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Friday 27. October 2017 in DN.no:

«Statkraft’s aim for long term contracts
in Latin-America, Asia and Europe, due
to new renewable energy»

Christian Rynning-Tonnesen, CEO
Statkraft
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Spain’s mooted coal exit won’t affect prices —
traders

Green markets Financial Weather Sources My pad

New energy
- a healthy pc

GERMAN — Cal 18 rises as coal firms, eves on
coalition talks

(Montel) The German/Austrian 2018 contract edged up on Wednesday
amid a buoyant coal market, while participants were looking for price
signals ahead of German energy policy talks between potential coalition
partners.

Monday 23 October 2017

0747

Energy groups urge UK to renew CO2 tax pledge
(Montel) UK energy groups — including S5E — and think-tank Sandbag
have called on the government to renew its carbon tax when it expires in
2021 or nisk allowing a revival of coal-fired power, the Financial Times
reported this weekend.

Friday 20 October 2017

14:32
Dutch COz2 price floor likely to get go-ahead —
academic

)L i ‘They say they want to introduce it and it is not very disputed,” said
MHU}IQEH, a professor and energy expert at the University of Amsterdam

11

eranual

nos
afio

rranual

1bre

ible
rgia

1 in Europe
n 2016

m of power capacity but
dles

< @’
48,750 665

1iths of new power
n of the continent’s

he lack of political
energy targets end.

n2016,21.1GW - or
ipsing the previous

an half of the capacity
ywed. Wind power

‘m of power capacity
nt nature, coal still

‘he most new wind

hile France, the

1d, Ireland and

w records for windfarm



Do’s and don'ts ([
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First a physical market:

A reliable and transparent
reference price (index) is key to
success

Start with physical players, then
the financial players will follow

Market regulation must be fair
and predictable:

Market surveillance of both
physical and financial markets

Robust collateral and settlement
routines

Customer advisory board
Relevant products -> liqudity
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Europe’s leading power marke

@ Nord Pool offices
B Nordic/Baltic and UK — day-ahead and intraday
B Intraday with access to Nordic volumes FINCAND

Serviced markets YTD —— |
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Nord Pool Reporting Services:
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nordpoolgroup.com/consulting
*) In the UK, Nord Pool operates under the N2EX brand



Higher volume and market share in the
physical market is good for the financial
market
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European target model: YTD
Model: Nord Pool

Q4 Since 2014 a Day Ahead Power Market coupling
23 countries: Common price calculation with
Implicit cross border capacity allocation

U 2.900 TWh pa consumption

U Nordic: 400 TWh pa consumption

4 >85 % market share of Day-ahead consumption
U EUR 36.000.000.000

U The world’s largest power market

U Flow from low priced to high priced areas every

hour:
U The cheapest electricity is sold first: Merit order

U Facilitates for better competition across Europe -
and better utilisation of infrastructure ROMANA

Q Paris agreement: Essential for 202020 goal and !

future RES ambitions

SPAN
PORTUGAL

I Part of PCR initiative today
B 4MMC
B Independent

NORD
P
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The Nord Pool model for power trading

Financial market
»  Hedging of sell/buy price in advance

» From 10 years to day-ahead
»  Continuous trading with market makers

Day-ahead market
»  Hourly price formation for the following day
» Bids and offers gate closure at 12:00 every day
»  Market results published 12:42

Intraday market
»  Continuous trading 24/7

» New transmission capacity opens after the
publication Day-ahead prices

Balancing markets

» Intra-hour market for maintaining the power
balance

» Bids and offers after DAM closure
»  Activated time-15 minutes

Reserves

» Long term bilateral contracts (typically season
based)

»  Primary and secondary reserves including
options procured through market based
solutions on daily and weekly basis

Imbalance settlement

»  Post-hour settlement of deliveries between
market participants

ORD
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10 years

24 hours | Intraday Intrahour‘~ 1,5 months

Financial market
1

Reference price
(syster'n price)
1

Financial settlement

Nasdaq

-#~ Nasdaq

Day-ahead

1

EERRRREP>  [ntraday
_________________ Balancing

I3 > market

Physical deIivery/

Physical

Physical delivery delivery

Financial
settlement

Nord Pool AS
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Definition of a Derivative

“A financial contract whose value is based on, or derived from, a
traditional security (such as a stock or bond), an asset (such as a commodity),
or a market index.”

