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Houston, we have Zpwdblem ..challenge!
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...and a whole lotta solutions!

Norsk vannkraft

- Rask respons

- Store lagerkapasitet

- Store investerings-
beslutninger

- Europeisk samarbeid

N

Lokal pumpekraft
«Power2Gas»

ntegrerte
kraftmarkede / )

Balansere
forbruk,
vind

& sol

Mer fleksibel
- kullkraft
kjernekraft

Nettforsterkninger
og kabler mellom
land

Fleksibel gasskraft
- Gassturbiner
- Kombikraftverk

Smartgrids og
forbruksfleksibiltet
Samspill med
varmesektoren
Hjemmebatterier
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Nordisk vannkraft har unike kvaliteter..

« Hurtig reguleringskapasitet for
levering av effekt

« Store vannmagasiner for
lagring av enerqi
« Store effekt- og

pumpeutvidelser mulig |
eksisterende vannkraftsystem

 Det er et sterkt gkende behov

for fleksibel kraft i Europa.
Hva slags rolle kan nordisk

vannkraft spille?
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Norwegian hydropower for balancing

* The reservoirs are natural lakes
* Multi-year reservoirs
e Largest lake stores 8 TWh
* Total 84 TWh reservior capacity

* Balancing capacity estimates 2030 ‘
* 29 GW installed at present

 + 10 GW with larger tunnels and
generators

* + 20 GW pumped storage
* 30 GW total new capacity

e Within todays environmental limits

* Requires more transmission capacity
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What is the value of the lake Blasjg??

_ BLASID POWERWALL

Capacity (kWh) 8 000 000 000
Installation cost (S) - 3,500
Lifetime (years) oo 10

mm==) 8 TWh of Powerwalls cost 2800 Billion $
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~ Case study 2030

10-20 GW new pumping
and generation capacity
using existing reservoirs
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Overview of cost comparison study

* Only cost is considered
— Market operation “translated” to load factors
— Assessment of the most cost-effective

Energy Technology
. ofe . . P i 20 2
flexibility options in the near term TR iy
—
* Input data e

Revision 1

- Time periOd 2030_2040 Department for Energy and

Climate Change

J40HEINININE SNOSHY

— Based on IEA WEO scenarios and figures

August 2011

— Gas plant models and costs according to report for UK
Dept. of Energy and Climate Change

— Pumped hydro storage and grid data based on
Norwegian figures; Producers, Regulator, TSO, Univ.
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Peak load and base load have different cost

€/MWh 250
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Gas Pumped Pumped Pumped

Peak load hydrolow hydro med hydro high
\ Peak load Peak load Peakload/

Gas Coal Coal w/CCS Nuclear

Baseload Base load Base load Baseload
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Integration of balancing markets

Detailed European grid model based
on DC power flow

Representation of day-ahead, intra-
day and balancing markets

Co-optimizating day-ahead scheduels
and reserve procurements based on
forecasts

Scenarios for load, generation and
grid capacity year 2020 and 2030
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Large benefits of integrating the Northern
and continental balancing markets

Total annual balancing cost savings (Mill.EURO)
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Nytteverdien av a dele balanse-ressurser
| Europa er formidabel

UK-Frankrike: Arlig nytte 400 mill NOK
Norden: Arlig nytte 1,8 Mrd NOK
Hele EU: Arlig nytte 24 Mrd NOK

Tallet fra Norden viser hvor mye brenselkostnader som
er blitt spart i aret siden vi innfarte et felles marked

EU-kommisjonen benytter den nordiske modellen som
eksempel til etterfglgelse

Kilde: EC DG ENER/B2524/2011, mars 2013
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...dette betyr at

Kabler ma bli gitt full adgang til alle markeder (spot,
regulerkraft, reserver, kapasitet) for a kunne utnytte den
mest gkonomiske og miljgvennlige kilden til energilagring

og fleksibilitet | Europa
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