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Lower gas prices in Europe

Source: BP

16

Lower coal prices in Europe

Source: BP
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EU-US coal-gas cross correlation

Source: BP
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II. Looking ahead: modelling results

• Resource estimates
• Production
• Imports
• Prices
• Electricity mix

184



19

Variability in resource estimates
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Resource estimates have increased with 
production
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Modelling: Global gas production
Conservative Optimistic

22

Modelling: EU import dependence

Conservative

Optimistic
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Modelling: Structure of EU imports

24

Modelling: Wholesale gas prices

187



25

Modelling: 2040 EU electricity mix

Conservative Optimistic

26

Conclusions

• Shale gas has already had a significant impact on 
the EU energy market.

• For the EU, shale gas has been more about 
liquidity than independence.

• Because the EU consumes so much energy, small 
improvements to the market and energy mix can 
make a huge difference.

• The EU policy debate is (slowly) maturing –
policy initiative in 2013.
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• Arne ERIKSSON
• Energy Security Unit
• European Commission | Joint Research Centre |
• Phone: +31 224 565383 
• Arne.ERIKSSON@ec.europa.eu
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Back-up slide 
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Alun Shale, Sweden

30

COM policy evolution

• July 2012: Commissioner Oettinger suggests adding to the 
climate policy targets a goal of 20% industrialization.

• 2012 Industrial Policy Communication Update (October)

• Target: boosting the weight of industry in Europe from its 
current level of around 16 % of GDP to 20 % by 2020

• “Energy costs are a crucial competitiveness factor.”
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Activities at JRC
• Institute for Energy and Transport 

• Report: Unconventional Gas: Potential Energy Market Impacts 
in the EU

• Ongoing: Best available technology; Wider economic 
implications of domestic shale gas

• Institute for Environment and Sustainability
• Ongoing: Study focused on land use and water demand
• Draft report: Literature review report on environmental and 

social impacts

• Institute for Prospective Technological Studies 
• Review of Best Available Technologies reports (BREFs, Mining 

Waster Directive)

• Institute for Health and Consumer Protection 
• Review of REACH registration dossiers for fracturing fluid 

additives
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DG CLIMA study 

• Examination of potential 
climate impacts of shale 
gas production in the EU.

• Review of existing 
estimates of GHG emissions 
from shale gas production.

• Review of options for 
abating emissions from 
shale gas processes.
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DG CLIMA study (2)
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COM policy initiative WP 2013
• Item 41: 

Environmental climate and energy assessment framework to 
enable safe and secure unconventional hydrocarbon extraction

• Scope: 
“examine options to ensure that opportunities to diversify energy 
supplies and improve competitiveness, including by production of 
unconventional gas, can be taken up. The framework would target 
a level playing field across the EU, clarity and predictability for 
both market operators and citizens including for exploration 
projects, full consideration of greenhouse gas emissions and 
management of climate and environmental risks in line with public 
expectations.”

• Public consultation launched in the coming weeks
• Stakeholder meeting in Q1 2013
• Impact Assessment June 2013
• Policy proposal (late) 2013

36

European Parliament Committee Reports 
• Industry, Research and Energy Committee (ITRE)

• “US spot prices have fallen to a historic low… having an impact 
on the competitiveness of Europe’s economies and industry.”

• “shale gas will help to strengthen the position of customers 
vis-a-vis gas suppliers and should therefore lead to lower 
prices”

• Environment, Public Health and Food Safety Committee 
(ENVI)
• “Calls on the Commission to introduce an EU-wide risk 

management framework for unconventional fossil fuels”
• “ensure that Environmental Impact Assessment Directive 

provisions adequately cover the specificities of shale gas”

• Plenary debate and voting on 20 and 21 November
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Baltic Power System Sustainable Development 
with Smart Grids application on 

Transmission Level

Dr.sc.ing., asoc. prof. Irina Oleinikova
Mg.sc.ing., Artjoms Obushevs

Institute of Physical Energetics
Laboratory of Power System 

Mathematical Modelling
Latvia

INSTITUTE OF PHYSICAL ENERGETICS

15-16 November 2012, VILNIUS

Contents

• The Power System Modeling and Computational Challenge

• Dynamic management of sustainable development

• Approach & Tools

• Modeling and Computational Techniques

INSTITUTE OF PHYSICAL ENERGETICS
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Sustainable and secure planning and management of energy supply;
Renewable Energy Resources;
Power System Reliability;
Distributed Energy Resources;
Smart Grids;
Electricity market.

INSTITUTE OF PHYSICAL ENERGETICS

Power System Modeling and Computational Challenge

Decision support for grid planning;
Asset management support decisions related to network design and planning
taking into account deployed grid and the available technological solutions;
Risk Based Asset Management;
Economics of Asset Management.