Financial market: Futures/DS Futures
» Hedging of sell/buy price in advance

» From 10 years to day-ahead
»  Continuous trading with market makers

Physical market: Day-ahead market
»  Hourly price formation for the following day
» Bids and offers gate closure at 12:00 every day
»  Market results published 12:42
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10 years | 24 hours

Financial market

Reference price
(system price)

nordpoolgroup.com/consulting 10



Why the need for a long-term market?
Because of the physical market, look at the YR prices:

Cold & dry

Warm & wet | \\//
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Why the need for a long

-term market?

What you don’t know, might kill your business!

Spot and DS Future Prices (EUR/MWHh)

December 30, 2015
e e i
I e
1 e e R |
60 - ---MH-coo o | P | S | I PR
The financial market is an important
market to mitigate/optimize the risks!
40 -t 2 il bl LEEEE [ ' i A i e e R R R e e e
20 N\ |~ q\- -t
History = historical (volatile) spot prices Future = (flat) forward curve
0 T T T T T T T T T T T
2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
——NP Spot (weekly) = Month DS Future Q & Yr DS Future
P o o L nordpoolgroup.com/consulting



Simulated Nord Pool prices 2017 - 2035

| Year | System [ NOL | NO2

28,2 27,4 27,6

26,3 25,8 25,7

25,0 24,7 24,6
e e T 2020 LY = Ot | Finend | utand | zealand
28,2 274 27,6 39,4 39,4 39,3 29,0 32,6 27,7 29,3
o S R TR
25,7 25,4 25,4 42,0 41,9 41,9 26,1 27,0 25,3 26,5
o R a1 w0 w0 30 330 0
42,0 419 419 42,8 42,9 42,9 41,2 41,0 415 42,2
—— B o wa| 3D
42,4 42,4 424 42,5 42,5 42,5 40,6 39,7 42,4 25
o wo w1 a &P m o
44,7 44,8 4438 44,7 44,8 44,8 41,9 41,1 43,0 42,9
R A 1 e B % e
45,2 453 453 45,1 45,2 45,2 423 416 432 43,1
— S 52 w3 a3 R
45,1 45,2 452 45,2 45,3 45,3 42,1 41,1 431 43,1

45,1 45,3 45,3

Source: MK online at Montel's Nordic Power Market, Oslo, Norway August 2017
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Main reasons for long-term trading

Physical players

Physical and financial players

Financial players
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Hedge production or consumption
» The most important and common reason for financial trading

» Cover the market player from price and financial risks
» Consumers aim to hedge against increasing electricity prices
» Suppliers aim to hedge against falling electricity prices

Arbitrage possibilities
» Find price difference between different financial instruments
or markets

» Buy and sell at the same time / close interval the same
contract

Speculate with market outcome (proprietary
trading (prop))

» Aim to create profits

» Speculate with prices and price prognosis -> take risks in the
market

» Create liquidity to the market

nordpoolgroup.com/consulting 14



Risk in the power market - overview

: : Weather
P”‘.:e Risk o sl Volume Risk
» Power Prices » Wind
» Fuel Prices » Clouds
» Currency exchange rates » Climate change
» CO2

» Mismatch in hedge and
production/consumption
prognosis

Credit Risk Others

» IT risk

» Counterparty risk » Operational risk
» Liquidity risk
» Legal risk
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Less bilateral and more PX trades in both physical

and financial market

Bilateral trades was the
norm, but multiple
counterparts increased
the risk

One regulated
counterpart - the PX -
has proven to be a safer
way to trade

Now the trend is turning
for financial trading -
again

NORD
POOL

Bilateral trading
without netting

Trading over a
power exchange

;_.._.:“?//

@

Several counterparties
and transactions

Always only one
counterparty!

nordpoolgroup.com/consulting 16



Nordic Financial Power Market
Standardized financial contracts and clearing of OTC contracts
Index used for settlement: Nordic System price

Cash settled - No physical delivery of financial power contracts
"financial delivery” = financial compensation for price differences between the
System price and the fixed contract price in the delivery period , but no physical
delivery

Contract duration: Next day and up to 10 years

Products traded:

Deferred Settlement Futures (DS Futures)
Base and Peak load Futures

Monthly Average Rate Futures

Monthly DS Futures

Options

vV vVVvVew

v

Electricity Price Area Differentials (EPADs)
EUA (CO2)
» Wind futures

v

Source: Nasdaq nordpoolgroup.com/consulting 17



Product structure - Nordic power

DS Futures/Futures
casnserierentony |

in delivery period

Cascading

I e o s s e

Futures o e e o |

Daily cash
settlement ID \D ID‘ ID ID

Underlying reference price:

Nordic system price

Currency: EUR

Tick size: 0.01 EUR/MWh

Min contract size: 1 MW * h in the contract

NORD
P O OL source: Nasdaq

EPADs

Area price — system price

Year, Quarters, Months

nordpoolgroup.com/consulting 18
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Hedging with Futures/DS Futures

n-12 apr-12 jul-12 okt-12 jan jul-13 okt-13 jan jul-14 okt-14

nordpoolgroup.com/consulting
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Financial market - settlement of futures

« Daily cash settlement (profit/loss) in trading and delivery period

Trading Period Delivery Period

| |
| |
| |
'y _ ) ) | |
O Final closing price 1 |
.
o . | |
Futures Market Price \ 288 . .
© (Daily closing price) I n 1 Ffecelved during
] 28 ! | 4 final settlement 4
i v
t ; 3
8 275 ‘ I | Received during o
270 s * mark to market P
260 4 - -? ) .%7’Q E Spot MCP : settlement 3
.
2 O . . i +Y 3
° y N
: 5 . i I 8
. 0 . 1 I &
. . o 1 | | Net procurement 4
o ° C ° costs 3
° ° : i | (72}
° ° 1 One Hour T
° ° ° I =]
° ° e l | -
° ° O VYV
® 4 1 1 gt
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Vattenfall hedges 2018 Nordic output at EUR

27/MWh

(Montel) Vattenfall had hedged close to 70% of its Nordic power production for 2018 at an
average price of EUR 27/MWh by the end of the third quarter, the Swedish utility said in its
interim report published on Friday.

The company has also hedged roughly half of its 2019 production at EUR 28/MWh.

The hedging ratios were little changed from the figures presented at the end of the second quarter,
when it had hedged 68% of its front-year output at EUR 27/MWh and 49% of its 2019 output at EUR
28/MWh.

The hedging levels are down significantly from a year ago, however, when the company had hedged
99% of its front-year power productiocn and 65% of its output two years in the future.

The Nordic power 2018 and 2019 futures contracts last traded at EUR 26 88/MWh and EUR
26 B5/MWh, respectively, on Nasdag Commadities.

Group cperating profit fell 3% year on year to SEK 2.17bn (EUR 224m), although profits from
underlying operations rose 8% to SEK 2 8bn.

Vattenfall's trading operations posted an Q3 operating loss from underlying operations of SEK 424m,
down from a loss of 416m one year ago, while the group's power generation rose from 25.2 TWh in Q:
last year to 27.3 TWh this year.

Stuttgart Energy
2 ) Workshop

LD

9 November 2017

Reporting by:
Olav Vilnes
olav@montel no

09:29, Friday, 27 October 2017
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Nordic power derivatives market volumes since 2000
TWhl/year: lessons learned

N
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3,000

2.500 No more

. bank
guarantees

1,500
1,000
500
:
1996 o0 01 02 O3 04 05 06 07 O8 09 10 11 12 13 14 15 16 17*
*¥TD + continuation of 8 month average for the rest of the year Source: o R D
POOL
NORD MONTEL
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Nordic power derivatives market volumes since 2000
TWhl/year: lessons learned from Nasdaq’ members

3,500

Lower market prices
3,000

2,500
Market makers

from DS futures to
futures

2,000

1,500

1,000

500

00 01 02 O3 12

13 14 15 18 1#

Source: o R D
MONTEL
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Futures prices 26.0ctober 2017

Nordic Power | German Power | Dutch Power | UK Power
Nordic Power —
35
32.5
S
= 30
w
27.5
25
B - - B - S S - S S P <
'L ¥ n) + G s ‘O' & .\Q' \rL. \kl \Q)' .\‘b' "P. ‘1:}". ’Lb‘. ﬂ,l'b.
-- ENOMNOV-17 -+ ENOQ1-18 - ENOYR-18

