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 3 

 

ESO EAD comments and questions  on “Short-term and Seasonal  

Adequacy Assessments Methodology” and comments ond 

ENTSO-E feedback  

 

 
It is expected by default that any proposed methodology should contain a detailed description 

of HOW the specified problem or task will be solved. This is not the case with the “Short-

term and Seasonal Adequacy Assessments Methodology Proposal” and regarding  this we 

have the following comments, remarks , considerations and clarifying questions. 

 

Article 1  

 

Subject matter and scope 
 

Statement 

 

The Methodology shall cover at least the following uncertainties:  

 

 a. the probability of a transmission element outage;  

 b. the probability of unplanned outage of power plants;  

 c. variability of demand;  

 d. variability of energy production from renewable energy sources;  

 e. weather conditions.  
 

Comments / questions 

 

Statement: b. the probability of unplanned outage of power plants; 

This statement is not correct because there is no such definition as forced outage of a whole 

power plant. Only the generating units of the power plant can experience forced outages – 

partial or full. The probability of the whole power plant to be in forced outage can be 

calculated from the individual forced outage probabilities of the generating units in this plant. 

            

ENTSO_E feedback 1 

 

Thanks for the point. We reworded 

 

Comments of ESO EAD on ENTSO-E feedback 

 

O.K. 

 

Statement: d. variability of energy production from renewable energy sources; 

The correct statement should be “variability and intermittency of energy production from renewable 

energy sources”. The reason is that wind speed and solar radiation are intermittent by their nature and 

such type of time series are modelled in a different way than only variable processes – stationary or 

non-stationary. 
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ENTSO_E feedback 2 

 

In the ENTSO-E terminology that is used in our diverse publications, variability already 

includes intermittency. 

Comments of ESO EAD on ENTSO-E feedback 

 

O.K. 

 

Statement: e. weather conditions; 

Demand and RES generation are weather dependent, so weather conditions are already 

“incorporated” in the variability of demand and RES generation – statements c and d.  

There is no a significant statistical evidence of  existing correlation between forced outages of 

system elements and weather conditions (statements a and b on Page 4) it is difficult to proof 

and quantify this correlation due to lack of such kind of event statistics.  

 

ENTSO_E feedback 3 

 

We agree and we still insist on having a separate climate database that feeds the demand 

and generation databases 

 

Comments of ESO EAD on ENTSO-E feedback 

 

O.K. 

 

Article 2  

 

Definitions and interpretation 
 

Comments / questions 

 

Statement: a. Normal Conditions  

 

From this statement it follows that the term “normal conditions” is identified with operational 

conditions which include: weather conditions and generation and interconnection 

availabilities.  

Regarding weather conditions, the normal value of any weather variable (air temperature, 

humidity, air pressure, wind speed solar radiation etc.) for any point of time is calculated as an 

mathematical expectation on the basis of observations for 30 years on the referent site 

(definition of World Meteorological Organisation). Most of the weather variables 

have normal probability distribution, which means that the normal values are identified with 

the expectation of this variable – 50% percentile. In order to calculate the 5% and 95% 

percentiles variance (standard deviation) is needed for the referent period, which is derived 

from the statistical assessment of the 30 years observations. It has been proven statistically 

that wind speed and consequently wind generation experience Weibull  probability 

distribution which should be taken into account in any approach for probabilistic modeling of 

wind generation.  

Regarding generation and interconnection availabilities, the question is how the 50%, 5% and 

95% percentiles will be quantified and calculated (which type of generation is meant here). So 



 5 

it comes the question what is meant by normal and severe condition regarding generation and 

interconnection availabilities 

 

ENTSO_E feedback 4 

 

We agree this was misleading and coming from the previous deterministic approach. 

Removed. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

O.K. 

 

Statement: b. Severe Conditions  

 

Extreme weather conditions are “tail” events according to the probability distribution function 

(pdf) of the referent weather variables. These are events with very low probability but with 

very high impact on the security of supply. During heating period (winter) the 5% percentile 

of the air temperature pdf is critical for the demand (extremely low temperatures), while 

during the cooling period (summer) the 95% percentile is critical (extremely high 

temperatures). The 5% percentile of wind generation (low winds) and 95% percentile (high 

winds) are also “tail” events. From the pdf’s of temperature and wind, the joint probability of 

both variables can be easily calculated – for example: high demand and low winds and low 

demand and high winds. For this reason there is no need to do a separate adequacy assessment 

for normal and severe conditions because all possible values of  the weather variables being 

used are “incorporated” in their pdf’’s. 

 

ENTSO_E feedback 5 

 

We agree this was misleading and coming from the previous deterministic approach. 

Removed. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

O.K. 

 

 Statement e: Unit Commitment and Economic Dispatch (UCED)–is a 

mathematical optimization problem, which determines the commitment schedule of 

generation units and their level of generation, in order to meet demand for every time-

step of the modelling horizon. The objective of the problem is to minimize operational 

cost, while satisfying the operational constraints of the power system  

 

Comments / questions   

 

This statement was missing in the draft of the proposed methodology dated 20 May 2019. 

What was urgent reason to include it in the final version? UCED is totally different task and 

we see no reason to do it since the task here is to evaluate the system adequacy based on 

probabilistic approach. In other words, what is the added value of solving the joint UECD task 

to the system adequacy probablistic assessment and results. 

