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Good information about what impacts the future value of the water is
key for optimal use of the hydro power resource

To optimize the hydropower resources of
Statkraft and society we need good price and
weather forecasts for tomorrow and up to five
years a head

WHY

Because the hydropower resource can be stored — depending on
the size of the reservoir the alternative value of the water can be
the price from producing tomorrow or waiting for later
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Different reservoirs may have different water values

RESERVOIR 1

Small reservoir + high
reservoir level

Risk of overflow if we don’t
produce now — spilled water gives
no income

» Low water value
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RESERVOIR 2

Large reservoir + low reservoir
level

Able to save the water without the
risk of overflow in expectancy of a
period with high prices

» High water value

€/MWh

Water value

Spot price

Reservoir 1

The supply curve/offer curve is based on

water values for every reservoir

Supply curve

Reservoir 2

SAVE FOR LATER

Capacity of the power plant downstream
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We use our market models to produce important forecasts for prices,

production and power flow

2> Dbemand MARKET MODELS

) Production from wind,
solar, hydro (intermittent)

1. CONTINENTAL

)) Production capacity from coal,
nuclear, stored water (dispatchable)

)) Availability on power

) : 2. NORDIC
stations in Europe
[)) Transmission * Good forecasts for allocated capacities and flows
between each price area are essential in the work with
)) Fuel prices price forecasts.
* We have 12 price areas in the Nordic countries, and in
) Inflow periods the price differences are large. y

OUTPUT

)) Price forecasts short
and long term

Production forecasts for
)) different power stations in
Europe

)) Power flow between
countries

Information and input along the whole dispatch horizon is crucial for optimal dispatch of the hydro resource
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Simplified example: Find the best use of the water

resource —the water value

€/MWh
40

30

20

10

the defined planning period

Expect low demand and prices during summer

e What is the water value?

Do you want to sell your water now at 30 €/ MWh?

Apr May Jun Jul

Oct

* Water for 50 days full production: reservoir content + expected inflow from April — October, can be freely distributed throughout

Water value
35 EUR/MWh




Updated forecast: Price lowered in September due to
work on transmission line — lower exports

* Analyst: New NUCS about work on the transmission line lowers the price forecast for September due to grid bottlenecks.
* What is your new water value?

* Do you want to sell your water now at 30 €/ MWh?

€/MWh
40
------------------------------------------------------------------------------------------------------------------------------------------ Water Value
30 30 EUR/MWh
20
10

May Jun Jul Aug Sep Oct
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Use of information

INn the NTC world —

which we now miss
with FBMC




In the NTC world there were meaningful sources of
mformatlon to make capacity forecasts — now missing

=l e

NUCS
information

Export from SE2 to SE3
MPS Capacit,

Historical
NTC
capacities

Swedish Nuclear Production [6836 MW installed effect] Wind power production in the Nordic countries
—— Capacity — Actual — Actual
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NUCS messages in NTC terms
practically useless

Welcome in anticipation results from
the LTCC and NUCS project,
however worried information will
turn outdated quickly

Value of EPR results were limited,
and so far, also limited experience
to base future forecasts on

Anonymous Swedish CNECs add
another layer of challenges and

makes learning from history very
difficult
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Short-term
modelling

EXPERIENCE AFTER GO-LIVE ,




Experience: Using published information on FB-parameters
for D+1 changes the price forecast significantly

* Before FBMC go-live:

- With NTC capacities it was manageable to foresee the effect of the spot capacities published to the
market

* Experience after FBMC go-live:

- When we update our short-term model with the published D+1 parameters the price forecast often
changes significantly for several price areas

« Positioning in reservoirs (dispatch) and nomination in D+2 markets become less optimal

* Real-life example to illustrate:

- Approach: comparing the D+2 price forecast against model results based on the same input, but
updated with actual flow-based parameters
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NO3 versus NO4 6th of December 2024

The area prices were expected to be relatively equal

—— D2-prognose NO3
— — D2-prognose NO4
16
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6Dec2024
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NO3 versus NO4 6th of December 2024

With actual FB-parameters the NO3 forecast is lifted to a much higher level

35 1

30 r

25 ¢

20 r

15

10 r

— D2-prognose NO3
— — D2-prognose NO4
—— Modellresultat med FB-parametre NO3
— — Modellresultat med FB-parametre NO4
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6Dec2024
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NO3 versus NO4 6th of December 2024

These difference also realize in the spot market

40
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— D2-prognose NO3

— — D2-prognose NO4

—— Modellresultat med FB-parametre NO3
— — Modellresultat med FB-parametre NO4
— Spotpris NO3

— — Spotpris NO4

o1 o3 a5 o7 09 11 13 15 17 19 21 23

6Dec2024
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Impact on value

DISPATCH CENTRE




Main take-away from experience since go-live: optimal
use of the hydropower resource is more challenging

More challenging to make price Optimal use of the hydro resource Bidding in reserve markets
and production forecasts becomes more difficult (wrongly requires a higher risk premium
(everything else equal) positioned in the reservoirs) (with less information available)
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Information needs

ROUND OF REFLECTIONS




Information needs both on the short- and medium-
term forecast horizon

* Short-term horizon: * Short- and medium- term horizon
- List of CNEs that would impact the solution - Information from the Nordic grid model
the most for the next 10 days - Load and production scenarios

- PTDFs (scenarios) and RAM values from
RCC for the next 10 days

Meaningful and updated information in NUCS messages is crucial to make forecasts along the full horizon
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