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1. Executive summary 

1.1. Global objectives of the task and the training 

This training is one of the 2 deliverables of the fourth task of this project. It took place in the Wyndham 
Hotel of Ankara on the January 29 & 30 2019. 

 
Figure 1 The 7 tasks of this project 

Tasks 2 & 4 aims at assessing the potential of batteries for various purposes in Turkey: 

 Congestion management 

 Primary reserve, 

 Secondary reserve 

 Arbitrage 

We presented in this training the main output of these tasks: 

 Sizing the storage system needs in power and energy. 

 Defining the most useful services battery storage can deliver 

 Justifying the proposed solution with a technical and economic analysis 

 Elaborating recommendations for the optimal deployment of battery storage in Turkey 
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The objectives of this training are:  

 To present the results of the studies of this project (Tasks 2 and 4)  

 To transfer to the participants the possibility to use the methods and tools used in this project 
for their own purposes.  

 

This planning was prepared with TEIAŞ and take into account requests formulated in the meeting of the 
January 9: 

 No session about Task 2 literature review and Congestion management detailed 
methodology 

 Less time for results presentation 

 More time for practice. 

 A new presentation about how to size a battery for FCR (deepening of the results of Antoine 
ROSSE, EDF R&D, presented in Task 3 training and in the site visit). 

 

This training is technical and adapted to the specific context of storage in Turkey. It was provided by 
Emmanuel VARRET & Xavier ÉPIARD, EDF. 

 

This document presents a summary of the main messages of this training. All the slides, data and tools 
of this training were sent to the stakeholders. 
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1.2. Agenda of the training 

The training was organized in the following sessions: 

First day 

Time Topic Description 

9.30 Introduction of the training  

9.45 Potential assessment: Reminders (including 

practice) 

Some basics of potential assessment will 

be reminded: What is a system approach? 

How to understand the main financial 

indicators? How to estimate the cost of a 

battery system? 

11.15 Break 

11.30 Congestion Management : Potential 

assessment/Results of the project 

Presentation of Task 2 report: What is the 

potential of batteries in Turkey to solve 

congestion, and comparison with 

redispatch and reinforcement on 3 

situations provided by TEİAŞ. 

12.15  

13.45 Congestion Management : Potential 

assessment/Practice, transmission of tools 

and methods 

Transfer knowledge: The tools and 

methods used in this project will be 

provided to the participants. 

15.15 Break 

15.45 How to size a battery for FCR – Presentation As per TEİAŞ recent request, deepening 

+ practice of how to size a battery. 

16.45 Quiz 

17.00 End of the first day 
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Second day 

Time Topic Description 

9.30 Introduction of the day Complementary discussions about the 

first day. 

9.45 Arbitrage assessment: Results of the project  Presentation of Task 4 report: What is the 

value of batteries for arbitrage  

10.05 Arbitrage: Practice, transmission of tools and 

methods 

Transfer knowledge: The tools and 

methods used in this project will be 

provided to the participants. 

11.00 Break 

11.15 RES smoothing: Results of the project Presentation of Task 4 report: What is the 

value of batteries for RES smoothing? 

How to size a battery to smooth RES? 

12.00 Lunch break 

13.30 Frequency control assessment: Results of 

the project 

Presentation of Task 4 report: What is the 

value of batteries for frequency control in 

Turkey? 

14.30 Frequency control assessment: Practice, 

transmission of tools and methods 

Transfer knowledge: The tools and 

methods used in this project will be 

provided to the participants. 

15.15 Break 

15.30 Recommendations for the optimal 

deployment of battery storage 

Recommendations for technical and 

regulatory evolution. 

16.45 Satisfaction survey 

17.00 End of the second day 

Table 1 Agenda of the training 
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1.3. Main takeaways 

The system value of batteries to deliver different services was assessed in this project. This is the global 
value providing by these installations to all the stakeholders of the power system. Also some financial 
tools were used to correctly take into account the effect of time on the investments (discount rate, net 
present value, annuities...). 

Congestion management is one of the main concerns of a TSO. To deal with this, many methods and 
tools exist since power systems develop (reinforcement, redispatch, capacitors...). Batteries could be a 
relevant technical solutions to deal with congestions, but they have to be compared with existing 
alternatives. The project conclude that batteries are not profitable for this service as the current revenues 
of congestion management would only cover some percents of the annuities. Redispatching is always 
a cheapest solution, and in the case congestions occur frequently, to reinforce the grid is also the best 
solution. 

Some deepening were provided on the breakdown of the energy in a battery providing FCR. The three 
main categories are: 

 Energy for normal operation 

 Energy for the alert state 

 Energy to take into account the ageing of the battery 

Arbitrage is the fact of charging the battery when prices are low and discharging when prices are high. 
The difference in the high and low prices (also called spread) has to be large enough to cover the losses 
due to the round trip efficiency of the battery as well as the different costs of the system (CAPEX and 
OPEX). Even with very low costs of batteries (2030 vision), the spread necessary to make such a project 
profitable is 600 TL/MWh (100 €/MWh), which is quite unlikely to happen as current spreads are around 
30 €/MWh today in Turkey. 

RES smoothing is a generic category of services. Up to now, we’ve considered it is used to smooth the 
generation of solar or wind plants. In this case, the service is a mix of arbitrage and eventually congestion 
management. As demonstrated in the previous studies, this cannot be profitable. However, we could try 
to stack other values from the intraday market or balancing services. In addition, some synergies could 
be provided on the CAPEX side by sizing together the PV plant and the battery. Most of the commercial 
projects in the world providing RES smoothing are today in small islands or very congested grids, which 
is not the situation of Turkey. 

FCR is the most common service provided by batteries at a utility scale today in the world. Turkey will 
make no exception. We demonstrated batteries could provide value for the system to provide this 
service. However, due to the fast decrease in the cost of batteries, a cannibalization effect may dissuade 
investors to install batteries. This is why we proposed a market design in which revenues could be 
guaranteed on a certain share of the lifetime of a battery project. 
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1.4. Satisfaction survey results 

In order to measure the satisfaction of the participants to the training, we asked the attendees to answer 
a satisfaction survey. There were 26 participants to this training depending on the sessions. 13 people 
answered this survey, 9 of them from TEIAŞ.  

 
Figure 2 Global satisfaction of the workshop 

Attendees are globally satisfied. Average the global opinion is 8.5, this EES modeling training was more 

appreciated than the previous workshop and trainings organized in this project. This was the first event 

fully dedicated to batteries and to the specific case of Turkey. 
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Was the presentation 
informative/adequate? 

Were the 
explanations 
given clear? 

Were the 
information 
provided 
corresponding to 
your 
expectations? 

Session #1: General 
concepts 

8.5 8.5 8.4 

Practice #1: General 
concepts 

8.6 8.6 8.5 

Session #2: 
Congestion 
management 

8.3 8.5 8.3 

Practice #2: 
Congestion 
management 

8.2 8.2 8.2 

Session #3: 
Deepening: How to 
size a battery 

8.2 8.2 8.3 

Session #4: Arbitrage 8.4 8.5 8.4 

Practice #4: Arbitrage 8.0 8.2 8.1 

Session #5: RES 
smoothing 

8.1 8.2 8.2 

Session #6: FCR 8.2 8.2 8.1 

Practice #6: FCR 7.9 8.2 8.0 

Session #7: 
Recommendations 
for the optimal 
deployment of 
battery storage in 
Turkey 

8.1 8.3 8.2 

Table 2 Details for each session 

All sessions were equivalently positively appreciated [7.9; 8.6]. 
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