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Nordic System Operation Forum

09:30 - 10:00 Registration and coffee

10:00 - 10:05 Opening of the Forum / Erik Ek, Svenska kraftnät

10:05 - 10:30 Challenges and opportunities for the Nordic power system / Erik Ek, Svenska kraftnät

10:30 - 11:00 Nordic office for system security coordination (RSC) / Jens Møller Birkebæk, 
Energinet.dk

11:00 - 11:30 The future of imbalance pricing / Martin Høgh Møller, Energinet.dk

11:30 - 12:30 Lunch 

12:30 - 13:00 The Nordic market for automatic Frequency Restoration Reserve (aFRR) / Jens Møller 
Birkebæk, Energinet.dk

13:00 - 13:45 Frequency stability and new Nordic requirements for Frequency Containment 
Reserves (FCR) / Erik Alexander Jansson, Statnett

13:45 - 14:15 Coffee Break

14:15 - 15:00 Panel discussion - The changes in the power system from the market player's 
perspective / Olof Klingvall, Svenska kraftnät

15:00 - 15:30 Wrap up



Challenges and opportunities

for the Nordic power system



Nordic Power System

Challenges and 
Solutions
Stakeholder meeting Stockholm 2016
Erik Ek, Svenska kraftnät







Nordic Power System

NORWAY

P 26 800

C 25 000

B 1 800

FINLAND

P 11 600

C 15 100

B - 3 500

SWEDEN

P 27 200

C 27 400

B - 200

DENMARK

P 4 900

C 6 100

B - 1 200

Cold winter day in 1 of 10 winters

NORDIC MARKET TOTAL

P = Available capacity for market, 

TSO reserves excluded

*)    70 500

C = Peak demand **)   72 100

B = Balance without power exchange - 1 600













Nordic Power System
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Australian disturbance, tonight? 
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Nordic office for 
system security coordination (RSC)

Jens Møller Birkebæk
Energinet.dk











The Future is electric (Statnett)

and:

o sustainable

o market based

o interconnected

o decentralized

o efficient

o digital

o regional

o ?

Powerwall





Nordic Regional Security Coordination

Nordic RSC will deliver 5 services for the entire Nordic power system

1. Common Nordic data model in all timeframes (CGM)

2. Optimised capacity calculation 

3. Common security analysis

4. Outage coordination

5. Short and medium term adequacy analysis



Nordic co-operation to a next level

Modern IT technology and data communication systems. 

Data model for the Common Nordic Power system.(CGM)

Big Data analysis to optimize operational planning.

Operating the grid closer to its capability limits 
without sacrificing security of supply in the region

TSO RSC





The regional map of Europe
Coordination between
the regions is an RSC/RSC
responsibility
- Capacity
- Security
- Outage
- Adequacy

- Remedial actions to 
improve security and
capacity



Nordic RSC - Joint Office in Cph.

Fully operational from Dec. 2017





Is todays imbalance pricing fit for the 
future balancing market, dominated 
with more intermittent production and a 
15 min ISP  ?









Who has to pay for the toolbox?

Today the cost of using the toolbox are partly covered by the 
imbalance price according to the polluter pays principles and 
the rest is re-claimed via various degree of socialisation

BRP

The overall question that the project will like to answer is:
If the new toolbox requires an updated methodology for 
calculating  and applying the imbalance price ?





The Nordic Power System is connected to a bigger system and 
imbalance pricing needs to be somewhat harmonized in EU

Nordic 2015Central Europe
380* TWh/year

HVDC

2500* TWh/year

A certain degree of harmonization is 
needed when markets are merged, else 
there will not be a level playing field 

Note: *ENTSO-E statistical factsheet 2015, consumption figures

50 Hz

















Todays price developments

Day-ahead Market

Balancing Market

GCT:

Spot-Price

-60 min -45 min

Intraday Market

Marginal Price Regime

Pay-as-bid Regime

Marginal Price Regime

Potential Price 
developments

Max 5000 Euro/MWh

No price caps

Max 3000 Euro/MWh

2 price model

Min spot-Price Euro/MWh



Potential market design, Energy only with no price caps, but with a reference 
to Value of Lost Load (VOLL)

