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2. Introduction 

 

Context and scope of report 

The Network Code on Electricity Balancing (NC EB)
1
 covers three major aspects of balancing namely: 

- Procurement of balancing services; 

- Reservation and use of cross zonal capacity for balancing; and 

- TSO settlements. 

The NC EB requires a cost benefit analysis (CBA) be undertaken in support of various decisions: 

- European Integration Model (Article 16(3), 18(3), 20(3), 22(3)): CBA to support TSOsô proposal to 

modify the European integration model (Replacement Reserves (RR), Frequency Restoration Reserves 

with manual activation (FRR-m), Frequency Restoration Reserves with automatic activation (FRR-a)), 

and the imbalance netting process); and 

- Application of a TSO-BSP model (Article 41(2)): CBA to identify the efficiency of the application of 

a TSO-BSP model for at least the control area or scheduling area for the relevant TSOs. 

In addition, the Agency for the Cooperation of Energy Regulators (ACER) proposes that its 

recommendation on the Imbalance Settlement Period is assessed by a cost benefit analysis to be undertaken 

by ENTSO-E before the NC EB enters the Comitology process.
2
 

 

ENTSO-E has asked Frontier and Consentec to develop a general methodology for TSOs in relation to the 

completion of the CBAs envisaged in the NC EB, and a specific methodology for the completion of the 

CBA for ISP harmonisation: 

- General methodology for performing CBAs ï this task covers the development of a general 

framework for performing a CBA in the context of the NC EB. 

- Specific methodology for the CBA for ISP harmonisation ï this task covers the development of a 

specific methodology for performing the CBA for ISP harmonisation.  This methodology should be 

consistent with the design of the general methodology for performing CBAs. 

In this report we deal with the second task, with regard to the methodology for the CBA for ISP 

harmonisation.  We deal with the first task (the general methodology for performing CBAs) in a separate 

report. 

ISP harmonisation relates to the duration of ISPs (and to the time as to when each ISP starts).  Therefore, 

this report focuses on those aspects of the power market directly affected by ISP duration. 

The CBA for ISP harmonisation falls outside the NC EB itself.  Therefore, this CBA need not necessarily 

follow the general methodology for performing CBAs under the NC EB.  However, we take the view that it 

                                                      

1
  ENTSO-E Network Code on Electricity Balancing, Version 3.0, 06 August 2014 with proposed amendments set out 

in the Recommendation of the Agency for the Cooperation of Energy Regulators No 03/2015 of 20 July 2015 on the 

Network Code on Electricity Balancing. 

2  Recommendation of the Agency for the Cooperation of Energy Regulators No 03/2015 of 20 July 2015 on the 

Network Code on Electricity Balancing, Annex II, Footnote 2. 
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would be good practice for the CBA for ISP harmonisation to follow the general methodology.  Therefore, 

this report only elaborates on the specifics of the CBA for ISP harmonisation that are not defined by the 

general methodology. 

 

Organisation of this report 

This report is organised as follows: 

- Section 3 describes the role of the ISPs so as to provide a common understanding for the framework 

for thinking about the remainder of the report. 

- Section 4 describes the planning cases to use for the CBA. 

- Section 5 identifies possible costs and benefits arising from ISP harmonisation. 

- Section 6 defines the evaluation approach for the CBA including the criteria for evaluation, the overall 

evaluation approach and the approach to assessing each cost and benefit identified in Section 5. 

- Section 7 describes the content of the CBA. 

- Section 8 sets out how the final results from the CBA will be reported and interpreted. 

- Section 9 describes the process for undertaking the CBA, including a timeline. 

3. Role of ISPs 

 

In this section we describe the role of the Imbalance Settlement Period so as to provide a common 

understanding for the framework for thinking about the remainder of the report. 

