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Geir-Arne Mo

Some background information:

= Working for Bergen Energi since 2015
= Team Lead Nordic Spot Trading
= | work 11 years for ICAP, Head of Nordic Markets in 6 years.

= Entrepreneur in four years for developing Wind Power forecasting system for

the industry.
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Agenda

Bergen Energi in a nutshell

The Spot Markets
e DAM

* Intraday
 Imbalance

Market coupling:
e Whatis it?
e What does it do?
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AN ENERGY MANAGEMENT COMPANY

BERGEN ENERGI wva )
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Independent Energy Management Solutions

Key figures
= An energy portfolio > 100 TWh
= > 1.000 clients in 14 countries

Independent

= Transparency
= Neutrality

=  Flexibility

Provider of quality services
= MIFID license
= Quality insurance 1SO9001&14001

International — Independent - Innovative Energy@ Experts B E RG E N é E N E RG |

LEADING INTERNATIONAL ENERGY EXPERTS
International Reach | Local Expertise



A wide range of services

In order to monitor and reduce: 4 Administrative | Energy

Services Procurement

= Consumption

= Cost

Management

= Carbon footprint

Energy Data
Management

Carbon Footprint

Carbon Communication
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THE SPOT MARKET
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European Spot Exchanges

S

E ’X A A Energy Exchange Austria
EPEXSPOT

ELUROPEAN POWER EXCHANGE

mrdP°59|of
QDX

amje
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The Spot Markets

e Balances supply and demand
» Generating reference price.
* Providing liquidity for producers, """ ey

o Companics

suppliers, TSOs and consumers Barts s
« Ensuring transparency and fairness ' -
o Takes away counterparty risk
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The Day Ahead market

 Main market at the exchange

« Physical power contracts traded daily for delivery in the next 24-
hour

 Based on expected consumption/production
« Delivery and prices confirmed at closing time (13:00) daily
 The auction takes place, 7 days a week, year-round

Obijective:
Physical fulfillment of financial products
Physical delivery
Profiling and adjustments
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Price matching in the DAM

€/MWh

Bid A
_|Fwn Bid B |
|Shewh Bid C
e Bid D |
[ Bid E |

Sale

Buy

MW

€/MWh

Aggregated buy and sales orders

MC

price

Turnover at MW
MC price
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Intraday Market

« Market open after closing time on DAM

« Market for continuous trading of physical energy contracts
 Trading up to 5 min before delivery

o 24/7 market

e Objective intraday:

* As the time span between the Day-Ahead and the delivery
hour is long (36 hours), the consumption/production situation
may change

e Minimizing imbalance risk
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Balancing Market

