concerns do you have regarding battery storage?

What materials, ideas or procedures did you learn about that you plan to use or recommend for use in your

commission?
1.




On what topics would you like more in-depth information?

£, f?eﬁ?—;l/?j EX \@d\g/ﬂ\éia/ S

EQO/{/,\LW QM,PQ’/.

In which specific areasdo you bclieve;w!ur organization could use further technical assistance/ consulting
services?

Additional commenis:
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POST-SURVEY OF PARTICIPANTS
FINANCIAL DERIVATIVES AND BATTERY ENERGY
STORAGE SYSTEM (BESS) STUDY TOUR

JUNE 13-17,2022
The United States Energy Association (USEA)is an American non-profit organization participating in the implementation of

Energy Pannership Programs, funded by the U.S. Agency for Intemnational Development. USEA is conducting a series of
surveys to evaluate the effectiveness of this workshop as mandated by the USAID Evaluation Policy.

The purpose of the survey is to determine the amount of information leamed and potential areas for follow up training and
results.

PERSONAL INFORMATION
3

. Name: -QV. /15N _ff'-//q R4
2. Organization: J"‘i %;‘MH/C?J Iy e RC .
3. Position title: CrA | /‘2 AN -
4. Email: bnshae rrfla“sg @ ;JGAC'D* L&)
Which presentations or activities were the most relevant to you?

- 3 - _ -
Most relevant 150 j /0Ll J"?_? T}C\‘:.(E‘ . = \VE N o y—gjb. . NVvEL
Second most relevant fé Ls 'n:} DEa v Cﬂ 7 9 -5-1;—9 Fr) -

Please explain

What is your commissions’ role (or future role)in financial derivatives in energy markets?

;-':J' g/ A/Dﬁ-h via b .

What concerns do you have regarding financial derivatives in energy markets?

S QV’D/?‘J?J?- MeeAs FT20S P rency

Are you currently working on regulations invelving battery storage? If yes, please describe.

Jes,

What concerns do you have regarding battery storage?

iy

/fjlfr',rpa,mf A .
( L

What materials, ideas or procedures did you learn about that you plan to use or recommend for use in your
commission? 2

1. Shvae , 7iwer 1) aadeite
=) RN




On what topics would you like more in-depth information?

7/; v 7‘/;';_:29'/5%.4{; -

In which specific areas do you believe your erganization could use further technical assistance/ consulting
services?

Additional comments:
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POST-SURVEY OF PARTICIPANTS
FINANCIAL DERIVATIVES AND BATTERY ENERGY
STORAGE SYSTEM (BESS) STUDY TOUR

JUNE 13-17,2022
The United States Energy Association (I/SEA) is an American non-profit organization participating in the implementation of
Energy Partnership Programs, funded by the U.S. Agency for Intemational Development. USEA is conducting a series of
surveys to evaluate the effectiveness of this workshop as mandated by the USAID Evaluation Policy.

The purpose of the survey is to determine the amount of infonmation leamed and potential areas for follow up training and
results.

PERSONAL INFORMATION

1. Name: TUS sSuentue W ASNAILN
2. Organization: t} "=y ‘& % LR

3. Position title: AR PERSo N

4. Email: &Q# ahﬁh&l&ﬁmﬂm—@_@m&l&ﬂ& 1

Which presentations or activities were the most relevant to you?

Most relevant Peh '+ ™NOWD POl PRESENTATION
Second most relevant MICRNEL, S E‘Iﬁ.fg BELD = EE&E;F NTATWODN
Please explain CLARATY il QLU RS &-C..T

What is your commissions’ role (or future role) in financial derivatives in energy markets?

NER — COMMIEAOR 18 RESCOMNMRBLE fo? TRARIPE |

What concerns do you have regarding financial derivatives in energy markets?

N ANDLY — ENERQY SAM0ULY GEF CMEAP R BPIORARLE

Are you currently working on regulations involving battery storage? If yes, please describe.

NOT  REMALY

What concerns do you have regarding battery storage?

GOWN Do W IIGARRD THE @RTTERIES WITWoOUT
POLLUTING & MNVIRL NMENT

What materials, ideas or procedures did you learn about that you plan to use or recommend for use in your
commission?
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On what topics would you like more in-depth information?