 

Power System adequacy - means the ability of the generation assets to cover the load, 
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taking into account uncertainties in the generation availability and load level; and the ability 

of the transmission system to perform, with the flexibility provided by interconnection and 

import and export flows. 

 

Definition of system adequacy according to CIGRE: 

System adequacy is a measure of the ability of a bulk power system to supply the aggregate 

electric power and energy requirements of the customers within component ratings and 

voltage limits, taking into account scheduled and unscheduled outages of system components 

and the operating constraints imposed by operations 

 

Probabilistic approach in power system adequacy assessment provides the ability to 

quantitatively incorporate the existing stochasticities in the demand and supply side and thus 

consider the uncertainties in power system operation and planning applications.  

This cannot be done using deterministic methods and criteria. 

 

ENTSO_E feedback 6 

 

- UCED  is key for optimizing hydro (e.g. reservoirs) across the year. This is a standard 

approach as can be found in the literature. As it can be tool and granularity specific, 

writing full mathematical equations may not be straight forward.  

- The Monte Carlo approach is clearly probabilitic, not deterministic 

 

Comments of ESO EAD on ENTSO-E feedback 

 

For the evaluation of system adeqyacy (see definitions of system adequacy) all available 

generating capacity in the system should be considered, not only the committed capacity. 

 

Article 3  

 

Adequacy assessment - description 
 

Statement 2. The Short-term and Seasonal adequacy assessments shall use a 

probabilistic methodology to assess adequacy for the concerned period. The 

methodology shall follow a Monte-Carlo approach to reflect the variability of weather as 

well as the randomness of supply and transmission outages.  

 

Comments / questions   

 

How exactly the variability of weather will be reflected and which weather variables are 

included? How the variability of weather will be “converted” in demand time series? How the 

randomness of different energy sources will be modelled and what kind of input data is 

needed? 

 

ENTSO_E feedback 7 

 

We use a dedicated Climate database at pan-European level for wind, irradiation, 

temperature, nebulosity, etc. This is used as input for both demand and RES generation 

estimations. 

 

Comments of ESO EAD on ENTSO-E feedback 
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There are no answers to our questions (highlighted in our initial comments) 

 

Statement 3. The adequacy assessment shall be based on UCED model.  

 

Comments / questions  

 

What is the description of the UCED model? What is the relation between solving the joint 

UCED task with the system adequacy (question already put). Which units will be considered 

in UCED and what will be the required input data? 

 

ENTSO_E feedback 8 

 

UCED  is key for optimizing hydro (e.g. reservoirs) across the year. Also used in Mid 

term adequacy (current MAF). This is a standard approach as can be found in the 

literature. As it can be tool and granularity specific, writing full mathematical equations 

may not be straight forward 

 

Comments of ESO EAD on ENTSO-E feedback 

 

There are no answers to our questions (highlighted in our initial comments) 

 

Statement 4. The UCED model shall consider the inter-zonal and inter-temporal (e.g. 

between 2 successive time-steps) correlation of variables and the characteristics of the 

geographical perimeter assessed.  

 

Comments / questions 

 

The questions regarding the UCED model and the correlation of variables were already put. 

 

ENTSO_E feedback 9 

 

UCED  is key for optimizing hydro (e.g. reservoirs) across the year. Also used in Mid 

term adequacy (current MAF). This is a standard approach as can be found in the 

literature. As it can be tool and granularity specific, writing full mathematical equations 

may not be straight forward 

 

 

Statement 9. Availabilities of supply and interconnectors shall consider planned outages 

and other known outages (mothballing, etc.). Unplanned outages of supply and 

interconnectors shall be considered in a probabilistic manner. Assumption on outage 

rate per unit type shall build on reanalysis of historical outage events in Europe.  

 

Comments / questions  

 

What is the description of this “probabilistic manner” and how exactly the forced outage of 

generating units are taken into account when calculating the probabilistic properties of the 

available conventional capacity? What data base containing outage events statistics in Europe 

will be used in order to make assumption on outage rate per unit type and how these 

assumptions will be made? 



 8 

The key problem here is that every TSO has to calculate the parameters of the two-state 

Markov model (outage rate and repair rate) of each conventional generating unit in the 

referent power system by using at least 3 years of  unit’s operational statistics. Lower 

threshold limit of the installed capacity of the unit should be introduced (e.g all units with 

capacity higher than 5 MW). This is the only way to create a reliable probabilistic model of 

the available conventional generation in the referent system. Any other approach for 

considering the forced outages of generating units will result in overestimation of system 

adequacy – short-term or seasonal. Here it is important to state that for short-term adequacy 

assessment, instantaneous (time-dependent) values of model parameters of generating units 

(outage rate and repair rate) should be used. The reason is that these parameters reach their 

steady state values usually after 240-340 hours (on average basis) while  at the same time the 

period for short-term system adequacy assessment  is 168 hours - lower than 240 hours. 

(we can provide practical examples). 

 

ENTSO_E feedback 10 

 

Both outage rate and time to repair are considered in our methodology. Unplanned 

outages are randomly sampled with the Monte Carlo approach described in the 

Methodology. The time to repair by technology is also considered (sequential Monte 

Carlo). 

 

Comments of ESO EAD on ENTSO-E feedback 

There are no answers to our questions (highlighted in our initial comments) 

 

How exactly the forced outage rate and the time to repair are considered in the proposed 

methodology in order to simulate a realistic operation of any generating unit? 