ALL EEP Dty | wieciey f wontny | veary L1 3R
EUR

* Aregulated market, organized by the TSO
« Balance volume: o0

SE1 Up-FlDown P

 Contract volume - actual volume

H U Down ] Down U Down U Down U Down
e Balance volume > 0: Selling — ' ' ' ' '
. 00-01 2218 16,40 2218 16,40 2592 2592 2592 25,92 2218 16,40
(] Balance VOIUme < O: Buylng 01-02 2218 1625 2218 1625 2830 2441 2830 2441 2218 1625
02-03 2213 16,14 2213 16,14 2830 21,03 2830 21,03 2213 16,14
03-04 1610 1610 1610 1610 1716 1716 1716 17,16 1610 1610
4 PrlceS 04-05 16,01 16,01 16,01 16,01 1626 1626 1626 1626 16,01 16,01
. ; . 05-06 16,01 1434 16,01 1434 29 1434 29 1434 16,01 1434
° PUb“Shed d|rect|y after the de“Very 0607 1650 1650 1650 1650 2854 2854 2854 2854 1650 1650
07-08 22,18 715 2218 1715 33,18 33,18 33,18 318 2218 1715
hour 03-09 2213 1753 213 1753 36,35 35,00 36,35 33,31 2213 1718
09-10 22,18 175 2218 1756 3548 3548 333 33,31 22,18 1729
10-11 1755 1755 1758 1755 3395 3395 3328 33,28 1730 1730
® DOWﬂ Regl.“ated 1-12 2156 737 215 1737 3213 3213 3213 213 215 1720
. . 12-13 2156 1721 2156 1721 3090 3090 3090 3090 2156 1718
° Balance pnce < Spot pr|ce 13-14 2156 17,1 2156 17,1 28,81 29,81 29,81 29,81 21,56 17,1
14-15 2156 1696 2156 1696 962 2962 2962 2962 2156 1696
15-16 1971 1650 1971 1650 2904 7904 2904 29,04 1971 1650
® Up Regl-“ated 16-17 16,41 16,41 16,41 16,41 2361 2361 2361 2361 16,41 16,41
. . 17-18 1635 1635 1635 1635 2906 2100 29,06 21,00 1635 1635
(] Balance prlce > SpOt prlce 18-19 16,30 16,30 16,30 16,30 3064 2095 3064 2095 16,30 16,30
19-20 1624 1624 16,24 1624 3196 2520 3196 25,20 1624 1624
20-21 16,16 16,16 16,16 16,16 062 2300 3062 23,00 16,16 16,16
21-2 16,11 16,11 16,11 16,11 3033 2300 3033 23,00 16,11 16,11
2.2 1624 1624 16,24 1624 3068 3068 3068 30,69 1624 1624
23-00 1971 1627 1971 627 2945 2945 2945 2945 1971 1627
Min 16,01 1434 16,01 1434 16,26 1434 16,26 1434 16,01 1434
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EPEX Spot

» Covers France, Germany, Austria and Switzerland, \
* One third of European power consumption EPEXSPOT
e Created in 2008 through the merger of
Powernext in France and EEX in Germany.
 100% owner of APX Group, covering the Netherlands,
Belgium and UK (since April 2015)
o 225 members
e 360 TWh yearly volume traded (2014)

*!ﬁ B
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Nord Pool Spot

* Nord Pool Spot was the world’s first market for trading power
 Today also the world’s largest power market
= Nord Pool Spot operates in 9 countries:
= 370 companies from 20 countries
= Producers, consumers, traders, suppliers
= 493 TWh traded at Nord Pool Spot, 84% market share (2014)

Statnett Marked 1993 Statnett Marked is established

1992: Physical market, Statnett

1996: Physical and financial market, |
Statnett and Svenska Kraftnat Nord PF)OI ASA

2002: Physical market,

2002 Financial market, Statnett, SVK, Fingrid,

Statnett and SVK _
Nord PoolASA W Nord Pool Spot Eperaineldk and

l C
Nedirte o BADEAS O Nord Pool Spot Statnett SVK Fingri,
Energinet dk '

Nord Pool Clearing - 2008
Nord Pool ASA. - 2010 Commodities/ NASDAQ

OMXOSLOASA
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The Physical Markets in the Nord Pool Area

e The Elspot market
e The Elbas market

Elspot volumes

NO1
NO2
NO3
NO4
NO5S
DK

SE1
SE2
SE3
SE4
Fl
EE
LT
LV

Buy

62 623.3
08 8259
52 4217
38 071.1
42 4557
56 124.8
37 691.4
24 618.6
33 575.4

198 210,1
65 8999

131 596.4
16 550,1
20 664.5
18 678.4

Sell System price:

40 8452 29.63
108 230.6
49 1153
65 472.4
120 966.5
227322
9917.9 -
550433
22 6466
208 184,9
82475
759324 HO4 Lules
28 5417 31.09
18 512.9 .
11 142.4

T
“""'l...o"o"'

Helsimki

amem
---------

---------
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Intraday Cross Border market - Elbas

Access to all bidding areas in the Nordic, Germany,
The Netherlands, Belgium and Estonia

Implicit cross-border intraday market that connects
the Nordic and continental power markets

Can balance out hydro and European wind
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Nord Pool Spot — Price areas

Due to congestion and bottlenecks Elspot volumes

between the bidding areas, Nord Pool gl s oy

NOZ 1041729 983800

NO3 53 952 6 48 4957
Spot has several dynamic price areas NG me2e a4
NO5 42 0597 1005119
DKA 44 9366 324558 -~
DK2 321327 14 2580
SE1 245786 517693
SE2 332281 1269149
SE3 194 0932 140 8047
SE4 68 983,0 93592 NO4
Fl 1290744 91 3161
EE 16 3076 332591
LT 312669 205519
LV 100045 27495

..........

