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Outline 

ENTSO-E and its missions: 
Network codes, Ten-Year Plans, R&D coordination 

Current challenges in completing the IEM 

Transmission R&D Roadmap 
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Major responsibilities in the 2009 3rd 
IEM Package (Reg. on cross-border 
trade): 

All TSOs shall cooperate through ENTSO-E 
Draft network codes 
• Adopt Ten-Year Network Dev. Plans and 

adequacy outlooks 
• Adopt common network operation tools and 

research plans 

Since then additional legal mandates: 
2010 ITC Regulation 
2013 Transparency Regulation 
2013 Infrastructure Regulation: CBA for PCIs 
Implementation of 9+ network codes, incl. market 

integration tools 
 

 

ENTSO-E’s role in the 3rd IEM Package and subsequent 
European legislation 

• 41 TSO members from 34 countries 

• 534 million citizens served 

• 950 GW generation 

• 305,000 km of transmission lines 

• 3,300 TWh/year demand 

• 440 TWh/year exchanges 
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Network codes are a key tool for completing the IEM 

From the European Council of heads of state, 22 May 2013: 
- Ask for effective and consistent implementation of 3rd "energy package" 
- Speeding up the adoption and implementation of network codes 

Network 
codes:  

Top-down 
approach 

 Regional 
projects:  

Bottom-up 
approach 

NCs and regional implementation projects are 
complements. 

 
Experience gained via projects is reflected in the codes, 

and the codes facilitate the projects. 
 

Both are essential for the completion of the IEM, 
integration of RES, and enhanced security of supply. 
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Network codes: status as of 26 Sep. 2013: 
One particular challenge: smart grid interface TSOs-DSOs 
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Network Code Status

CACM FCA EB RFG DCC HVDC OS OPS LFCR ER

Formal invitation to develop Network Code Apr-13

Public Consultation Period Begins*

Public Consultation Closed Aug-13

Sep-13

Resubmission to ACER** Sep-13 Sep-13

ACER recommendation published Mar-13 Sep-13

Sep-13 Sep-13

Network Code Status
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Final version submitted to ACER*

ACER opinion published

Comitology Begins

Disclaimer: The purpose of this chart is to provide overall transparency of ENTSO-E's network code development. All forward-looking dates are provisional until confirmed. 

Stakeholders will be informed and invited to all confirmed events by means of official communication

* In accordance with ENTSO-E's Network Code Development Process, an internal re/drafting and approval is done before public consultation and submission of the code to ACER.

** In case ACER does not attach a recommendation to its opinion, ENTSO-E has the opportunity to resubmit the code



Challenges: Less CO2, more electricity, smarter grids 
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Internal 
electricity 

market 

Smart 
grid 

RES 

 
Energy will be more based 
on electricity 
  

More renewables, 
Stronger grid 

CO2-cap 

Pioneering role of Europe 



Huge investment for new infrastructure and replacement 
wave (TYNDP 2012) 

1 October 2013  |  Page 7 

~ 1000 B€ 
 

Existing and aging infrastructure 

104 B€ 
(TYNDP 2012) 



Around 100 bottlenecks in the transmission system by 2020 

RES is 
triggering 

80% of 
assets 
growth 

Joint 
European 

plans – the 
TYNDPs – 
are crucial 
for cost-
effective 

RES 
integration 
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Towards TYNDP 2014: Scenario Outlook and Adequacy Forecast 
Yearly legally mandated views on system adequacy 

Winter loads 

Summer loads 

2050 EU 
Roadmap 

• 80-95%  in 
greenhouse 
gases;  

• 2x share of 
electricity in 
energy; 

• share RES in 
electricity 64-
97% 
TSO-led 
eHighways 
2050 study 

SOAF 2013, Jan 7 p.m. data: 

RES are not only 
driving the majority 
of transmission 
investments, but 
also massively 
affect the markets 
and how generation 
and demand must 
become more and 
more flexible 
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Excursion on ENTSO-E adequacy methodology, simple to 
apply at different time scales, based on stochastic analyses 

Non-usable capacity includes limitations 
due to (among others): 
- Temperature constraints 
- Emission constraints 
- Fuel constraints 
- Unavailability of primary (renewable) 

energy – assessed based on climatic 
data 

 (on-going development) 
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Excursion:  
Regional adequacy analysis in long-term outlooks 