 

We think that in order to simulate (sequental Monte Carlo) the operation of any 

generating unit during the referent period the following data is needed: 

 

- probability distribution function of time between failures (TBF or UP time) 

- probability distributiion function of time to repair (TTR or DOWN time) 

 

The types of these distrbutions in almost all casess are from the family of the Weibull 

distributins. The most suitable type of probability distribution and its parameters are 

calculated and derived from the multiannual operational statistic of the referent 

generating unit. 

 

 

Statement 10. Any information used in the adequacy assessments shall be based on the 

most recent available information and state–of–the–art methodologies shall be employed 

to define them. Information includes planned outages, weather forecast or any other 

relevant data used in the assessment. Methodologies for data preparation embrace 

demand, transmission capacity and any other data estimation.  

 

Comments / questions  

 

This statement is not clear and has no added value to the description of the proposed 

methodology. 
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ENTSO_E feedback 11 

 

Adjusted in the methodology for clarity. 
 

Comments of ESO EAD on ENTSO-E feedback 

 

We could not find this adjustment in the methodology. 

 

 

Statement 11. Demand shall be derived based on likely weather conditions and shall 

comply with temporal resolution of the assessment. If any weather forecasts are 

available at the moment of assessment, these shall be used to estimate demand.  

   

Comments / questions  

 

Which will be the source of likely weather conditions? Which are these conditions 

(temperature, nebulosity etc.). What method / model shall be used to derive demand from 

these conditions? (What method /model will be used to convert temperatures scenarios from 

PECD 2.0 into resulting demand time series?) Who is going to apply this method/model – 

ENTSO-E or RSC or TSO? If the responsibility is for ENTSO-E or RSC, how the resulting 

values will be verified and validated by TSO? 

  

ENTSO_E feedback 12 

 

We extended in the Methodology the description of the climate database and ENTSO-E 

demand tool. The methodology to derive demand is developed by dedicated expert 

groups which is continuously improved. Nevertheless, if demand is supposed to be 

prepared centrally, TSOs always have to validate the data for their system. 

Furthermore, when implementing and developing the central methodology, a close and 

transparent interaction with all TSOs is ensured via ENTSO-E processess. 

Likely weather conditions should always be based on weather forecasts or when 

uncertainty is too large (e.g. Seasonal Adequacy Assessments) from historical data 

reanalysis. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

We could not find in the methodology the description of the climate database and the 

ENTSO-E demand tool. Which are these dedicated expert groups that have developed 

the methodology to derive demand and where is the description of this methodology. We 

must know how the demand was derived in order to validate and trust the results! 

 

 

Statement 21. Unplanned outages shall be considered as a random sample of the UCED 

model, considering probabilities of such events as an input of the model. Probabilities 

shall be defined based on historical outages in assessed power system.  

Comments / questions  

 
Unplanned outages of which units will be considered? Thuis statement contradict with Statement 9 

according to which “the assumption of outage rates per unit type shall build on historical outage events 

in Europe” (see Comments on Article 9) 
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ENTSO_E feedback 13 
 

Methodology text was extended. Unplanned outage rates should be derived based on the 

granularity of generation used in the model whenever possible. Nevertheless, whenever 

statistical information is insufficient to derive reliable statistical values of unplanned 

outage rates, the statistical analysis could be performed per technology and per country. 

The text was updated to reflect that. Unplanned outage rates as well as mean time to 

repair would be used in assessments. 

 

Commets of ESO EAD on ENTSO-E feedback 
 

In this feedback it is declared that “unplanned outage rates as well as mean time to repair woulb be 

used in assessments” , while in feedback 10 it is stated that “both outage rate and time to repair 

are considered in our methodology”. Which is valid: mean time to repair or time to repair? 

It should be poined  that the simulation of the operation of any unit can not be done using these 

parameters (forced outage rate and time to repair (mean time to repair)?). 

See ESO EAD comments on ENTSO_E feedback 10 
 

Statement 22. Weather dependent generation (e.g. wind and solar) shall reflect modelled 

weather conditions to build a data set that is coherent with demand.  

Comments / questions  

 

Which weather condition are modeled and what is the description of these models?. What is 

the content of the data set meant to be coherent with demand and what is the definition of 

“coherent” in this case? 

 

ENTSO_E feedback 14 

 

Reworded. 
 

Comments of ESO EAD on ENTSO-E feedback 

 

There are no answers to our questions (highlighted in our initial comments) 

 

 

Statemet 23. Any seasonal impact on supply availabilities (e.g. Combined Heat 

Powerplant availabilities in different seasons) shall be considered.  

 

Comments / questions  

 

Here it will be correct to replace “impact” with “variation” and now comes the question how 

this variation will be considered -what will be the probabilistic model of CHP? The same 

question concerns and refers to all other types of non-dispatchable generation such as run-off-

river and other, not mentioned in the proposed methodology. 
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ENTSO_E feedback 15 

 

Reworded and extended. 

 

Article 4  

 

Seasonal adequacy assessment  
 

Statement: 1. Seasonal Adequacy assessment shall be based on probabilistic method 

described in Article 3. 