The System Price is the theoretical, common
price we would have in the Nordic area if there 28 s
were no bottleneck in the transmission grid

Also used as reference price for financial

contracts p
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Price areas Nordics

 Sweden
— Large transmission capacity internally in Sweden
— Plus transitt via Finland - Fenno-Scan 2
— Highly correlated with Europe
— Production in North —
— Consumption in the south

 Norway
— Poor transmission capacity internally
— NO3 and NO4 strongly correlated with Sweden
— Large share of production in NO2

* Finland
— High price / deficit area

e Denmark
— Renewables,
— Linked to Germany
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Nordic spot price correlations 2013-2015

Spot price correlation, NO Areas — SE, DK, Fl

Noia o075 075 073 0,71 0,23 0,60 0,50
No2 0,74 0,74 0,72 070 0,23 0,559 0,50
NO3 095 09 092 08 029 0,78 0,68
NO4 094 094 091 088 029 0,77 0,68

NO5 0,74 0,74 0,72 0,70 0,23 0,59 0,49

NO Areas
NO1 1 199 |79 .80 ,99
NO2 ,99 1 78 79 ,98

NO3 ,79 ,78 1 ,98 ,78

NO4 .80 ,79 ,98 1 ,79

NO5 ,99 ,98 ,78 ,79 1

International — Independent - Innovative B E RG E N é E N E R G |

LEADING INTERNATIONAL ENERGY EXPERTS
20



How the Markets Work Together?

Financial market

Used for managing risks. Contracts can be
made for up to six years. The Elspot
system price is used as reference price.

Day-ahead market - Elspot

Day-ahead auction of power for delivery
the next day. Nord Pool Spot calculates
power prices based on supply and demand
for every hour the following day.

Intraday market - Elbas

Continuous trading up to 30 minutes before
delivery to adjust power production or
consumption plans.

Balancing market

Operated by the respective transmission
system operators. Final adjustments are
made to ensure the correct frequency in
the grid and security of supply.

Time 6 Years

36 Hours

Reference price
for financial
market

Financial market

NASDAQ OMX
Commodities

Elspot auction

Adjustment of trades

in Elbas

Elbas market

Physical de
Nord Pool
and TSOs

\4

Balancing market

Kilde: Nord Pool Spot
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Background

 The EU has decided on a common and harmonized European
electricity market.

= The EU target model include
= European solution for Day A head

= European solution for Intraday

 The new European Regulation promotes market based congestion
management mechanisms, to provide efficient use of
interconnectors as well to give appropriate market signals giving the
right incentives for transmission and generation investments
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Market coupling in brief

« Market coupling is the use of so-called implicit auctioning, involving
two or more power exchanges

* The capacity between bidding areas is made available to the spot
price mechanism in addition to all the sales and offers

 The capacities between the markets are used in an optimal way to
decrease price differences
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Market coupling - Basic concept

 Price in Market A is lower than in market B
« Market A exports to market B

P (€ / MWh)

Purchase

Market A

Purchase”

Q, Q.