Day-ahead Market

Balancing Market

GCT:

Spot-Price

-60 min -45 min

Intraday Market

Marginal Price Regime Pay-as-bid Regime Marginal Price Regime

Potential Price 
developments

No Max Euro/MWh below VOLLNo price capsNo Max Euro/MWh

One price Model

No Min Euro/MWh







Challenges and opportunities

for the Nordic power system

Thank you for your attention



New Nordic Market for Frequency 

Restoration Reserves with 

automatic activation (aFRR)

System Operation Forum 
1. December 2016

Jens Møller Birkebæk, Energinet.dk



aFRR Capacity Market: Now in implementation







New Nordic aFRR Capacity Market
- an innovative regional  market solution 

New Nordic aFRR Market
An innovative regional  market solution 

Key elements in the Nordic aFRR Market:
1. An attractive Nordic socio-economic solution
2. A market model reflecting the physical realities
3. A fair cost-sharing solution between countries













High-level overview of aFRR process:
One operator, distributed activation of reserves

Nordic frequency

TSO Operator of aFRR

ENDK SVK Statnett Fingrid

Reserve 
provider 

DK2

Reserve 
provider 

SE

Reserve 
provider 

NO

Reserve 
provider 

FI

1. Measurements

2.  aFRR activation

3.  Reserve 
providers activate 

aFRR

4. Frequency 
quality improved

Reserve 
provider 

DK2

Reserve 
provider 

DK2

Reserve 
provider 

SE

Reserve 
provider 

SE

Reserve 
provider 

NO

Reserve 
provider 

NO

Reserve 
provider 

FI

Reserve 
provider 

FI

a. When activating aFRR there will be a 
bid selection process from a common 
merit order list. 

b. Since there is need to take grid 
constraints into account real-time, the 
selected bid will be the most 
beneficial (cheapest available) bid 
both from a grid and economic 
perspective



2016 2017 2018

Q3 Q4 Q1 Q2 Q3 Q4 Q1

Signing of Agreement

IT implementation

IT procurement 

aFRR Capacity market

Go Live

Third party tests (TSOs + BSPs)

Activity

NRA approval

Time plan (indicative)

aFRR Energy Activation Market  Target implementation 2018/19



Frequency stability and new requirements 

for frequency containment reserves

Erik Alexander Jansson, Statnett

Nordic Analysis Group (NAG)



2016 2017 2018 2019 2020 2021

2013 Oskarshamn 2 -640 MW

Olkiluoto 3 +1600 MW

Oskarshamn 1 -470 MW

NordLink +/-1400 MW

Ringhals 2 -870 MW

Ringhals 1 -880 MW

NSN +/-1400 MW

More renewable production (wind/solar), 2 - 5 TWh per/year

The system is changing

Changes in consumption





Where are we? 

Over frequency control scheme

Load shedding scheme

FCR Inertia



Frequency stability

Severe frequency excursions

Normal operation Disturbance

Frequency oscillations









First of all, will there be a problem? Future inertia estimation

How can we deal with the problems? Measures to handle low inertia

How can we forecast/monitor inertia? Inertia operational tools

Measures to handle low inertia

Current project focus until Q2 2017



Inertia variation over 1,5 year
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Where to start?

Requirements based on current FCR provider 
performance?

Or

Requirements based on system needs?



Optimization

TECHNICAL

HUMAN

ECONOMICAL

new FCR



The main idea
FCR RESPONSE PRE-QUALIFICATION IMPLEMENTATION

A

B





Varying need of FCR?
System 

operation with
varying need of

reserves

FCR-N

FCR-D

aFRR
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Any questions? 

Thank you for your attention!



The changes in the power system from 

the market player's perspective

Moderator:

Olof Klingvall, Svenska kraftnät

Panellists:

Lina Palm, Uniper Energy

Johan Hagsten, Vattenfall

Mikael Heikkilä, Fortum Power and Heat Oy

Stein Øvstebø, Hydro Energy AS

Panel discussion