 

Comments / questions   

 

There is no probabilistic method described in Article 3 (pointed already at the beginning of 

this document) 

 

ENTSO_E feedback 16 

 

Misunderstanding, we reworded and extended. The method is probabilistic 

 

Comments of ESO EAD on ENTSO-E feedback 

 

There is no misunderstanding – we know that Monte Carlo is a probabilistic method 

but it is not clearly and properly described so that one can detect and evaluate the 

quality of this approach.  

 

 

Statement: 3. Seasonal Adequacy assessments shall be based on any relevant 

indicators… 

 

Comments / questions  

 

What will be the final output of the seasonal adequacy assessment and on what time and space 

(zone) granularity: 

LOLP by hour for each zone (country) ? 

LOLE for the referent season for each zone (country) ? 

EENS for the referent season for each zone (country) ?  

 

ENTSO_E feedback 17 

 

Report will show  different angles of the same issue.  We cannot freeze it as Reliability 

Standards of Member States are not all settled yet 

 

Comments of ESO EAD on ENTSO-E feedback 

 

The question was whether the hourly values of LOLP and EENS will be reported. 

The reliability standards are not considered in our question. 

 

 

Statement: 4   Seasonal Adequacy assessment shall consist of following steps: 
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b. Spatial screening on seasonal basis to detect regions with adequacy risk; 

c.Temporal screening on weekly basis to detect periods with adequacy risk; 

 

   d.  Focused analysis of adequacy in zones and weeks with high  risks identified 

 

Comments / questions  

 

What is the definition of “adequacy risk” and how it is quantified – method, criteria? 

What is the definition of “high risk” and how it is quantified? 

 

ENTSO_E feedback 18 

 

We propose a screening of months, weeks, hours when there is a probability to have 

LOLE. At that stage we cannot propose a threshold unless Member States have defined 

a specific reliability standard for seasonal or week ahead. To initiate a threshold, we 

could propose the 5% LOLP as in Australian AEMO. But this threshold may have to be 

reviewed based on the future Member State reliability standards. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

The proposal for 5 % LOLP (why AEMO is taken as an example and not the standards 

adopted already by some countries in Europe - see the following publications:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
Report EUR 27944 EN 
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Your proposl for 5% LOLP is equivalent  to SAI = 0.95 or LOLE=438 hours which is 

extremely low level of system adequacy and no country will accept it. 

 

Article 5  

 

Short-term assessment  
 

Statement: 1. Short-term adequacy assessments shall be based on the method described 

in Article 3 of Methodology, considering uncertainties of demand, supply and 

transmission availabilities. Complementary deterministic assessments–based on the pre-

defined scenarios and compliant with the Methodology– might be performed to support 

prompt result investigation  
 

Comments / questions   
 

There is no probabilistic method described in Article 3 (pointed already at the beginning of 

this document) 

What will be the output from the complementary deterministic assessments deterministic study 

and what is the idea and method to do this study? 

 

ENTSO_E feedback 19 

 

cf. above feedbacks 

 

Comments of ESO EAD on ENTSO-E feedback 

 

There are no answers to our questions (highlighted in our initial comments) 

 

 

Statement 5. TSOs shall consider the most updated available weather forecast and 

deliver a range of likely demand, wind and PV infeed and availability of transmission 

capacities and outages. RCCs shall use this range of likely demand, wind and PV infeed 

together with the historical distribution of same variables and construct a correlated 

representative set of demand, wind and PV infeed data for adequacy assessments  

 

Comments questions   

 

How TSO will use the available weather forecast to define the availabilities of transmission 

capacities and outages? Transmission capacities of which lines (intercinnevting, has to be 

specified) and outages of what – the same lines or of generating units and what is the type of 

these outages (probably unplanned, because planned outages are known prior referent week of 

assessment) 

 

What is meant by “…historical distribution of demand, PV and generation” and how the type 

and parameters of these distributions are being defined? What is the definition of ”correlated 

representative set of demand, PV and wind”? First of all there should be a statistical proof that 

these variables are significantly correlated (repeated comment), which is not true by default. 

Example: for Bulgaria the correlations between these three variables, calculated from the 

2018 hourly data are as follows: demand – wind  R = 0.1133, demand – PV  R = -0.0127 and 
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wind - PV  R = -0.1312. This shows that practically these variables can be considered as 

uncorrelated and therefore as independent from each other. 

 

ENTSO_E feedback 20 

 

The planned outages or outages known at the time of the assessment are fully 

considered. These outages are shared for the OPC process. The remaining forced outage 

risk is considered in terms of probability. The mathematical relation between unplanned 

outage and temperature is not obvious to setup as today we have only very limited 

number of records. The mentioned correlation concerns also  the geographical 

correlation accross Europe and the temporal correlation from our hour to another. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

There are no answers to our questions (highlighted in our initial comments) and no 

comments were provided regarding the existence of significant correlation of variables 

in one zome and variables between different zones. For example it is unlikely to have 

statsticaly significant orrelatiion between wind generation in Bulgaria and wibd generation in 

Portugal. 

 

 

Statement 6. Week-ahead to at least day-ahead adequacy assessment shall consider all 

available and most updated information about planned outages and the uncertainty of 

unplanned outages of supply and transmission availabilities.  

 

Comments / questions 

 

What is meant by uncertainty of unplanned outages of supply and transmission availabilities?  

  

Unplanned outages should be named  forced outages and in this case to which part of the 

supply side they refer and how – to generating units (if yes to which units) or something else 

is meant?  The same refers to transmission availabilities – for which lines and how this 

uncertainty will be considered. 