Q (MWh)

P (€ / MWh)

Purchase

Market B

Curves shifts until price market A = price market B

B 5% Q@ (MWh)
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History

1996- 2000: Nordic marked (Nord Pool Spot) »#

2006 TLC (Benelux and France)
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2010: Central West Europe (CWE)

2011: ITVC (EMCC+CWE)

(Two separate Market Couplings linked by a volume coupling)
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NWE - North West Europe

 4th February 2014 NWE - Interconnectors

— 13 Transmission System Operators
— 4 Power Exchanges

— 40 interconnectors

— 30 bidding zones

— Full coupling with GB

NorNed | DREEE

The first step in the full Price Coupling of Regions (PCR)
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PCR — Price Coupling of Regions

European virtual Power Exchange for 2300 TWh

7- Power exchanges
75% of Europe's consumption

poe R

If no bottlenecks:; One European Spot price

i
K
L

—

34
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How does it work

« EUPHEMIA is the name of the algorithm that daily calculates the
Day-ahead prices for 19 European countries:

— Austria, Belgium, Denmark, Estonia, Finland, France, Germany, Great
Britain, Italy, Latvia, Lithuania, Luxembourg, The Netherlands, Norway,
Poland ,Portugal, Slovenia, Spain and Sweden.

* One algorithm for capacities and price
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« Effects of market coupling
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What does it actually do?

1. Market coupling is extremely important for the integration RES

Market coupling expects to give:
2. Increased economical welfare in Europe
3. Increased liquidity
4. Less volatility
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1.Intergration of renewables
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Integration of renewables

 EU electricity markets are experiencing fundamental changes as a

result of the 20-20-20 goal:

» According to National renewable action plans
— 300 GW in 2020 from renewables

— High increase in on- and off- shore wind

Assumed Renewable Capacity Development EU 28

350,00
300,00
250,00

g 200,00

E 150,00

100,00

0,00
2013

2016

2020

m Offshore Wind
= Biomass

= Solar

= Onshore Wind
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Variable output renewables

40000

35000

30000

Germany 29.Sept — 7.0ct 2013

25000

M Solar
20000 -

B Wind
15000 -

10000 -

5000

4
Source: Point Carbon

Solar production from 35000 MW to O in night hours
Wind production increases the capacity gap
Market coupling as an important tool to close the gap
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Market coupling balances out

« Market coupling helps in the integrating RES
» Gives back up capacities across borders

 Reduces SoS issues
* Not dependent on a particular country, fuel or trade partner.
» Also facilitate crisis support between countries.
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2.Economical welfare
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Increased economical welfare in Europe

Welfare =Producer surplus + Consumer surplus - congestion rent

Estimated annual value NWE of 150 mill €

Gives the systems on both sides larger flexibility and better utilization
of different energy sources.

Reduces the need for expensive back up capacities
 Thermal production in Europe supports hydrological deficits
* Hydro power delivers short term flexibility to Europe
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Increased economical welfare

Without market coupling

Price

Demand

Supply

Quantity

Price

Cluantty
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Increased economical welfare

With market coupling

The Producer Surplus in country 1 rises because suppliers are able to supply
more units of electricity against higher prices.

The Consumer Surplus in country 2 rises. The demanders are able to buy more
electricity against a lower price.

Supply
Dremand Supply after Demand
harket Coupling
Supghy - Sup ply after
o8 Market Coupling
e

=

L\

Qe @, Quanty Qs auanmty

Country 1 Country 2
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3.Liquidity
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Increased ligidity

Market coupling mechanism offers more opportunities to find a counter party

Gives:
Increasing volumes at PXs Less marked dominans

oo mERRX RfordRootper e Larger ligidity pool formes

500 | the price

700 | e More difficult to dominate
_ the price in smaller areas.
B 0]

o Better reference prices

100 * More robust and less

volatile

2010 2011 2012 2013
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4. Price volatility
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Less volatility

 Evens out the European differences

Antall timer

1200

1000

800

600

400

200

2006 2007

2008

Hours with equal prices Nord Pool and Epex

2009

2010

2011*

kushima

2012

2013

Prosent

16%

- 14%

- 12%

- 10%

+ 8%

- 6%

| a%

- 2%

2014*

m Antall
timer

—Prosent
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_ess volatility

Antall timer

30

Hours with negative or zero prices EPEX for Germany

70

60

50

40

m Antall timer

¢

30 F

20

” 1B

N NN S
2006 2007 2008 2009

T
2010 2011 2012

2013
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Less volatility?