The ISP is defined by the NC EB as ñthe time units for which Balancing Responsible Partiesô Imbalance is 

calculated.ò   

A market entity (or representative) is financially responsible for its energy imbalances over each ISP, where 

the imbalance is calculated for each ISP and is the difference between: 

- The physical volume of energy injected or taken off the system allocated to a market entity (or 

representative); and  

- The volume of energy from commercial transactions or scheduled energy injection or withdrawal 

of the market entity (or representative), adjusted for balancing transactions with the TSO.
3
 

The TSO financially settles imbalances with the responsible market entity (or representative) at the 

imbalance price for the relevant ISP.
4
  The ISP therefore defines the granularity for imbalance prices. 

The pricing of the settlement of imbalances differs by country.  Typically pricing reflects costs so as not to 

provide an uneconomic incentive to be out of energy balance over the ISP and in some countries pricing is 

                                                      
3  The definition of an energy imbalance differs by country.  For example, some countries refer to commercial 

transactions and others refer to scheduled energy. 

4  In practice another central entity may be used to carry out financial settlement of imbalances.  However, we use the 

term TSO for clarity. 
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designed to incentivise parties to reach a balanced energy position over the ISP, e.g. where dual imbalance 

prices are applied.  There is no incentive provided by the settlement of imbalances to achieve any particular 

power profile within an ISP.  Therefore the ISP defines the period over which parties seek to manage their 

energy balance.   

The ISP also determines the minimum duration of commodity product which is traded between participants 

since there is no incentive to trade a shorter duration product.  The choice of ISP duration therefore affects 

the organisation of the traded market, e.g. the day ahead and intra-day markets, in terms of the definition of 

the finest granularity of traded products. 

The ISP may have other roles in some countries, although these are not necessary roles of the ISP.  For 

example, in some countries the finest granularity of information provided to the TSO about physical 

production and consumption plans is defined as the ISP duration whereas in other countries the granularity 

of information is independent of ISP duration.  The ISP duration in some countries may also affect the 

definition of reserve products and the timing and approach used by the TSO to procure those products. 

4. Choice of planning cases 

 

Use of planning cases 

The NC EB requires all TSOs to develop a proposal to harmonise the main features of imbalance 

settlement,
5
 subject to approval by all NRAs.

6
  However, the Imbalance Settlement Period duration falls 

outside this proposal and will be drafted into the final version of the NC EB.  ACER has reviewed the draft 

NC EB and has proposed that the Imbalance Settlement Period duration be harmonised at 15 minutes.  

ACER also proposes that its recommendation on the Imbalance Settlement Period is assessed by a cost 

benefit analysis to be undertaken by ENTSO-E before the NC EB enters the Comitology process.  The 

Framework Guidelines for Electricity Balancing (FG EB)
7
 contemplate ENTSO-E undertaking the CBA. 

If the ISP duration is not harmonised some of the other harmonisation objectives of the NC EB would be 

difficult or perhaps impossible to achieve, e.g. harmonisation of the Balancing Energy Gate Closure Time 

and the timing of when the TSOs begin to accept bids and offers from the Common Merit Order in the Co-

ordinated Balancing Area, and harmonisation of imbalance settlement pricing.  If the other harmonisation 

objectives had net benefits one would assume that they would be implemented and therefore these net 

benefits should be taken into account in the ISP harmonisation CBA.  However, if the other harmonisation 

objectives had negative net benefits, one would assume that they would not be implemented and the related 

negative net benefits should not be taken into account in the ISP harmonisation CBA. 

We discuss further below the precise geographic scope of the CBA.  Here it is sufficient to understand that 

the CBA is performed for óEuropeô, i.e. for many countries.  The potential for the choice of ISP in one 

country to have cross border affects means that it would not make sense for an independent CBA to be done 

for each country.  Instead a collective CBA on ISP harmonisation should be done. 

                                                      
5
  Recommendation of the Agency for the Cooperation of Energy Regulators No 03/2015 of 20 July 2015 on the 

Network Code on Electricity Balancing, Annex II, Article 24. 