 

ENTSO_E feedback 21 

 

The wording "unplanned outage" was requested by ACER. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

There are no answers to our questions (highlighted in our initial comments) 

 

 

Statement 7. Week-ahead to at least day-ahead adequacy is assessed using hourly 

adequacy probability indicators for each zone. Furthermore, other supporting 

indicators are used such as expected energy not served and loss of load expectation to be 

consistent with requirements set in article 105 of SOGL.  

 

Comments / questions  
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What will be the final output of the short-term l adequacy assessment and on what time and 

space (zone) granularity: 

 

LOLP by hours for each zone (country) ? 

LOLE for referent week for each zone (country) ? 

EENS for the referent week for each zone (country) ?  

Adequacy probability indicator (API) by hours for each zone (country) ? 

 

Here should be indicated that: API = 1 – LOLP   or API = 100 – LOLP depending on whether 

values are in % or in relative range 0-1 

 

 

ENTSO_E feedback 22 

 

Considered. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

No clear answer is provided to the question “What will be the final output of the short-term 

l adequacy assessment and on what time and space (zone) granularity”  
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ESO EAD comments and questions on “Short-term and Seasonal 

Adequacy Assessments Methodology – Explanatory Note” and 

comments on ENTSO-E feedback (supplements fot information and 

clarification purposes) 
 

 

 

IV Adequacy calculations general approach 

 

Statement 

 

A number of possible scenarios for each variable are constructed to assess adequacy 

risks under various conditions for analysed timeframe. 

 

Comments / questions 

 

What is meant by possible scenarios? What is the number of the scenarios that will be 

constructed? Which are the variables and what is the method/model to construct these 

scenarios? 

 

ENTSO_E feedback 

 

Monte Carlo approach. Reworded for clarity. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

 

Statement 

 

Scenarios are constructed ensuring that all variables are correlated (interdependent) in 

time and space. Correlation is ensured by the analysis of historical weather conditions 

and variable input statistical data (e.g. demand). To ensure highest quality of data used 

in assessments, they are prepared by experts working within dedicated teams. 

 

 

Comments / questions 

 

For which model variables the inter-zonal correlation is ensured? What is the level of the 

correlation being ensured and is the distance between different zones is taken into account? 

What is the statistical  proof and criteria to do this? Example: The wind capacity factors from 

the Pan European Climatic Database 2.0 (PECD 2.0) show that there is a significant 

correlation only between neighbouring zones (countries). Regarding PV capacity factors there 

is no need to ensure the correlation because it naturally exists due to the same seasonal and 

diurnal patterns of their variation and intermittency for all European countries ( day and night 

at the same periods with up to 2 hours shift) 

 

What is the definition of “correlated in time” – correlation between the weather variables in 

one zone or autocorrelation of each weather variable?  
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ENTSO_E feedback 

 

Correlation of all climate variables shall be respected. Slightly reworded for clarity. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

There are no answers to our questions (highlighted in our initial comments) 

 

The statement “Scenarios are constructed ensuring that all variables are correlated 

(interdependent) in time and space” is not true. Not all variables are correlated in space 

and time. 

 

Example: it is unlikely to have statsticaly significant orrelatiion between wind generation in 

Bulgaria and wibd generation in Portugal. 

Example: for Bulgaria the correlations between these three variables, calculated from the 

2018 hourly data are as follows: demand – wind  R = 0.1133, demand – PV  R = -0.0127 and 

wind - PV  R = -0.1312. This shows that practically these variables can be considered as 

uncorrelated and therefore as independent from each other. 

 

Statement 

 

Unplanned outages of supply and interconnectors (HVDC and HVAC) are considered in 

probabilistic manner with the best expertise available by TSOs. However, modelling 

unplanned outages of supply units and HVDC interconnectors are rather straight 

forward, but modelling HVAC interconnection unplanned outages is more complicated, 

because these interconnectors does not represent a physical cross-border 

interconnectors, but rather represents physical capability to exchange energy between 

two systems.  

 

Comments / questions 

 

What is the description of this “probabilistic manner” and how exactly the forced outage of 

generating units are taken into account when calculating the probabilistic properties of the 

available conventional capacity? What data base containing outage events statistics in Europe 

will be used in order to make assumption on outage rate per unit type and how these 

assumptions will be made? 

 

The key problem here is that every TSO has to calculate the parameters of the two-state 

Markov model (outage rate and repair rate) of each conventional generating unit in the 

referent power system by using at least 3 years of  unit’s operational statistics. Lower 

threshold limit of the installed capacity of the unit should be introduced (e.g all units with 

capacity higher than 5 MW). This is the only way to create a reliable probabilistic model of 

the available conventional generation in the referent system. Any other approach for 

considering the forced outages of generating units will result in overestimation of system 

adequacy – short-term or seasonal. Here it is important to state that for short-term adequacy 

assessment, instantaneous (time-dependent) values of model parameters of generating units 

(outage rate and repair rate) should be used. The reason is that these parameters reach their 

steady state values usually after 240-340 hours (on average basis) while  at the same time the 

period for short-term system adequacy assessment  is 168 hours - lower than 240 hours. 

(we can provide practical examples). 
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ENTSO_E feedback 

 

Reworded. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

Our coomments here are the same as to Feedback 10 and Feedback 13 in the comments 

on the Methodology 

 

V Model Elements  

 

1. Demand 
 

Statement 

 

Demand data shall be best estimates of demand available at the assessment moment. 