100,00

90,00 Market coupling with Nordics

80,00 | 3 |
70,00 N '\\\ A
60,00 ﬂ
L e System
50,00 "
A } \ ——EEX
40,00 i e APX

Powernext

30,00 - \

vV / \
20,00 -

10,00
0'00 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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Volatility TCL

Daily average prices for TLC countries (in &/M&h)

120

an

40

20

|

oL 00Y

L Tnisteral market coupling (ML, BE, FR}

ol 00T

Apr 00T

— EPEX-FR
— Balpax - BE
— AP - ML
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Volatility CWE

Market coupling of Germany and Netherlands Nov 2010

100% -+

- Flow from high price
£ gpo - to low price
k)
e \
§ 60% -
2 5 No flow from high
..“é' 540% - price to low price
>
8 20% -
=
@
2
S 0%
October November ‘ December ‘

Before market coupling After market coupling

Number of identical prices increased from 12 % in 2010 to 87% 2011

International — Independent - Innovative B E RG E N é E N E RG |

LEADING INTERNATIONAL ENERGY EXPERTS
47



Price convergence

Average % of hours of price convergence Nov 2010 to April 2011

98%

France

Germany ~

Belgium

" MNetherlands

——l

" Belgium

il

A Germany

_'_-_.-"'

ra
/ France
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Price convergence

 However:
« From end of 2011, prices started to diverge in CWE

Price convergence between Germany and the Metherands (i % of howrs)

1 i,

S,

BO%

7%

B

50%

A0

3%

2%

0% IIII
NS EEREEE RSP EEREREEE SEERERER TR RE
£ § * :‘-E: équ“ y:qﬂ:‘ E'E_;-ji:

2011 2042 HH3
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Price convergence

The development of RES has created a substantial gap between Germany
and the rest of the CWE region

 German price moved down, while the Netherlands had an increase
 Decreasing German price during the summer period due to solar.

The yaar 2013 in more detail; CWE monthly average wholesals pricas

ETO
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Germany - Nederlands

Daily prices:
Germany shows stronger variation than The Netherlands

The Year 2013 in daily detail: daily average wholesale prices in Germany and in the Netherlands
€80
E€ETO

€80

P J
€50 L
W (
- H‘“‘\ |
€30 T‘
€20 '
€10
€0
€10
N OO e P OO OO RO RO OO R OOO0n RO oo
5ESC oSS EEER 3 i IS R R R RS EEBEERRRRR838eeS SRS noo
ER SRRSO SRR RS i re SRR oRERSddgeaRagnagRen R
— EPEX DE — e
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Norway- Nederlands

» Big difference between higher price in NL and a lower price in
Norway, gives a large flow from Norway to the Netherlands

« But at times of high renewable input in Germany, the Dutch price is
pushed down, causing NorNed flows to export to Norway.

 The net effect is a storage of German and renewables into
Norwegian hydropower.
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Market coupling and interconnectors

30-09-201110:00 AM

The effect of market coupling dependent on
Interconnectors

Big inrease in capacities cross border needed
to get a full covergence of spot prices

Alot is already planned......
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Planned interconnectors towards Nordics

Nordic and Continental Transnlis§i0n netbwoclik 3

interconnection capacity will OPerators cross-border g
plans by 2020:

double to over 10.000 MW

by 2020

Two 1,400 MW NO-UK links as
EU Projects of Common Interest:
MNSN link to England agreed to
be built by 2020, NorthConnect
to Scotland still requiring
Norwegian permission

First direct 1,400 MW NO-DE
link agreed to be built by 2018

EU financial support for a 700
MW DK-NL link, due to be built
by 2019

Jutland — DE capacity planned to
grow by 860 MW by 2019, with
further 500 MW increase by
2022

Svenska Kraftnat agreed 3/2014
with 50Hertz to study a new
Hansa PowerBridge DC link
between Sweden and Germany

— Existing connections === Future connections

New internal Nordic grid
investments provide for
increased available capacity for
transmission to the Continent
and Baltics