6
  Ibid. Article 6(6). 

7
  FG-2012-E-009, 18 September 2012, Page 25. 
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The costs and benefits of ISP harmonisation will vary from one country to another because, for example, 

the current ISP duration differs by country, and some countries already have the same ISP duration as their 

neighbours while others have a different ISP duration to their neighbours.  This means it is quite possible 

that the results of the CBA (in terms of optimal ISP duration) differ by country.  Therefore, the optimal 

outcome may be to have different ISP durations in different countries.  Although ACERôs proposal is to 

harmonise ISP duration at 15 minutes, the CBA is intended to assess this proposal to understand whether it 

is the best choice of ISP duration or whether alternative proposals would be better.  For this reason we 

suggest considering multiple factual scenarios, not just a single scenario of moving to 15 minute ISPs 

throughout Europe. 

The three key points (the CBA must be done for multiple countries, the CBA should be done collectively 

for the countries and the optimal CBA may differ from one country to another) suggest that, in theory, all 

reasonable combinations of ISP duration should be tested for all countries in order to identify the optimal 

set of ISPs for all countries (possibly as constrained by the requirements of the FG EB that no ISP is greater 

than 30 minutes unless supported by a cost benefit analysis of the relevant TSO).  However, it is impractical 

to test all combinations of ISP duration as part of the CBA. 

Therefore, it is necessary to define a limited number of ñplanning casesò, consisting of a combination of 

ISPs in different countries, to test using the CBA.  The planning cases form the factual for the CBA, with 

the counterfactual being the business as usual combination of ISPs.  Since there are multiple planning cases, 

there will be multiple factuals tested and ranked by the CBA in order to choose the preferred case.  By 

business as usual we mean the ISPs that would prevail in the absence of ISP harmonisation.   

As each country or, to be more correct, balancing zone
8
 can define only one ISP, the planning cases are 

mutually exclusive.  This means that the CBA needs to provide a ranking of the planning cases (and a 

comparison to the counterfactual).  This is an important difference to other CBAs that ENTSO-E is required 

to undertake which are required to compare a single factual to the counterfactual, e.g. when assessing 

Projects of Common Interest (PCI).  

As noted above, the CBA for ISP harmonisation sits outside the NC EB and is currently intended to inform 

the drafting of the NC EB, i.e. prior to the NC EB entering the comitology process.  The design of the 

factual and counterfactual may need to change if the proposed requirements for ISP harmonisation in the 

NC EB changed. 

Defining planning cases 

Choice of ISP duration 

A planning case consists of the set of the new ISP duration for each country within the scope of the CBA.  

As described above, the CBA will be used to compare a limited number of planning cases to one another 

and to the counterfactual. 

The planning cases should be designed such that the best planning case resulting from the CBA is also the 

optimal combination of ISP durations.  To decide upon the design of the planning cases we start with the 

status quo, consider the counterfactual and then choose the planning cases (factual) to test different 

hypotheses about possible drivers of costs and benefits. 

                                                      
8  In the remainder of the report we refer to the ISP for a country.  However, we recognise that a balancing zone need 

not be defined by a countryôs borders, for example, the Single Electricity Market (SEM) covers Ireland and part of 

the UK, i.e. Northern Ireland. 
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The planning cases should also be defined consistently with any requirements.  The CBA is intended to be 

used to help decide on the ISP duration that is written in the NC EB and therefore the NC EB does not 

constrain the choice of ISP duration.  ACER has proposed that the ISP duration be harmonised at 15 

minutes.  This does not constrain the choice of ISP duration for the factual cases since we need to define 

alternative cases to test whether ACERôs proposal is the optimal choice of ISP duration.  The FG EB 

requires that ISP duration shall not exceed 30 minutes.  Therefore, all of the planning cases we describe 

below have an ISP duration of 30 minutes or less.  In addition, we assume that ISP duration for any country 

should be no longer than the countryôs current ISP duration.
9
   

 

Status quo ISP durations 

The set of ISP durations as of 2014 for all countries is depicted in Figure 1.
10

 

                                                      
9  Since several countries currently have an ISP of 15 minutes, this precludes a factual case whereby all countries are 

harmonised to an ISP duration of 30 minutes or more. 

