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Purpose and content of this presentation

• Purpose: 

• To provide stakeholders with a better understanding of key 
market design elements to be discussed and the option space 
going forward 

• The target is introduction to the topics – not completeness

• Content

• Introduction to drivers for change 

• Introduction to the impact of implementing MARI, Picasso and 
"ISH part 2"
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Starting point – Single Price and the 
implementation of ISH "part 1"

• On 1. November 2021, the Nordic countries implemented a single 
price and single balance/position model (Single Price project)

• The implemented model is compliant with the European 
methodology for imbalance settlement harmonisation (ISH)*, 
and can be seen as the first step of implementing the ISH 

• The current Nordic imbalance settlement model is based on the 
mFRR balancing energy prices and application of an exception rule 
to set the direction of imbalances/dominating direction based on 
the uncongested area
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*The ISH methodology is mandated by the EB Guideline Article 52(2) 

and was approved by ACER in July 2020

https://nordicbalancingmodel.net/roadmap-and-projects/single-price-model/
https://nordicbalancingmodel.net/wp-content/uploads/2020/10/Single-Price_Common-Market-Design.pdf
https://documents.acer.europa.eu/Official_documents/Acts_of_the_Agency/Pages/Annexes-to-the-DECISION-OF-THE-AGENCY-FOR-THE-COOPERATION-OF-ENERGY-REGULATORS-No-18-2020.aspx
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R2195


Drivers for changes to imbalance pricing
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mFRR EAM
15 min MTU / ISP

MARI

Picasso

MTU: Market Time Unit, ISP: Imbalance settlement Period, FRR: Frequency restoration reserves

• 15 min resolution in the balancing energy 

markets, which gives varying imbalance prices 

per quarter

• Pricing rules for mFRR in accordance with 

Pricing methodology 

• Separate prices for scheduled and direct 

activation per MTU (15 min)

• Possibility for national specific products for 

mFRR

• Pricing rules for aFRR in accordance with 

Pricing methodology

• One price per aFRR MTU (4 seconds)

• aFRR balancing energy prices based on bid 

prices for aFRR will be introduced in the Nordics

• mFRR pricing rules 

"as-today“

• Imbalance pricing 

rules from Single Price 

model as starting point 

unchanged

ISH "part 2"

Other possible design elements

• Bidding zone as 

"imbalance price area“

• Satisfied demand of the 

bidding zone is the basis 

to set dominating 

direction and select 

relevant balancing energy 

prices from FRR 

• Additional components in the imbalance price setting, application of additional settlement mechanism 

or fees and mitigation measures for desired BRP behaviour

2023 FOCUS ON 2024 AND ONWARDS



ISH – overview of the key parts and where 
we foresee changes ahead

• Title 2: Imbalance calculation (Article 3-6) 

• Calculation of position

• Calculation of an allocated volume

• Calculation of an imbalance adjustment*

• Calculation of an imbalance

• Title 3: Imbalance pricing (Article 7-11)

• Use of single imbalance pricing 

• Establishing the direction of the total system imbalances

• Determination of the imbalance price 

• Value of avoided activation 

• Definition of conditions and methodology for applying dual imbalance pricing 
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Focus

*Changes to imbalance adjustment will not be addressed in this presentation



Main areas which for certain will undergo 
design changes in the near future

1. Determine how to establish the direction of the total system imbalances
"dominating direction" in current Nordic terminology

a) Legal starting point: Satisfied demand of balancing energy per bidding zone

2. Determine how to establish the imbalance price

a. Select the relevant balancing energy prices to be used to set the imbalance 
price (we will have several prices in the future)

b. Set an imbalance price which must at least respect the boundary condition 
of volume-weighted average of relevant balancing energy prices

c. Determine how to set value of avoided activation (VoAA) in case of no 
demand for or no activation of balancing energy

d. Determine possible need for and use of additional components 
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How does MARI and Picasso work? 
- introduction to important terminology and 
principles
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Example – the mFRR process in MARI
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• With MARI and Picasso, each Nordic 

TSO will set the balancing energy 

demand for mFRR and aFRR per 

bidding zone (BZ)

• The balancing energy demand for 

each BZ will be sent to MARI and 

Picasso, which will optimize how to 

resolve the total demand

• The TSOs will among other receive 

back the satisfied demand per BZ, 

which can differ from the BZ demand

in case of insufficient available bids 

• The term "satisfied demand" is 

important in the ISH and therefore to 

understand

mFRP: Manual Frequency restoration process



Principles of pricing when we get to the 
platforms
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*The Nordic TSOs will not utilize the TERRE platform