This data set shall especially reflect electric vehicle and heat pump penetration as well as 

electricity growth assumptions. A number of demand profiles are created to represent 

demand variability on weather conditions.  

 

Comments / questions 

 

The impact of electric vehicles and heat pump on daily load profile can be estimated only on 

long-term basis if reliable forecast of their growth are available. What is the number of 

demand profiles that will be created to represent demand variability on weather conditions 

and what model/method will be used to do that. In this case what weather variables will be 

considered under the “definition weather conditions” 

 

ENTSO_E feedback 

 

ENTSO-E's view: EV will play an increasing role in the daily forecast. Methodology 

shall be used not only for one or two years. Season-ahead growth is also to be 

considered. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

It is not possible to incorporate EV in daily load forecasts, Their influence will be 

gradualy integrated in the daily load profile on multiannual basis 

 

2. Supply 
 

Statement 

 

Supply data shall include best estimates of available supply resources considering 

planned and unplanned outages. 

 

Comments / questions 
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What is meant by “best estimates of available supply resources considering planned outages 

and forced outages”? How and who will do these best estimates? 

 

ENTSO_E feedback 

 

Reworded. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

O.K. 

 

Statement 

 
Definition Explanation – Unplanned Outage  

 

These outages are not known in advance. Unplanned Outages may occur due to 

technical or human faults and are modelled as outages in addition to planned outages. A 

number of random drawings is taken considering forced outage rates of generation or 

transmission assets to consider such outages 

 

Comments / questions 

 

Description of a probabilistic model of the conventional generation capacity is not presented. 

What kinds of reliability models of conventional generating units are foreseen and what kind 

of data will be used to build them? How are failure and repair rates calculated? How the 

corresponding periods of available and failure states are simulated in the sequential Monte-

Carlo procedure? What kind of probability distribution will be used for these parameters? 

What is the definition of “random drawings” and  the criteria for convergency of which 

result(s) is applied in order to define the needed number of drawings? 

 

 

ENTSO_E feedback 

 

Extended in the main document. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

There are no answers to our questions (highlighted in our initial comments) 

 

 

4. Climate data 
 

Statement 

 

Various climate data are applied to consider variability of supply and demand. Wind, 

photovoltaic and concentrated solar power plant generation estimates as well as hydro 

inflow into hydro power plants are part of this data. Furthermore, other climate data, 

such as temperature and solar irradiance, are used to determine demand variability. 

 

Comments / questions 
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What climate data from where and how they will be applied to consider the variability of 

supply, demand and transmission capacity? The statement “ ….,other climate data especially 

temperature and nebulosity, are used to determine the demand variability and transmission 

capacities” repeats the former statement. Does it mean that temperature is not included in the 

definition “various climate data”? What model shall be applied to determine the demand 

variability due to temperature and nebulosity and who is going to apply this model? 

 

ENTSO_E feedback 

 

Reworded for clarity. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

There are no answers to our questions (highlighted in our initial comments) 

 

Statement 

 
Seasonal adequacy assessments  

 

These assessments are made rather long-time ahead of season, therefore forecasts for 

this time horizon are limited and uncertainty is high. Therefore, a variability of weather 

patterns by means of numerous scenarios is considered to account for potential risks. 

Correlation of all variables is ensured in time and space ensuring reliable assessment 

results. 

 

Comments / questions 

 

Here is the place to describe the probabilistic approach in modelling all supply and demand 

data being used in the seasonal adequacy assessment. What is meant by numerous scenarios? 

Scenarios of which variables, taken from where? What is the meaning of potential risk, What 

is the criteria to define the existence of potential risk. Regarding the correlation of all 

variables, we already put our questions and comments.  

 

ENTSO_E feedback 

 

Monte Carlo approach. Extended in the main document 

 

Comments of ESO EAD on ENTSO-E feedback 

 

There are no answers to our questions (highlighted in our initial comments) 

 

Statement 

 
Short-term Adequacy Assessments  
 

These assessments cover periods from at least day-ahead to month ahead. Some 

forecasts are available for this period and considered in study. Uncertainty of forecast is 

also accounted considering that uncertainty range of weather forecast decreases for 

study period closer to assessment moment (e.g. day-ahead). The set of scenarios are built 
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considering forecast uncertainty in different time horizon. Furthermore, correlation 

between each variable is ensured in time and space, based on historical data reanalysis 

 

Comments / questions 

 

Regarding the correlation of all variables, we already put our questions and comments.  

The statement “correlation of all variables in time and space is ensured ……” is repeated 4 

times in the document. 

 

ENTSO_E feedback 

 

Noted. Important to insist on this key point. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

Regarding the correlation of all variables, we already put our questions and comments. 

Not all variables are correlated in space and time. 

 

 

VI Indicators  
 

Seasonal adequacy assessment 

 

Statement 

 

Relative EENS is more suitable indicator to compare adequacy across geographical 

scope as it represents percentage of annual demand which is expected to be not supplied. 

  

The assessed period here are one week or one season and for this reason the statement 

“percentage of annual demand” should be replaced by “percentage of demand for the referent 

period” 

 

ENTSO_E feedback 

 

Thanks, wording is now updated in the document 

 

Comments of ESO EAD on ENTSO-E feedback 

 

O.K. 