Instrument for

Towards Smart Transmission System & Smart Grid Distribution System

Transmission Planning Model and Method Development (IPE task)
Objective - new and improved methods and tools for PS planning with a high share 
of RES and a high level of inter-operability and market integration, this will include:

Model development and integration between areas (market, grid, reliability, long-
term planning, load forecasting, climatic models, DSO-TSO interfaces, etc.);

Modeling of new markets (e.g. regulating power market);
Model for sustainable development
Optimizing of the grid design
Development of decision support framework for investment strategies, policies, 

improved public acceptance, etc.

INSTITUTE OF PHYSICAL ENERGETICS

M. Turcik,  A. Obushevs, I. Oleinikova, G. Junghans. Assessment of Wind Production 
Impacts to a Power System and Market Formation in Baltic // Riga Technical University 
53rd International Scientific Conference dedicated to the 150th anniversary and The 1st 
Congress of World Engineers and Riga Polytechnical Institute / RTU Alumni. Section of 
Power and Electrical Engineering Paper 8 of Subsection of Power Systems. Rīga, RTU, 2012.
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Transmission System Operation (future task)

Objective – will focus on new techniques and methodologies, for
secure and efficient operation of the transmission systems in a
future scenarios with high amount of DER, integrated super-grids
(onshore and offshore HV DC-grids) and high development of
SGT in distribution networks, incl. demand response, local
storage and local arrangements for balancing.

Key areas of focus are WAMS, WACS, Wide-Area Protection
and Defense, control coordination between areas and coordinated
control of meshed DC-grids connected to one or more
synchronous zones.

INSTITUTE OF PHYSICAL ENERGETICS

Objective – of this research is to contribute to the development of 
tools and methods for planning and operation of transmission 
networks which are needed to achieve a high share of RES in the 
supply mix while maintaining an acceptable level of supply 
security in the system as well as considers requirements and 
impacts of market with electricity.

Transmission Technologies (future task)

INSTITUTE OF PHYSICAL ENERGETICS
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Dynamic management of sustainable development

INSTITUTE OF PHYSICAL ENERGETICS

The Complexity of the Structure of the E-market

INSTITUTE OF PHYSICAL ENERGETICS

Power
Producers

Cross-border
capacity auctions

Electricity market

Day-ahead
market

Intra-day
market

Certificates and
allowance markets

Power 
Exchange

Balancing markets

Ancillary Services market

Generating capacity market

Transmission capacity market

Transmission capacity investments

Transmission System Operator

Investors

Fuel market

Fuel 
suppliers

Power 
Consumers

Neighboring Transmission Systems
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Role of the Grid Operators

INSTITUTE OF PHYSICAL ENERGETICS

TSO and DSO have to cooperate with other Stakeholders in a number of 
key activities in the electricity sector, over different timeframes to ensure 
balance of the System.

Level of 
Balance Purpose of Balance Time Period

of Forecast

Strategic
Prospect

Political decisions about Primary 
Energy Sources and Research ≥ 20 Years

Long-term
Balance Decisions of Investors 5-20 Years

Medium-term
Balance

Regulatory  and Relevant State 
Authorities 1- 5 Years

Annual
Balance

Preparation of Power System Operation 
and National Regulatory

1 Year 
Ahead

Short-term
Balance

To Ensure System Services for PS at 
the Transmission System Level

1 Day up to
Month

Operational
Balance

Real Time Operation & Balance of 
Power System

Minutes/
Hours

Time Horizon

Ac
tiv

ity

Today

10

INSTITUTE OF PHYSICAL ENERGETICS

Power System Development Optimization Method

Economical analysis and optimization observing the development
perspective (20-30 years) inclusive initial information uncertainty:

to estimate the technical/economic state of a given system including
identification of the bottle-neck problems;

to determine whether the system is economically effective in order
to construct new PP, reconstruct or upgrade the existing PP, construct
new substations and electric transmission power lines, dismantle or
reconstruct substations and electric transmission lines, etc.
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Estimation period shall correspond to average life-circle period of 
network – approximately within 20 to 30 years;

The decision scenario in uncertain conditions about new construction, 
reconstruction or decommissioning of objects might be taken only for the 
nearest time period - decision-making period (2-7 years).

1 - estimation period, 2 - decision-making (planning) period 3 – adaptation period

INSTITUTE OF PHYSICAL ENERGETICS

Model of Development Process

Principal concepts for sustainable development management of PS

D-action is activity related with new system object, e.g. power plant or transmission 
network construction, objects extension, reconstruction or modernization.

