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NORDJYSK ELHANDEL A/S

Nordjysk Elhandel was established in 1998 by four Danish DSO’s — In 2011 bought by
private investors

Nordjysk Elhandel is handling and trading wind energy, electricity production and
consumption and carbon emissions.

140 employees, turnover 2011 (E) 530 mill. Euro ( 4,000 mill. DKK)

Our customer portfolio includes:

o More than 185 decentral electricity producers — mostly CHP (coproduction of heat and power)
plants

o . The majority of wind power operating on market terms in Denmark and several wind power plants in
Sweden and Germany totaling pt. 2400 MW — app. 6 TWh wind power production annually

o 300.000 electricity consumers including a number of the largest companies in Denmark — annual
consumption 3.1 TWh

o A large portfolio of CDM projects (FN Clean Development Mechanism) in both Africa, Asia and Latin
America plus several ETS compliance companies across Europe
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ACTORS IN THE DANISH ELECTRICITY SYSTEM

TSO — Transmission System Operator
In Denmark Energinet.dk. Also called system responsible

Nord Pool — Den Nordic Energy exchange . Nordjysk Elhandel

Balance Responsible Parties
Production, consumption and trade

Grid companies (DSOs)

Responsible for the distribution grids and the meters at the consumers and producers. Monopolies.

Trading companies (Electricity Suppliers)
Sell electricity nation wide

Companies with a supply obligation

* Supplying end users who have not exercised their right to choose an electricity supplier

Producers / generators

Consumers
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KOMMUNICATION IN THE ELECTRICITY BALANCE

Communication between system responsible TSO (Energinet.dk), the consumers, the
producers and the electricity stock market NordPool

NordPool 0 TSO - Energinet.dk

BRP - Balance
Responsible Party

Producers Consumers
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BALANCE RESPONSIBLE PARTIES

The Balance Responsible Parties has the economic responsibility for the balance
between:

» Production sold and actually produced
» Consumption bought and actually consumed

It is almost impossible to achive perfect balance between the prognoses from the
day ahead and the actual consumption or production in the operating day!

The larger the imbalance in the market the larger the imbalance costs (not always)

Errors in the wind prognosis are one of the largest parameters in the size of the
imbalance costs (the price of up and down ward regulation)



4 NORDJYSK
4 ELHANDEL

WIND POWER FORECAST AT NEAS

« Wind business area at NEAS is big and growing rapidly

Share of NEAS Share of Total Wind
Portfolio (MW) (MW)

DK1/DK2 1565 MW ~70% ~39%
Germany 616 MW ~95% ~2%
Sweden 180 MW 100% ?7?

» Wind Power Forecasting is “mission critical” for the wind business area:

» Key information and decision base for acting as BRP and trading in the various power
markets

» Wind Power Forecasts used in combination with other key functions at NEAS, determines
how NEAS acts in the different power markets

Short
Term

* NEAS has its own “Weather Department” to ensure the L=
best possible power forecasting quality feos

Analysis

Wind Power

Forecast

* In combination with other functions, the weather desk
determines how NEAS trades at the different markets
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WEATHER FORECAST AT NEAS

A Weather Forecasts
! ' CHPDemand : ECMWF/ETA (ConWx, DMI Hirlam)
GFS/ETA (ConWx)
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USAGE OF WIND POWER FORECASTS

Day ahead Trading - Wind Power Forecast dominant
- Focus on volumes

Fore cast
Best possible power forecast

- Combination of
Wind Power Forecast,

Intraday Trading

Market Analysis
Trading Desk Forecast
— Determines intraday trades Best possible power forecast
+ Risk/Uncertainty Assesment
- Focus on minimizing financial risk v

- Wind Power Forecast focus:
- Uncertainty and risks
- Weather scenarios with lowest risk

Power Market Risk Analysis
+ Cross border trading options + Regulating Power Risk Forecast
+ OTC trafing options

Power Market opportunities




SCENARIO AND RISK

* Risk for high down regulation prices
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IMPORTANCE OF RISK ASSESMENT INTRADAY (1)

* Imbalance can be an expensive cost and a valuable asset!
(Fictive numbers)

B Imbalance Volume (MWh)  —Imbalance Cost (€)

1.000,00 1.000

- 500

-500

-1.000

MWh Imbaance

Imbalance Cost (1000 €)

-1.500

-2.000

-2.500,00 -2.500
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IMPORTANCE OF RISK ASSESMENT INTRADAY (2)

- German Imbalance Market volatile

Production Data vs. Trade - Balance Report

Navigate: Germany | 2012 | January | Wednesday 11
_|—| Trade Day Ahead ‘ Trade Intraday [ Settled Actual Production 7/ Provisional Production Approximation - I Short: - W Long

600 Mwh ‘
R Traded Actual Production Imbalance
Hour D:ayahead Intraday | Dayahead Turnover|Settled Production % Data Approximated Tot Short Long Cost
(KWh} (VR (€) (AR (KWh) (KWh) [MWh) (3]
08 - 09 -2286 =200 10.061 136,1 &4 8% 1813 57,3 0,0 -5.754
09 -10 -241.0 =250 10.145 1482 24.8% 1954 -7l 5 0,0 -708
10 -11 -245.0 =250 9932 1730  B428% 2223 437 0,0 -4.330
11-12 -245 8 -250 10.128 1855 B48% 2450 -265 0,0 -1.210
12-13 -248.8 0,0 9434 1842  24,8% 2325 -16,1 0,0 -1.235
13-14 -247 .5 0.0 9 566 1701 &4 8% 2184 =281 0,0 -2.857
14-15 -244 8 0.0 94427 1644  B42% 2112 -335 0,0 -3.822
15-16 -2359 0.0 9 435 161,7 B48% 207 4 -285 0,0 -2.857
16 -17 -227.5 0,0 9.810 16847  24,8% 2083 182 0,0 -1.378
17 -18 -2196 0.0 9.961 1462 24.8% 1862 -33.4 0,0 -4.045
18-19 -220,0 0,0 8658 1357 B848% 1722 -4738 0.0 2549
19 -20 -225.1 0,0 8216 1162  B48% 151,0 -Fg,1 0,0 533
20-2 -2438 .1 0,0 8.651 1079  848% 1446 -103,5 0,0 -5.539
21-22 -274 .1 0.0 9353 1028 B848% 1450 -1258,1 0,0 -9.398
| 19-20 2291 0,0 8216 1162 | 8423% 151,0 78,1 0,0 583 N
20-21 2481 0,0 3651 1079 B48% 1445 -103,5 0,0 -0.989
21-22 2741 0,0 9358 1028  848% 1450 -129,1 0,0 9393 12

22-23 -301,0 35,0 11.011 1090 843% 1592 1768 0,0 -11.491
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DATA HANDLING & DATA QUALITY

» Forecast quality vs. configuration and master data

* Forecast quality is closely linked to the quality and management of configuration data and
portfolio management.

* The portfolio changes every month. New tendering contracts signed, other cancelled. Turbines in
break down etc.

» Forecast Benchmarking

* We need to improve our forecast benchmarking.
Related to the problem with portfolio management.

* Huge amount of data

» The forecast system produces a lot of data, and it is a challenge to secure that the analysis
people and the meteorologists are working with the correct data. If something in the data
transport fails, it can potentially generate huge imbalances
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Limited access to online data

* Online data is used in combination with latest
forecast values to estimate position in the market.

» The share of online data is too low -> dependent on forecasting

Adlerhorst UMSPW
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