320 MW of transmission capacity
available on the 1,300 MW RU-FI
link since December 2014

EU’s Connecting Europe Facility
co-financing 3rd EE-LV
transmission line, due to be ready
by 2020

EU’s European Energy
Programme for Recovery co-
financing 700 MW NordBalt
(ready 12/2015)

LitPol link (500+500 MW) to
connect the Baltic market to
Poland by end -2015/20.

m=  FUtUre cross-border
connections
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Internal grid investmenst

 The European Network of Transmission System Operators for
Electricity (ENTSOE) has pointet out 100 potential bottlenecks in the
Europen Grid

» 80% of these are directly linked
to the intergration of renewables

« 104 billion € Planned grid investmes

towards 2020

Alot in UK and Germany
Statnett 1 billon € yearly (10 year)
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Does market coupling give us lower prices?

* Intheory; Yes

— The most expensive MWh in the expensive country can be replaced by
one additional MWh in the cheaper country.

— And the average prices are typically lower when the markets are
coupled than if they are decoupled

Average price in separate markets =185
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Does market coupling give us lower prices?

 Butinreal life
* Price might converge to a higher price when a low-price area is forced
to accept higher prices

 For example; if the last plant that needs to run to meet the joint German-French
demand is a German coal plants; these expensive units would set the joint price.

 And there is a lot of other influencing factors on the spot price
— Weather
— Demand developments

((((((((
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Conclusion market integration

« Market coupling represents a major step for European market
Integration.

* Is important for the integration of renewable production

— Back up capacity /SoS
 Has led to less volatility - At least before «Energiewende»
e Has given increased liquidity across Europe

« Gives higher economical welfare through better utilization of
Interconnectors and production sources.

 Does not nececerrily give us lower prices.
* More interconnectors needed to get a higher convergence in Europe
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A paradox?

EUs targets is to have an integrated European energy market
- With possible converging wholesale prices between countries
- through efficient allocation of interconnector capacities

But: wholesale prices are an increasingly lower part of end-user prices

Average housshold consumer prices fn oWtk
Basod on consumption 2,500 - 5.000 kiWhfyoar

35
30
25 /‘—/’/‘/—J
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By
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VAT and taxes
0 : T T . T T T — 'Wholesale price
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Thank you for your attention

Any questions?

Geir-Arne Mo
Bergen Energi AS

GeirArne.Mo@bergen-energi.com

International — Independent - Innovative B E RG E N é E N E RG |

LEADING INTERNATIONAL ENERGY EXPERTS
60



	Power market integration�
	Geir-Arne Mo
	Agenda
	Bergen ENERGI (in a             )�
	Independent Energy Management Solutions
	A wide range of services
	The spot market
	European Spot Exchanges
	The Spot Markets
	The Day Ahead market
	Price matching in the DAM
	Intraday Market
	Balancing Market
	EPEX Spot 
	Nord Pool Spot
	The Physical Markets in the Nord Pool Area
	Intraday Cross Border market - Elbas
	Nord Pool Spot – Price areas
	Price areas Nordics
	Nordic spot price correlations 2013-2015
	Slide Number 21
	European market integration
	Background
	Market coupling in brief
	Market coupling - Basic concept
	Slide Number 26
	�NWE -  North West Europe  �
	PCR – Price Coupling of Regions
	How does it work
	Slide Number 30
	�What does it actually do?�
	1.Intergration of renewables
	Integration of renewables
	�Variable output renewables
	Market coupling balances out
	2.Economical welfare
	Increased economical welfare in Europe
	Increased economical welfare
	Increased economical welfare
	3.Liquidity
	Increased liqidity
	4. Price volatility
	Less volatility
	Less volatility
	Less volatility? 
	Volatility TCL
	Volatility CWE
	Price convergence
	Price convergence
	Price convergence
	Germany - Nederlands
	Norway- Nederlands
	Market coupling and interconnectors
	Planned interconnectors towards Nordics
	�Internal grid investmenst
	Does market coupling give us lower prices?
	Does market coupling give us lower prices?
	Conclusion market integration
	A paradox?
	Thank you for your attention