Development process of PS depends on realized d-actions and changing 
state of the System: 

Existing 
state e(t-1)

Development 
state e(t)+ =Realized

development 
actions

INSTITUTE OF PHYSICAL ENERGETICS

Technical data

Forecasted values in step t: 
available generation set,
demand pettern, etc.

xt - development actions set in step t (e.g. 
construction of new lines, reconstruction, 
new generators including RES & DER, new 
demand/load management facility etc.)

System development 
state: formed by previous 

system state and new
D-actions in t

et : = et-1 U xt

Reliability figures

Ecological figures

Annual income 
minus investment 

cost

Electricity 
market figures
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Development plan described as sequence of states:
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Dynamic optimization task is to determine optimal development plan, that has the 
maximal value of objective function:
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1. I. Oleinikova, M. Turcik, A. Obusev. Dynamic Management of Power System Sustainable 
Development with application for Smart Grids // The 5th International Conference on LMPS: 
SGT for Joint Operation Of Power Grids. Irkutsk, Russia 6-12, August. ISBN 978-5-93908-081-1.

2. I. Oleinikova, M. Turcik, A. Obushev. Dynamic Management of Power System Sustainable 
Development with Smart Grids application on Transmission Level // The 3rd IEEE ICSET
Kathmandu, Nepal, 24 - 27 September 2012. ISBN: 978-1-4577-1869-4
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Wide-Area Transmission System Planning in Market Conditions 
Incorporating SGT

6-10th August IRKUTSK, LMPS 2012

OPF for Baltic model without congestions 

OPF for Baltic model without congestions OPF for Baltic model with congestions between LV and LT

INSTITUTE OF PHYSICAL ENERGETICS

A.Obusevs, I.Oleinikova, Z.Krishans. Modeling of Zonal Prices with Application in Long-Term
Development Planning Strategies // CYSENI 2012”, Kaunas, Lithuania, May 24-25, 2012 -
Conference Proceedings ISSN 1822-7554

CONCLUSIONS

6-10th August IRKUTSK, LMPS 2012

• Proposed  concept will be able for optimal long term development 
solution with implementation of SGT, set of feasible development 
alternatives (plans) therefore must be available.

• Implemented methodology for dynamic management of systems 
development helps to handle process of sustainable development of PS 
in long term horizon with technical-economic evaluation of projects 
and finding optimal solution.

• To achieve better performance analyses these can include wireless 
communication devices, FACTS devices, energy storage technology.

• Next research steps will be focused on improvement and OPF 
application in market conditions, right allocation and placement of 
FACTS devices as well as studies of DSM impacts through 
introduction and deployment of Smart Grids.

INSTITUTE OF PHYSICAL ENERGETICS
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Thank you for your attention!

INSTITUTE OF PHYSICAL 
ENERGETICS

Aizkraukles 21,
LV-1006, Riga, Latvia
Tel.: +371 67 558 616

E-mail: irina@edi.lv 
http://www.innovation.lv/fei

INSTITUTE OF PHYSICAL ENERGETICS
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Security of Supply on National 
Level in a European Electricity 
Market

Göran Morén

Director of Legal Department

The Power Transmission 

Network in Sweden

The Swedish grid comprises 400 and 

220  kV lines and interconnectors (AC 

and DC links)

Extent 2012   Overhead line Cable

400 kV AC       10 800 km          8 km

220 kV AC          4 020 km        29 km

HVDC                      100 km       660 km
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Security of Supply
• 36 447 MW installed generation capacity (hydro, 

nuclear, other heating and wind power)

• 26 000 MW expected peak consumption for a  
normal winter

• 27 500 MW expected peak consumption for a ten 
year winter

• 27 859 MW expected available production 
capacity

• 9 785 MW expected import capacity (max NTC) 

Power reserve
• Market based power reserve  1 750 MW

• Procured by the Swedish TSO

• The power reserve consists of electricity 
generation (1 255 MW) and consumption 
reductions (464 MW)

• The power reserve will be gradually phased out by 
March 2020 and transferred to a market based 
solution
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Certification of TSO
• Svenska kraftnät is a state owned public authority

• Svenska kraftnät Gasturbiner AB is wholly owned 
by Svenska Kraftnät. Its mission is to operate and 
maintain gas turbine plants for dealing with 
disturbances in the power system. The company 
owns 11 gas turbine plants with a total capacity of 
700 MW

• Ei considers this to be eligible with the unbundling 
requirements in the electricity directive and 
certified Svenska kraftnät as a TSO in July 2012

Joint Nordic balance regulation
• The balance regulation is handled jointly by the 

Nordic operators with system responsibility

• A common market for balance power where the 
most effective resources in all of the Nordic 
countries are used for upward and downward 
regulation
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Regulation
• Network operators are responsible for operating 

and maintaining and extending their network and 
their connection to other networks