10
  The NC EB would not apply to the transmission networks of Bosnia, Serbia, Kosovo and FYROM, which are 

included in the map.  However, these countries are likely to be affected by the choice of ISP duration for their 

neighbours.  While we suggest the scope of the CBA be limited to the EU 28 plus Liechtenstein, Norway and 

Switzerland, there could be an argument for extending it further to include non-EU countries in the Balkan region or 

elsewhere.  See further below for a discussion of the geographic scope. 
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Figure 1. ISP duration ï 2014 

 

Source:  ENTSO-E WGAS, Survey on Ancillary services procurement, Balancing market design 2014, Jan 2015.  

Also TSO websites. 

Note: Italy has a 60 minute ISP with the exception of Balancing Service Providers (BSPs) that are required by 

regulation to have a 15min ISP.  

 

Choice of counterfactual 

The choice of the counterfactual is important since the costs and benefits of ISP harmonisation are 

identified as the change in costs and benefits between the counterfactual and the factual.  This means that 

any costs and benefits that have already been derived in implementing and applying the counterfactual are 

ignored for the purposes of this CBA.  These are sunk costs and benefits. 

The FG EB requires that ISP duration shall not exceed 30 minutes.  This requirement could be interpreted 

as applying irrespective of the CBA, in which case it would apply to both the counterfactual and factual.  

However, one would expect the CBA to test the costs and benefits of any significant change imposed by the 

NC EB (or FG EB).  Therefore, we suggest including the costs and benefits of imposing the requirement for 

ISPs to be no longer than 30 minutes in the CBA, i.e. assume that this requirement does not form part of the 

counterfactual. 

In deciding upon the counterfactual for the CBA, it needs to be considered whether the current status of ISP 

duration will continue to exist absent the proposed harmonization or whether, irrespective of harmonization 

under the NC EB, ISPs would change at some point in time.  For example, in line with the roll-out of smart 

meters some countries may already have plans to change their ISP duration.  Given the difficulty in 

predicting future changes, we suggest that the current status of ISP duration be used as the counterfactual 

for the CBA and that future changes to ISP duration be taken into account only where the decision to 

change ISP duration in a country has been taken at the time the CBA is carried out. 
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Choice of factual (planning cases) 

To apply the CBA the factual or planning cases need to be unambiguously defined.  In selecting a limited 

number of planning cases, the objective should be to choose cases that are likely to include the optimal 

planning case.  Without doing a full CBA this is impossible to know with certainty.  However, we can 

select planning cases that are likely to be optimal if certain hypotheses about the drivers of costs and 

benefits were true.  Therefore, in what follows we consider different possible drivers of costs and benefits 

and select a planning case accordingly.  It is not possible to consider only those costs and benefits of 

harmonisation itself and to ignore the costs and benefits related to a change to ISP duration itself.  Any 

change to ISP duration as a result of the NC EB affects both harmonisation and duration.  Therefore, the 

costs and benefits due to harmonisation and duration are attributable to a change caused by the NC EB and 

both should be taken into account in the CBA. 

We expect that a key cost driver under the CBA is a change to the ISP duration in a country.  It is possible 

that a key driver of the benefits under the CBA is the duration of the ISP.  However, it is also possible that 

a driver of benefits under the CBA is the harmonisation of ISP duration between countries.  These theories 

about possible drivers of costs and benefits suggest at least three planning case designs that could 

potentially be the optimal planning case: 

- Minimise costs by minimising change with the possibility of missing out on some benefits related 

to minimising ISP duration or maximising harmonisation; 

- Maximise net benefits by significant ISP harmonisation with minimal change, with the possibility 

of missing out on some benefits related to minimising ISP duration; and 

- Maximise benefits through full harmonisation by shortening ISP duration, with the possibility of 

incurring high costs. 

In selecting planning cases, we also aim to choose the ISP duration such that any countryôs ISP duration is 

an integer multiple of the duration of any country with a shorter ISP duration.  This would facilitate 

coordination of cross border trade.  Given that the current shortest duration ISP is 15 minutes, and the FG 

EB requires that no ISP be longer than 30 minutes, we explore planning cases with 15 and 30 minute 

duration ISPs.  To understand whether there are additional benefits of an even shorter ISP duration, we also 

explore a planning case that could maximise benefits through full harmonisation by shortening ISP duration 

to below 15 minutes. 