[} *®
\torw Ao Aar wae D
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In which specific areas do you believe your organization could use further technical assistance/ consulting

services?

Additional comments:
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POST-SURVEY OF PARTICIPANTS

FINANCIAL DERIVATIVES AND BATTERY ENERGY
STORAGE SYSTEM (BESS) STUDY TOUR

JUNE 13-17,2022

The United States Energy Association (USEA) is an American non-profit organization participating in the implementation of
Energy Partnership Programs, funded by the U.S. Agency for Intemational Development. USEA is conducting a series of

surveys o evaluate the effectiveness of this workshop as mandated by the USAID Evaluation Policy.

The purpose of the survey is to determine the amount of information leamed and potential areas for follow up training and

results.

PERSONAL INFORMATION
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Which presentations or activities were the most relevant to you?

| U ORISR B

Most relevant

Name:
Organization: Chz RC .
Position title: IL,,/LA_)—/N e AASN

Email:
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Second most relevant

Please explain
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What is your commissions’ role (or future role)in financial derivatives in energy markets?
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What concerns do you have regarding financial derivatives in energy markets?
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Are you currently workmg on regulatlons mvolvmg battery storage" lf yes, please describe.
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What concerns do you have regardlng battery storage?
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On what topics would you like more in-depth information?
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In which specific areas do you believe your organization could use l'urthcr technical ass:stnncel consulting
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Additional comments:
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POST-SURVEY OF PARTICIPANTS
FINANCIAL DERIVATIVES AND BATTERY ENERGY
STORAGE SYSTEM (BESS) STUDY TOUR

JUNE 13-17,2022
The United States Energy Association (USEA}is an American non-profit organization participating in the implementation of
Energy Partnership Programs, funded by the U.S. Agency for Intemational Development. USEA is conducting a series of
surveys to evaluate the effectiveness of this workshop as mandated by the USAID Evaluation Policy.

The purpose of the survey is to determine the amount of information leamed and potential areas for follow up training and
results.

PERSONAL INFORMATION

1. Name: __) M't{i C o - N £, w:lrr’& a1l fg-rll.,-r;
2. Organization: A .P I gl

3. Position title: { ll/xcrv: - {Je,{bc-m

4. Email: Cacrenl (5 uhh et - (o 1

Which presentations or activities were the most relevant to you?

Most relevant j’E_—?{-v.L_‘tﬂﬂ -5\,1aﬁ,&, o = U
- T q
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What is your comnussnons role (or l'uture role)in financial derlvatwa in energy markets"
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What concerns do you have regarding financial derivatives in energy markets?
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Are you currently working on regulations involving battery storage? If yes, please describe.
A Nal

What concerns do you have regardmg battery storage?
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What materials, ideas or procedures did you learn about that you plan to use or recommend for use in your
commission?
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On what topics would you like more in-depth information?

—_—

In which specific areas do you believe your organization could use further technical assistance/ consulting
services?

Additional comments:
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POST-SURVEY OF PARTICIPANTS
FINANCIAL DERIVATIVES AND BATTERY ENERGY
STORAGE SYSTEM (BESS) STUDY TOUR

JUNE 13-17,2022
The United States Energy Association (USEA) is an American non-profit organization participating in the implementation of
Energy Partnership Programs, funded by the U.S. Agency for Intemational Development. USEA is conducting a series of
surveys to evaluate the effectiveness of this workshop as mandated by the USAID Evaluation Policy.

The purpose of the survey is to determine the amount of information leamed and potential areas for follow up traning and
results.

PERSONAL INFORMATION

1. Name: M C/\'Jr AND RO AEK AR
TAMVC QO AOY  [SLECTR CiTY RECULGSD

2. Organization: .
CaaT) evn ¥

3. Position title: C:MH(V' A o)

4, Email: (’/hanob}:u ervde (2 Fmail .« Lo

Which presentations or activities were the most relevant to you?