Nordic Electricity: Front Quarter and System Price Prices for: 2017-10-26

Source: http://www.nasdagomx.com/transactions/markets/commodities

NORD
POOL

NORDIC POWER MARKETSHARES

Week 42/2017

® Futures ™ DSFutures

YTD 2017

nordpoolgroup.com/consulting 24



Transparency

JUST A NORMAL DAY AT THE_NATIONS MOST TMPORTANT FINANCIAL INSTITUTION...
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Organized markets provide Transparency and facilitates
Market surveillance

Prohibition against
dissemination of
misleading —
information and equivalent

behaviour. Market
Manipulation

Disclosure
Requirements

(pre-trade and post-trade)

Prohibition against
trading on / \ Duty to share certain
information information with the
which is not market.

available
to the market.
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Transparency and Market surveillance
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No trust, No trade

Transparency is vital for
the market as it builds
confidence and trust

Brings lower risk of
misconduct due to
increased transparency

Forward curve price
discovery

Oo=x

ro

Increased Confidence

Liquidity and Integrity Interest

Market

Transparency Surveillance

ale

nordpoolgroupwom/consulting 27



How NASDAQ manages risk

THE COLLATERAL CALL
Pledged cash account or guvernement bonds (EUR). Post Latest 11:00 CET the next trading day.

BASE COLLATERAL

Covers overnight risk associated with intraday position changes.
Size depends on: Member category, financial solidness, trading pattern etc.

DEFAULT FUND

NASDAQ OMX Clearing maintain a guarantee fund or reserve fund to which users contribute and enforce a lossharing
scheme among its members

DAILY MARGIN CALL

VARIATION MARGIN INITIAL MARGIN

Marked-to-market value Covers worst case loss during a close out period of
(unrealized P&L for the forwards) 5 days. Calculated with SPAN risk model.

Extra Ordinary Margin Call
: According to clearing rules, NOMX may issue an extra margin call with 1 hours notice.

Source: Nasdaq

NORD
POOL
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Clearing house vs Bilateral

Dimension Low Med High
Market Information \/
Transaction Cost \/
. . Matching Efficiency \/
Trading Trading
A-a A Counterparty Risk \/
Participants Participants
Regulation \/
Operational Risk \/
Transparency \/
Dimension Low Med High

Market Information

Transaction Cost

Trading T~ Prime _— Trading

Participants il Brokers Ny Participants Matching Efficiency

Counterparty Risk

< 2 =2 2

Regulation \/
Operational Risk

2 <2

Transparency

Dimension Low Med High

Market Information \/

Trading Exchange/ Trading
Participants Clearing House Participants Transaction Cost \/

Matching Efficiency \/

Counterparty Risk \/
Regulation \/
Operational Risk \/
Transparency \/

Source: Nasdaq

v2
o0
o=
ro

nordpoolgroup.com/consulting

29



Do’s and do's i‘*

/
» First a physical market:

» A reliable and transparent :B’"
reference price (index) is key to
success

» Start with physical players, then
the financial players will follow

» Market regulation must be fair
and predictable:

» Market surveillance of both
physical and financial markets

» Robust collateral and settlement
routines

» Customer advisory board

v
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Liquidity
» Standardized contracts
> Market Makes

Transparency

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

» Urgen Market Messages (UMM)

Equality for all members
» Information (UMM, prices, trades,
other external and internal info)

Secure counterpart (Clearing)

» a neutral and secure counterpart
that guarantees settlement

» no counterparty risk

Market surveillance

» Regulation/compliance

» Supervise and check transactions to
avoide insider tradin

nordpoolgroup.com/consulting 30



V CIER ENERGY CONGRESS,
Medellin, Colombia
28. Nov- 1- Dec 2017

Sustainable energy for all in the
environment of a smart society

&

OOQIER EMERGY
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INVITATION REGISTRATION PROGRAM SPONSORS WEEK ENERGY
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We are ambassadors for
modern power markets
across the world

We consult with Governments, Power
Exchanges, Regulators, TSOs

and other stakeholders on:

» Market design

» Rulebook development

» Market regulation

» Power market systems

» Capacity building

» Competence building
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nordpoolgroup.com/
consulting

Haakon Reiersen LEKNES

Senior Consultant, Nord Pool Consulting

Email: Haakon.Leknes@nordpoolgroup.com
Telephone: +47 9326 8092