It is possible for a country to use a different ISP for types different market participants, as is the case today 

for Italy.  However, in defining the planning cases we assume that the same ISP is applied in a country to 

all BRPs. 

Therefore, in total we define four planning cases.  We discuss each possible planning case in more detail 

below.  We note that the names of the planning cases are labels that are intended to help stakeholders 

understand how the planning cases have been derived.  These labels do not imply any pre-determined 

conclusion as to the outcome of the CBA. 

Minimise costs by minimising change 

As noted above, it is possible that a key cost driver will be the change to the ISP in a country.  If the ISP is 

changed, software and metering devices would most likely need to be modified in many countries, some of 

which could be done remotely and some of which may require a site visit.  This planning case is selected to 

try to minimize those costs by changing ISP duration for as few countries as possible, and thereby test 

whether net benefits in the CBA are maximised by trying to minimise costs.   
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To be clear, the CBA will be performed using the same approach for all planning cases, i.e. the CBA will 

assess benefits and costs of moving from the counterfactual to the planning case.  In additional, as noted 

above, the CBA is applied to all countries. 

The FG EB defines a maximum ISP of 30 minutes, which means that ISP changes in countries which 

currently use 60 minutes ISP are unavoidable.  This planning case therefore assumes that all countries 

currently with an ISP of 30 minutes or shorter retain their ISP duration.  Countries currently with an ISP of 

more than 30 minutes could either reduce their ISP duration to 15 minutes or reduce their ISP duration to 

30 minutes. 

Before the CBA is applied the planning case must be unambiguously defined because we suggest that a 

plethora of additional planning is not defined in order to test different possible combinations in order to 

keep the effort required to undertake the CBA manageable.  This means TSOs collectively or ENTSO-E 

need to decide as the first stage of the CBA itself whether a country currently with an ISP duration of 

greater than 30 minutes moves to a 15 or 30 minute ISP for this planning case.  Issues to be considered in 

taking the decision are as follows: 

- Whether a single rule is applied to all countries or the rule can vary by country; 

- Whether a 15 minute or 30 minute ISP duration likely to be the optimal solution in terms of 

benefits and costs; 

- Whether a countryôs neighbour(s) has a 15 minute or 30 minute ISP duration (in order to 

maximise harmonisation); 

- Whether a countryôs neighbour(s) that currently has a 60 minute ISP duration is assumed to move 

to a 15 minute or 30 minute ISP duration; and 

- The planning case should distinct from the other planning cases so as to provide more information 

about the optimal set of ISP durations from the CBA. 

In considering the second of the issues listed above note that this planning case is intended to test whether 

the main cost driver is the change to ISP duration, as opposed to the ISP duration per se.  If it is assumed 

that the benefits from a shorter ISP exceed the benefits from a longer ISP and that these benefits are likely 

to exceed the costs of the incremental change to a 15 minute ISP, this suggests moving all countries 

currently with a 60 minute ISP to 15 minutes for this planning case.  If this assumption were correct, this 

planning case would dominate (i.e. have greater net benefits) than a planning case whereby all countries 

with an ISP of more than 30 minutes reduced the ISP duration to 30 minutes. 

Figure 2 shows a map of the ISP durations resulting from the planning case assuming that all countries 

with a 60 minute ISP move to a 15 minute ISP (noting that the TSOs and ENTSO-E may design the 

planning case such that some or all countries with a 60 minute ISP move to a 30 minute ISP).  The figure 

also highlights the countries where a change to the counterfactual is required. 
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Figure 2. ISP duration ï planning case minimise costs 

 

Note: Italy has a 60 minute ISP with the exception of BSPs that are required by regulation to have a 15min ISP.  

Therefore, Italy would need to change the ISP for non-BSPs to 15 minutes under this case. 

Maximize benefits by harmonising ISP duration 

It is possible that the key driver of benefits is the harmonisation of ISP duration.  This planning case is 

defined to maximize the harmonisation between neighbouring countries while minimising costs by 

minimising the change required.  Again, all countries that currently have a 60 minutes ISP would need to 

change ISP duration.  In this case, they change to have the same ISP duration as the ISP duration of their 

largest neighbour, i.e. they do not necessarily all change to a 15 minute ISP or a 30 minute as with the 

previous planning case. 