 

 

Loss of Load Probability (LOLP) in a given geographical zone for a given period, is 

probability to have lack of market-based resources to cover the demand needs with 

sufficient transmission grid operational security limits. This indicator represents 

likelihood of adequacy issues in an analysed period. 

   

Comments / questions 

 

Since the time granularity of adequacy assessment is set to 1 hour, the statement “…..for a 

given period” should be replaced by “….. for a given hour”. Since every hour in the assessed 
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period will have different LOLP, a possible overall LOLP indicator for the period can be 

calculated as LOLPperiod = LOLEperiod/(number of hours in the period) 

 

ENTSO_E feedback 

 

The given period can also be a week or month, for visualization in the report 

 

Comments of ESO EAD on ENTSO-E feedback 

 

Repeated comments.  

 

Statement 

 
Short-term adequacy assessment  

 

Adequacy probability indicator is main indicator to assess adequacy in short-term 

period. Furthermore, other supporting indicators are used such as expected energy not 

served and loss of load expectation. If high risk is identified, further analysis is 

performed. Adequacy probability indicator in a given geographical zone for a given 

period, is probability of market-based resources being sufficient to supply demand with 

sufficient transmission grid operational security limits. Sum of this indicator and LOLP 

yields 100%. 

 

Comments / questions 

  

The metrics ”adequacy probability indicator (API)” is new here and it is a supplement to the 

LOLP index. As pointed in the comments concerning LOLP, the overall API for the assessed 

period will be APIperiod = 1 - LOLPperiod. What is the definition of high risk and what is the 

criteria for its identification. What will be the content of the declared further analysis.  

 

ENTSO_E feedback 

 

To initiate a threshold, we could propose the 5% LOLP as in Australian AEMO. But 

this threshold may have to be reviewed based on the future Member State reliability 

standards. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

Our comments here are the same as to Feedback 18 in the comments on the 

Methodology Proposal 

 

VII Result analysis  

 
Seasonal adequacy assessment  

 
Statement 
 
Second, temporal screening shall be performed to analyse when adequacy risks are 

highest. Third, and if relevant, circumstances under which risks exist shall be 

investigated.Spatial risks screening shall present a generic indicator for the coming 
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season on the large geographical perimeter. This shall raise awareness of adequacy 

situation in each assessed geographical zone as well as raise awareness of neighbouring 

zones. One of potential indicators can be relative EENS which is the ratio between 

EENS during the period and zone demand during the same period.Temporal risks 

screening can be supported by a chart of LOLE or LOLP on European level at weekly 

basis (Monday to Sunday). This would allow to detect which weeks are mostly at risk. 
 

Comments / questions / 

 

Here comes again the question about adequacy risk. What is the definition of high (highest) 

risk, how it is quantified and by what criteria? 

 

ENTSO_E feedback 

 

To initiate a threshold, we could propose the 5% LOLP as in Australian AEMO. But 

this threshold may have to be reviewed based on the future Member State reliability 

standards. 

 

Comments of ESO EAD on ENTSO-E feedback 

 

Our comments here are the same as to Feedback 18 in the comments on the 

Methodology Proposal 

 

Statement 

 

Dedicated analysis on risks in weeks with high risks shall be performed. This analysis 

shall focus on understanding the risk (magnitude, probability and any other related 

parameter) and identification of circumstances when risks are relevant. Any tailor-made 

analysis might be done for this purpose and will depend on case by case situation. Some 

of potential analyse which might be done are:  

- 5th percentile of supply margin (considering available imports) for each zone in 

given week. This would represent margin under severe conditions; 

-  Supply margin – for a given time-step and zone, supply and import still available 

after demand is satisfied. In case of supply scarcity, supply margin is negative 

and represents demand which would be needed to be shed.  

- LOLP per zone at daily basis. This could be used only if relevant risk for specific day is 

identified (e.g. risk due to coinciding maintenances on one specific day);  

- Expected Energy Non-Served (EENS) per zone at daily basis during critical weeks;  

- Energy Non-Served distribution within week and heat map of when it is most likely to 

occur.  

 

Comments / questions 

 

The term here “supply margin”, shoul be replaced with the most commonly used term 

“reserve margin” (diference between available caopacity and load). This is a probabilistic 

variable and when its expectation is negative it does not mean that this is the part of load that 

has to be curtailed. This part is also a probabilistic value. Here comes again the question what 

is the quantification of “high risk”? What is the definition of “relevant risk” for a specific day 

and what is the criteria to decare a week as critical regarding the resulting amount of EENS. 
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ENTSO_E feedback 

 

Thanks, wording is now updated in the document 

 

Comments of ESO EAD on ENTSO-E feedback 

 

There are no answers to our questions (highlighted in our initial comments) 

 

These questions ar repeated several times in our comments on both documents 

 

Statement 

 
Short-term adequacy assessment  

 

Short-term adequacy assessment is performed in step-wise approach. First, system–wide 

lowest adequacy probability is investigated for each hour. If adequacy risk is identified 

at least for one hour, adequacy probability indicators are investigated for each study 

zone to understand extent of the risk (whether it is national or regional). Furthermore, 

adequacy under predefined scenario (e.g. most likely operational conditions) is checked 

to get a better quick insight on the risk. Lastly, resource availability and demand 

estimates are investigated to get a quality insight on adequacy risks and remaining 

resource margins for each systems. 