Most relevant N oyd foe/

Second most relevant NY &Z
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What is your commissions’ role (or future role)in financial derivatives in energy markets?
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What concerns do you have regarding financial derivatives in energy markets?

biopli Yy

Are you currently working on regulations involving battery storage? If yes, please describe.
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What concerns do you have regarding battery storage?
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What materials, ideas or procedures did you learn about that you plan to use or recommend for use in your
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On what topics would you like more in-depth information? D W{i &
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In which specific areas do you believe your organization could use further technical assistance/ consulting
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POST-SURVEY OF PARTICIPANTS
FINANCIAL DERIVATIVES AND BATTERY ENERGY
STORAGE SYSTEM (BESS) STUDY TOUR

JUNE 13-17,2022

The United States Energy Association (USEA) is an American non-profit organization participating in the implementation of
Energy Partnership Programs, funded by the U.S. Agency for Intemational Development. USEA is conducting a series of
surveys to evaluate the effectiveness of this workshop as mandated by the USAID Evaluation Policy.

The purpose of the survey is to determine the amount of information leamed and potential areas for follow up training and
resuls.

PERSONAL INFORMATION
1. Name: \n]SV\H\ JeGT kﬂ%f\fﬁ' -
Organization: ‘P;EA& C pU N1 (A€ ELEciRIcITY LequLAter

’ Tovard 1€
3. Positiontitle: (M Aef R PERSvAS - :
4. Email erulpum« ’P—smd\d. @ ?%.sd | comn

Which presentations or activities were the most relevant to you?
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What is your commissipons’ role (or;:uture role)in ﬁnanclal derlvat vesine rgy market
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Are you qurrently working on re ons mvolvmg attery storage? If yes, please describe.
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What concerns do you have regarding battery storage?
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What materials, ideas or procedures did you learn about that you plan to use or recommend for use in your

commission? - -
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In which specific areas do you believe your organization could use further technical assistance/ consulting
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POST-SURVEY OF PARTICIPANTS
FINANCIAL DERIVATIVES AND BATTERY ENERGY
STORAGE SYSTEM (BESS) STUDY TOUR

JUNE 13-17, 2022

The United States Energy Association (USEA) is an American non-profit organization participating in the implementation of
Energy Partnership Programs, funded by the U.S. Agency for International Development. USEA is conducting a series of
surveys to evaluate the effectiveness of this workshop as mandated by the USAID Evaluation Policy.

The purpose of the survey is to determine the amount of information learned and potential areas for follow up training and
results.

PERSONAL INFORMATION

1 Name: SHISHIR SINHA

2. Organization: BIHAR ELECTRICITY REGULATORY COMMISSION
3. Position title: CHAIRMAN

4, Email: chairmanberc@bihar.gov.in

Which presentations or activities were the most relevant to you?

Most relevant Nord Pool Presentation on Battery Storage.

Second most relevant Battery Storage

Please explain Nord Pool Presentation gave a clear insight into the working of EU Energy exchange.

What is your commissions’ role (or future role) in financial derivatives in energy markets?

As per the Electricity Act, 2003 all financial derivatives have to be vetted and approved by the Electricity

Requlatory Commission.

What concerns do you have regarding financial derivatives in energy markets?

Financial derivatives should be free counter party risks, of leverage and complicated web of derivatives

contract.

Are you currently working on regulations involving battery storage? If yes, please describe.

At state level, the BERC is committed to formulate the necessary enabling regulatory framework for
promotion of BESS and looking forward to approve the model Request for Proposals (RFPs) and Power

Purchase Agreement (PPAS) involving RE based generation integrated with BESS.

What concerns do you have regarding battery storage?

High cost of implementation, lack of standardization and outdated regulating policy and market design.



What materials, ideas or procedures did you learn about that you plan to use or recommend for use in your
commission?

1. The functioning of energy exchange

2. Grid synchronization

3. Latest battery technology in use throughout the world.

4. Optimisation of renewable source of energy and the phasing out of fossil fuel.

5. Energy interdependence amongst nation.

On what topics would you like more in-depth information?

— Ways to phase out fossil fuel and to achieve net zero carbon emission goal

In which specific areas do you believe your organization could use further technical assistance/ consulting
services?

— For achieving net zero carbon emission goal and of optimal use of green hydrogen.

Additional comments: None
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