Assessing regional 
adequacy by 2020 
considering optimization 
of power  exchanges 
between Member States 
in SO&AF 2013 
 

Draft illustration 
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Excursion: Regional adequacy analysis in seasonal outlooks 

Group of countries 
requiring simultaneous 
imports is identified in 
the short-term adequacy 
reports.  
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• Sensitivity analysis to be 
further developed in short-
term reports 
 

- Common approach of RES 
availability based on historic 
climate data 

- Temperature sensitivity of 
load (to be developed) 

- Enhanced downward 
adequacy analysis ongoing 
development 

Excursion: Sensitivity analysis in 15-year and 
seasonal outlooks 
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Excursion: Adequacy methodology development 

The continuous and transparent process of enhancement of 
adequacy reporting methodology, among others, includes: 

 
- Further harmonisation of the methodology and data structure in 

short- and long-term adequacy reports, as far as practicable, 
and bearing in mind the necessary differences. 
 

- Usage of market study results, as far as practical, in following 
editions of SO&AF reports  
 

- If needed, explore the extension of the adequacy analysis to 
supplier level (Balance Responsible Party) 
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Excursion: TYNDP 2014 
market study results 2030 
visions (V4 updating under way) 



To address the adequacy and flexibility challenges with fit 
for purpose market design elements 

Ancillary services need to be further developed, 
in order to provide tools to meet system needs  

When complementing the market design with 
additional features (e.g. capacity mechanisms, 

“flexibility markets”), cross-border participation 
must be addressed 

Market design should deliver clear and effective 
investment signals for adequacy and for 

generation localization in the long term. 

Consistency across all market timeframes 
should be ensured 

 

Ancillary  
services 

Cross-border 
participation 

LT investment  
signals 

  

  

  

Timeframes 
consistency   
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17 

Challenges  
 

Solution Prelim. 
assessmt 

Policy 

Enable RES /CO2  policy targets Reveals flexibility, reduces generating output  
Foster a pan-European market By integration of DSM in the target models  

and reducing market power when applicable 
 

Ensure compatibility with national and EU-
wide governance situations 

Implements a general provision of the 
Energy Efficiency Directive 2012/27/UE; one 
key element of recent EU publications 

 

Finan-
cial / 
eco-
nomic 

Create sufficient investment signals (cover 
investment risk and oper. costs )  

Completes short term price signals by 
integrating DSM explicitly in energy market 

 

Create right signals to provide the needed 
capability (e.g. flexibility) 

Reveals the consumption elasticity in the 
short term 

 

Make the future system cost-efficient Potentially improves social welfare. Ensures 
level playing field generation - DSM 

 
 

Tech-
nical 

Foster rollout of network infrastructure Supports the grid by relieving network con-
straints, contributes in the optimization. To 
be integrated in network developmt studies 

 

Foster integration of new technologies “Software” for smart grid technologies  
Manage variability and uncertainty Active component of power system balance  
Ensure adequacy and security of supply If completed by proper integration of DSM in 

capacity mechanisms 
/ 

E.g. demand side management’s potential role (smart grids): 
solves many though not all problems, but not fully ready yet 



R&D is vital to move forward 
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Current TSOs‘ involvement 

14 FP6 and FP7 projects  

€166M mobilised 

Active participation of 22 out 
of 41 TSOs from ENTSO-E 
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http://www.e-umbrella.eu/


Impacts and benefits EU-wide 
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Synergy 

Knowledge sharing 

Win-win collaboration 
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Maximize 
outcomes and 
sharing R&D 
investments 

TSOs DSOs 

Funding 
institutions 

Producers 

Research 
Institutes 

Industrial 
manufactur

ers 

Consumers 

Collaborate work, maximise benefits and avoid duplicate 



Key messages 

Speeding up the adoption and implementation of network 
codes 

Strong and innovative grids enable the energy policy 
goals, and TYNDPs and adequacy data support decisions 

Joint R&D work still needed to solve many aspects of the 
future grids, e.g. on interface transmission-distribution in 
the future market design with empowered customers 
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