 

Comments / questions   

 

What is meant by “system-wide lowest adequacy probability is investigated for each hour”? 

The adequacy probability indicator (API) is calculated for each hour (for every zone) and the 

resulting lowest value (or values if equal) of API should refer to one specific hour (ore more 

hours) in the assessed period. Here comes again the question what is the quantuification of 

risk so that it can be identified? Additionl questions are what is the definition of regional risk 

and what is meant by quality insight on adequacy risks? 

 

ENTSO_E feedback 

 

This part only explains the approach to investigate results. APIs are always calculated 

for each zone and each hour. Afterwards a system-wide overview is created by taking 

the lowest API for each hour from all zones. This is done to improve efficiency of result 

investigation - in most weeks there are no adequacy concerns and screening of each zone 

result is redundant 

 

Comments of ESO EAD on ENTSO-E feedback 

 

No answers are provided on repeated questions. 
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Conclusions and additional cosiderations 
 

 

      1. ESO EAD submitted 36 comments and remarks together with 82 questions 

          regarding the proposal for “Short-term and Seasonal Adequacy Assessments  

          Methodology in accordance with Article 8 of the REGULATION (EU) 2019/941 of  

          5 June 2019 on risk-preparedness in the electricity sector and repealing Directive  

          2005/89/EC” (Version 8July 2019). After the end of the external consultation process  

          (8 October 2019) ENTSO-E submitted feedback to our comments and the outcome of 

          this feedback is as follows:  

 

  - several remarks considered  

            - several items reworded for clarification 

 - 63 questions not answered and consequently the final version  

              of the Proposal does not add value to the clear and detailed  

              description of the proposed Methodology 

. 

2 We consider that all statements in the Methodology proposal should be more clear,  

explanatory and informative so that external parties, when reading the document can  

get a better understanding of what is proposed and how the specified tasks and 

problems will be solved. 

 

3   The proposed methodology can be defined as a “slightly heated” version of the current  

     methodologies used for short-term and seasonal adequacy assessment. This means that 

     it is unlikely to expect more precise and reliable evaluation of system adequacy. There 

     is no detailed description of the input data that transmission system operators are 

     expected to provide so that the new methodology can be applied in its full 

     functionality.The lack of this information does not allow to judge about the differences 

     in the input data for the current methodology and the new one and from here to make 

     the conclusion about the new functionalities. 

 

4    The main task of the adequacy assessment is to evaluate the probability of available  

      generation to fully meet the demand taking into account all sources of stochasticity in 

      the supply and demand side. We consider that the last is not valid for the methodology 

      proposed by ENTSO-E which leads to a serious overestimation of the adequacy level  

     as a  whole. There is no description of how these stochasticities are modeled for each 

      generation type. For this reason we submitted to ENTSO-E a dedicated questionaire  

      (see below Appendix A), but no answers were provided). 

 

5 No arguments are presented in support of the decision to use Monte Carlo simulation 

      approach in the system adequacy assessment – short-term and seasonal. The time 

      horizons of one week and one season are short enough to guarantee high degree of 

      predictability of all time series involved in the demand and supply side. This means 

      that the analytical approach in system adequacy assessment should be an option which 

     can not be  neglected. 

 

6 The level of expertise of the drafting team in probability theory and mathematical 

      statistics should be enough to use and interpret more correctly all definitions regarding 

      probabilistic modeling of demand and supply side (Example: it is still a mystery how 

      the simulation of unit’s operation will be done and what data is needed for that) 



Appendix A: Questionaire about probabilistic modeling of supply side 
 

generation type 

primary 

energy 

source 

sources of 

stochasticity 

dispatchable / 

non-

dispatchable 

probabilistic modeling for 

short-term adequacy 

assessment 

probabilistic modeling for 

seasonal adequacy 

assessment 

input data needed to perform 

the probabilistiv adequacy 

assessment 

conventional generation             

nuclear 
non-

renewable 

forced outages of 

generating units - 

full or derated 
dispatchable       

thermal (coal, gas or oil)   
non-

renewable 

1. forced outages of 

generating units - 

full or derated                     

2. probability of 

ambient temperature 

extremes 

dispatchable       

thermal (biomass or 

biogas) 
renewable 

1. forced outages of 

generating units - 

full or derated                         

2. probability of 

ambient temperature 

extremes 

dispatchable       
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hydro pure storage renewable 

1. forced outages of 

generating units - 

full or derated                      

2. variability of 

water inflows (hydro 

resource availability) 

dispatchable       

hydro run-off-river renewable 
variability of water 

inflows 
non-

dispatchable 
      

hydro pure pumped 

storage 

non-

renewable 

1. forced outages of 

generating units - 

full or derated                      

2. variability of 

water inflows (hydro 

resource availability) 

dispatchable       

combined heat and 

power (CHP)             
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thermal (coal, gas or oil)  

CHP 

non-

renewable 

heat demand 

dependant on 

variability of 

ambient temperature 

dispatchable, 

following heat 

demand, non-

dispatcable for 

electricity 

output 

      

renewable generation             

wind (on-shore or off-

shore) 
renewable 

variability and 

intermittency of 

wind speed 

non-

dispatchable 
      

solar (PV or thermal) renewable 

variability and 

intermittency of 

solar irradiation 

non-

dispatchable 
      

  

 

 

 

 



 