Establish the direction of system imbalances
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ISH Article 8 and 9(5)

11*The ISH methodology is mandated by the EB Guideline Article 52(2) 

and was approved by ACER in July 2020

https://documents.acer.europa.eu/Official_documents/Acts_of_the_Agency/Pages/Annexes-to-the-DECISION-OF-THE-AGENCY-FOR-THE-COOPERATION-OF-ENERGY-REGULATORS-No-18-2020.aspx
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R2195


Establish the direction of the total system 
imbalances

• Current: Activated mFRR balancing energy in uncongested area 
(= sets of imbalance price areas)

• Future: (At least) Satisfied demand of FRR balancing energy in 
bidding zone (= imbalance price area)
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To be included Volumes 
From ISH article 8(1) and 9(5)

Mandatory Satisfied demand of 

standard and specific 

products

Optional Additional volumes from 

balancing actions

A
C

E
 O

p
e
n
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o
o
p

ACE Open loop = imbalance in an 

area without "any action" taken ≈ sum 

of BRP imbalances



Establish the imbalance price
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ISH Article 9 (1 of 2)

14*The ISH methodology is mandated by the EB Guideline Article 52(2) 

and was approved by ACER in July 2020

https://documents.acer.europa.eu/Official_documents/Acts_of_the_Agency/Pages/Annexes-to-the-DECISION-OF-THE-AGENCY-FOR-THE-COOPERATION-OF-ENERGY-REGULATORS-No-18-2020.aspx
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R2195


ISH Article 9 (2 of 2)

15*The ISH methodology is mandated by the EB Guideline Article 52(2) 

and was approved by ACER in July 2020

https://documents.acer.europa.eu/Official_documents/Acts_of_the_Agency/Pages/Annexes-to-the-DECISION-OF-THE-AGENCY-FOR-THE-COOPERATION-OF-ENERGY-REGULATORS-No-18-2020.aspx
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R2195


Balancing energy products and prices with 
the platforms

• Current: mFRR price in up and down direction

• Future: mFRR and aFRR prices from standard and specific products
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Product type Activation type Price setting and activation 

direction

Standard product mFRR – MARI Scheduled activation (SA) • One price per 15 min MTU

• Activation direction: Up, Down, Up and down 

(both) or None

Direct activation (DA) • Up to four prices per 15 min MTU

(two prices possible per direction as a DA 

activation will last for two quarter hours) 

• Activation direction: Up or Down

Standard product aFRR – PICASSO • One price per MTU = control cycle ≈ 4 sec = 

225 prices per 15 min ISP

• Activation direction: Up, Down or None

Specific products are national only, and a local TSO responsibility to develop if needed.

At least some of the Nordic TSOs are expected to develop specific products for mFRR.



OLD: Which of the balancing energy prices are relevant 
and how to take them into account? 

• To select the relevant prices to establish the imbalance price for an ISP, we need to know: 

➢ The direction of the total system imbalance (dominating direction), so we know whether to 

set an imbalance price for negative or positive imbalance (with a single price model)

➢ For which balancing energy products the imbalance price area = bidding zone has a 

satisfied demand

• How to take these prices into account:

• The imbalance price cannot be lower (negative imbalance) or higher (positive imbalance) 

than the volume-weighted average of the relevant prices

• Else there is a span, where the maximum (negative imbalance) or minimum (positive 

imbalance) is the "most expensive" approach on how to use the balancing energy prices 

(combinations are possible)
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Slide is updated, see NEW slide:

A demand of zero MW can also be seen as a 

satisfied demand, just as a positive or negative 

demand



NEW: Which of the balancing energy prices are relevant 
and how to take them into account? 

• To select the relevant prices to establish the imbalance price for an ISP, we need to know: 

➢ The direction of the total system imbalance (dominating direction), so we know whether to 

set an imbalance price for negative or positive imbalance (with a single price model)

➢ For which balancing energy products the imbalance price area = bidding zone has a 

satisfied demand, where a demand of zero can also be seen as a satisfied demand

• How to take these prices into account:

• The imbalance price cannot be lower (negative imbalance) or higher (positive imbalance) 

than the volume-weighted average of the relevant prices

• Else there is a span, where the maximum (negative imbalance) or minimum (positive 

imbalance) is the "most expensive" approach on how to use the balancing energy prices 