Figure 3 shows a map of a set of possible resultant ISP durations and highlights the countries where a 

change to the ISP duration is required. 
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Figure 3. ISP duration ï planning case maximize benefits by harmonising ISP 

 

Note: Italy has a 60 minute ISP with the exception of BSPs that are required by regulation to have a 15min ISP.  

Therefore, Italy would need to change the ISP for non-BSPs to 15 minutes under this case. 

In this planning case Spain and Portugal would align their ISPs with France, resulting in one harmonised 

south-western region with 30 minute ISPs.  As an alternative, France could select a 15 minute ISP duration 

to align with its neighbours to the East, to which it has relatively strong connections, and not to align to its 

neighbours to the West and North to which it has relatively weak connections. 

All countries in central Europe move to an ISP of 15 minutes, as is already the case in Germany and other 

countries in the region.  The Nordic and Baltic countries shorten their ISP, but can choose between a 15 

minute or 30 minute ISP.  For these countries there is no clear neighbouring country with which to 

harmonise and they have a relatively weak connection to the rest of Europe. 

This planning case also needs to be unambiguously defined by the relevant TSOs or ENTSO-E as the first 

step of the CBA.  The issues to consider are similar to those listed for the previous planning case with the 

exception that the intention of this planning case is to test the optimality of limiting costs incurred in ISP 

harmonisation. 

Maximise benefits through full harmonisation by shortening ISP duration 

It is possible that the benefits of changing ISP duration arise both from reducing duration and from 

harmonising duration.  This planning case attempts to maximise benefits by all countries moving to the 

shortest existing ISP duration, which is 15 minutes in every country.  The CBA will test with this planning 

case whether the benefits of the short duration ISP outweigh the costs of changing ISP. 



Cost Benefit Analysis for Electricity Balancing ï 

ISP harmonisation methodology 

 

 

ENTSO-E AISBL Å Avenue de Cortenbergh 100 Å 1000 Brussels Å Belgium Å Tel + 32 2 741 09 50 Å Fax + 32 2 741 09 51 Å info@entsoe.eu Å www. entsoe.eu 

14 

By not reducing duration below the current shortest duration ISP, the number of countries that need to 

change ISP duration is reduced, possibly increasing net benefits by reducing costs relative to moving to an 

even shorter ISP duration. 

Figure 4 shows a map of the resultant ISP duration and highlights the countries where a change to ISP 

duration is required. 

Figure 4. ISP duration ï planning case maximize benefits by shortening ISP 

 

Note: Italy has a 60 minute ISP with the exception of BSPs that are required by regulation to have a 15min ISP.  

Therefore, Italy would need to change the ISP for non-BSPs to 15 minutes under this case. 

Maximise benefits through full harmonisation by shortening ISP duration to below current minimum 

As with the previous planning case, this case attempts to maximise net benefits by reducing ISP duration 

and maximising harmonisation for all countries.  However, instead of moving all countries to the shortest 

current ISP duration, all countries are moved to a 5 minute ISP duration, as shown by Figure 5.  The CBA 

will test with this planning case whether the benefits of an even shorter duration ISP outweigh the costs of 

reducing ISP duration. 

A possible advantage with a 5 minute duration ISP over, say, a 10 minute duration ISP is that current 

systems are based around periods that are an integer multiple of 5 minutes, e.g. traded contract durations. 

However, it is possible that a 5 minute duration ISP is not optimal if some countries found it difficult to 

change their equipment to this duration.  Therefore, if moving all countries to a 5 minute ISP had positive 

net benefits (or small negative net benefits), it may also be worth exploring whether it is even more 

beneficial to move all countries to a 10 minute duration ISP. 

Therefore, this planning case would be all countries move to a 5 minute ISP and if this has positive net 

benefits then re-apply the CBA to all countries moving to a 10 minute ISP. 




















