(combinations are possible)
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What is Value of Avoided Activation 
(VoAA) and how to set it?
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• VoAA is relevant:

a) In case of no demand for mFRR or aFRR in 

the bidding zone (not very likely case)

b) The demand of the bidding zone is fully netted 

– no balancing energy activation for that 

bidding zone (more likely case)

c) The volume of demand is equal in both 

directions, so no clear dominating direction 

(corner case)

• VoAA shall be set based on bid price or prices 

available to this TSO for this ISP

ISH Article 10 (2) and (4)

ISH Article 2 (2)

*The ISH methodology is mandated by the EB Guideline Article 52(2) 

and was approved by ACER in July 2020

https://documents.acer.europa.eu/Official_documents/Acts_of_the_Agency/Pages/Annexes-to-the-DECISION-OF-THE-AGENCY-FOR-THE-COOPERATION-OF-ENERGY-REGULATORS-No-18-2020.aspx
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R2195


Additional components
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• There are three types of additional components 

which may be applied to adjust the imbalance price 

which elsewise is derived from balancing energy 

prices or VoAA

*The ISH methodology is mandated by the EB Guideline Article 52(2) 

and was approved by ACER in July 2020

ISH Article 9 

https://documents.acer.europa.eu/Official_documents/Acts_of_the_Agency/Pages/Annexes-to-the-DECISION-OF-THE-AGENCY-FOR-THE-COOPERATION-OF-ENERGY-REGULATORS-No-18-2020.aspx
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R2195


Examples
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Example 1) Establish the direction of the total 
system imbalances
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• From uncongested area and activation volumes to bidding zone and satisfied demand

• For simplicity – we imagine two bidding zones with demand for scheduled activated mFRR only

Bidding zone 

A

Long

Bidding zone 

B

Short

Area A

Demand 50 MW down

Satisfied demand 50 MW down

Activation volumes 150 MW up

Area B

Demand 200 MW up

Satisfied demand 200 MW up

Activation volumes 0 MW 

200 MW*

The uncongested area is 

short, based on both:

➢ Activation volume (net) 

= 150 MW up

➢ Satisfied demand (net) 

= 150 MW up

Today: 

Uncongested 

area is short

Future:

A is long, B is 

short

*The flow of 200 MW from A to B 

consists of 50 MW netting and 

150 MW up-regulation



Example 2) Value of avoided activation –
building on example 1
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Bidding zone 

A

Long

Bidding zone 

B

Short

200 MW

• Demand in the ISP covered by 

scheduled activated (SA) 

mFRR only

• Activation direction of SA is 

upwards only

• SA price in uncongested area 

of A and B = 50 EUR/MWh

➢ Imbalance price Area B = 50 EUR/MWh 

• No change from today in this example

➢ Imbalance price Area A = Value of Avoided Activation (VoAA)

• Area A is netted (no balancing energy activations for that bidding zone) and VoAA applies

• It is possible to set the VoAA to 50 EUR/MWh (the SA price itself is set based on a bid price or bid prices), 

but also to another value, like the average of first upward and downward bid in the bidding zone

• Note that BSPs are activated in Area A for Area B at the SA price of 50 EUR/MWh



OLD: Example 3) Activation prices for which you have 
a satisfied demand 
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Area A Satisfied 

demand

Activated 

with 

BSPs

SA +200 +150

DA up 0 +200

Area B Satisfied 

demand

Activated 

with 

BSPs

SA +100 +150

DA up +200 0

Bidding zone 

A

Short

Bidding zone 

B

Short

50 MW in SA

200 MW in DA

A and B uncongested both in 

SA and DA

• SA price 40 EUR/MWh

• DA price 60 EUR/MWh
Imbalance price 

• Area B = 60 EUR/MWh (maximum) or 53,3 EUR/MWh (volume-weighted average)

• Area A = 40 EUR/MWh as Area A has no satisfied demand for DA up 

• Note that BSPs are activated in area A at the DA price of 60 EUR/MWh

• Today, with the current Nordic pricing regime, the imbalance price would be 60 EUR/MWh in both A and B

• This is because there is only one mFRR price per direction and the uncongested area is short

*The volume-weighted average is calculated as follows: 

(100 MW*40 EUR/MWh +200 MW*60 EUR/MWh) / 300 MW = 53,3 EUR/MWh

**To be investigated if possible to use the incentivizing component to set the imbalance price in 

area A to 60 EUR/MWh

Slide is updated, see NEW slide:

A demand of zero MW can also be seen 

as a satisfied demand, just as a positive or 

negative demand



NEW: Example 3) Activation prices for which you have 
a satisfied demand 

25

Area A Satisfied 

demand

Activated 

with 

BSPs

SA +200 +150

DA up 0 +200

Area B Satisfied 

demand

Activated 

with 

BSPs

SA +100 +150

DA up +200 0

Bidding zone 

A

Short

Bidding zone 

B

Short

50 MW in SA

200 MW in DA

A and B uncongested both in 

SA and DA

• SA price 40 EUR/MWh

• DA price 60 EUR/MWh

Imbalance price

• Area B = 60 EUR/MWh (maximum) or 53,3 EUR/MWh (volume-weighted average*)

• Area A = 60 EUR/MW (maximum**) or 40 EUR/MWh (volume-weighted average***)

• Today, with the current Nordic pricing regime, the imbalance price would be 60 EUR/MWh in both A and B

• This is because there is only one mFRR price per direction and the uncongested area is short

*The volume-weighted average for Area B is calculated as follows: 

(100 MW*40 EUR/MWh +200 MW*60 EUR/MWh) / 300 MW = 53,3 EUR/MWh

** If taking into account also the balancing energy price with a satisfied demand of zero

*** The volume-weighted average for Area A is calculated as follows:

(200 MW*40 EUR/MWh + 0 MW*60 EUR/MWh) / 200 MW = 40 EUR/MWh 



Other design elements –
description of current implementation
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Additional components in the imbalance price

Additional component Comment

Scarcity component • Not used today. The Nordic TSOs have agreed 

(Cooperation Agreement) to apply scarcity 

pricing in the future.

Incentivising component • Currently applied in ISPs with no dominating 

direction. The incentivising component is used 

as an add-on to the VoAA to set the imbalance 

price to the day-ahead price in ISPs with no 

dominating direction to align it with the mFRR 

price

Financial neutrality • The fees cover such a purpose in the Nordics 

today
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See slide 19 where the additional components are mentioned in the ISH



Fees towards the balance responsible 
parties (BRPs)

What? Why? Level

Imbalance fee (NO, SE, FI, DK) To cover costs which are associated 

with the imbalance volume, in 

addition to increased incentive to plan 

in balance. Can also be seen as a 

"trading fee" 

Currently harmonised for NO, SE and 

FI at 1,15 €/MWh

Currently at 0,13 €/MWh in DK

Volume fee (NO, SE, FI) To cover costs which are not really 

dependent on the imbalance volume, 

but still related to imbalances and 

relevant for the BRPs

Depending on the cost base of each 

country
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• The Nordic TSOs use fees to cover costs related to capacity procurement, administrative costs and 

other costs related to balancing



Mitigation measures

• The following mitigation measures have been implemented to 
limit the incentives for self-regulation which may arise in a 
single price model:

• Requirement on following production plans

• Requirement for planning in balance

• Increased imbalance fee level

• The mitigation measures reflect the needs of the current Nordic 
balancing model
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Current timeline for the market participants
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HOUR 0 HOUR 1 HOUR 2

We are in this hour

1 h after hour of delivery

Final publication of mFRR prices 

HOUR 3

Additional timings in Finland:

• Close cross-border 

intraday trade on Finnish-

Baltic borders: T-30 min

• Close internal bilateral 

intraday trade in Finland: 

T-20

• Close internal intraday 

trade in Finland: T-0 min

1 h before next hour:

Close of cross-border intraday trade

45 min before next hour:

Gate closure for mFRR bids, production plans and 

bilateral trade within bidding zone



Next steps
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Next steps

• We will develop more complex examples including both mFRR and 
aFRR demand and also more on VoAA to further increase the 
understanding of the new framework with "ISH part 2" to share with 
stakeholders

• Timeline for further work will be clarified and shared in the NBM 
reference group meeting planned for 31 August 2022
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Additional slides
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Imbalance pricing and settlement basics
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Imbalance price

Legal basis EBGL Article 

52-55 & including ISH 

methodology

Additional settlement 

mechanism 

Legal basis EBGL Article 

44(3) and national 

legislation

• Direction of imbalances, 

basis for which prices to use

• Imbalance price based 

on prices of activated 

balancing energy or VoAA

• Dual pricing may be applied 

(requires approval)

Imbalance price can be 

adjusted with three additional 

components (if approved):

• Incentivizing component

• Scarcity component

• Financial neutrality 

component

• Legal basis for imbalance 

and volume fees in the 

Nordics today

• To settle procurement costs 

of balancing capacity, 

administrative costs and 

other costs related to 

balancing