• The network operator is also responsible for 
satisfying reasonable requirements for the 
transmission of electrical power in the long term

• If the TSO participates in European cooperation 
aimed at developing and maintaining a functional 
European Electricity market, the operations shall 
be considered part of the network operation

Revenue frame
• Shall cover reasonable costs in order to conduct 

network operation and provide a reasonable rate 
of return on the capital required (capital base)

• The capital base is calculated on the assets that 
are used for the network operations and 
investments and depreciations during the 
supervisory period
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Security of supply for customers
• The network operator shall ensure that outages in 

the distribution never exceeds twenty-four hours

• Consumers are entitled to compensation for power 
outage if the outage exceeds twelve hours 

• The compensation shall be paid with 12,5 % of the 
estimated annual network cost 

• If the outage exceeds twenty-four hours another 
12,5 % shall be paid

• Further compensation with 25 % shall be paid for 
each coming twenty-four hour period (max 300 %)
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Autorità per l'energia elettrica e il gas

Challenges and innovation in 
regulation of smart power systems

The experience of Italy

Luca Lo Schiavo
AEEG – Italian Regulatory Authority for Electricity and Gas

Conference on Energy Security 
Outlook & Perspectives in the Baltic Sea region

Vilnius, November 16th, 2012

Autorità per l'energia elettrica e il gas 2

EU ENERGY POLICY “20-20-20”
National renewable energy targets

Share of renewables in final energy consumption in 2005

> Share in 2020
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Autorità per l'energia elettrica e il gas 3

Italian Power System:
55 GW (peak), 35 million users, 335 TWh/y

GW installed 2008 2009 2010 2011 2012
(expected)

Photovoltaic 
(almost all connected 
at MV-LV level)

0.4 1.1 3.5 12.5

16.8

Wind
(mainly in Southern Regions, 
mostly connected at HV level)

3.5 4.9 5.8 6.9

n.a.

RENEWABLES HIGH PENETRATION
THE CHALLENGE FOR THE POWER SYSTEM

Autorità per l'energia elettrica e il gas 4

THE EFFECT ON THE LOAD CURVE
OF RENEWABLES HIGH PENETRATION

550 MW 
PV power installed 

in this region in 1 year
(source GSE)

Central Italy Region MARCHE
HV/MV TRANSFORMED POWER [MW] 

(source TERNA)
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REVERSE FLOW TIME
% of year-time with reverse power-flow 

This indicator has been used to identify critical situation (risk 
of undesired inslanding in case of trip); it can be applied to 
both network and circuit level.

Autorità per l'energia elettrica e il gas 6

KEY FEATURES OF SMART GRIDS
DEMONSTRATION PROJECTS

• Real grid: A real case in existing distribution networks: 
real grid, real customers and real generators 
– Focus on DG integration in MV networks [1-35 kV]: 

75% of DG power

• Active grid: the selected MV network has to be 
characterized by a reverse power flow
– At least 1% of yearly time with reverse power-flow 

from MV level to HV  

• Automated & controlled grid: the selected MV network has 
to be controlled (voltage limits / anti-islanding)
– Real time control system at MV level

• Open grid: non-proprietary communication protocols only
– minimize customer costs at the network interface
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Autorità per l'energia elettrica e il gas 7

THE P-smart CONCEPT: HOSTING 
CAPACITY AT NETWORK LEVEL 

MV

HV

MV
MVLV

LV

REVERSE 
POWER-FLOW 

TIME: 1% of year Vcontrol

Psmart is the increase in DG-production (PDG) that can 
be connected to the grid in safe conditions (voltage, 
currents, frequency) thanks to smart investments on 
the grid without reinforcing the electrical infrastructure

Passive network: 
NO flow from MV to HV

Smart network – latency 10-20 s 
remote voltage regulation 

Smart network – latency 200 ms 
remote intertrip (no islanding)*

Smart network – latency 200 ms: 
+ storage 

Min. Load

PDG

PDG= 0

P s
m

ar
t

* Very critical in Italy 
due to fast reclosure 
(400ms)

Autorità per l'energia elettrica e il gas 8

KPI-APPROACH

Synthetic indicator used to assess the expected 
performance of the selected projects

C

AjP
IP

m

ij
smart ∑

=

⋅
=

8760
EIEIP prepost

smart
−

=

IP: priority index

Aj: project benefits [point score]

C: project costs [€]

P-smart: increase in DG-produced 
electricity / hour [MW]

EI-post: DG-produced electricity 
that can be injected in the 
network after the project in 
safe conditions [GWh]

EI-pre: DG-produced electricity 
that can be injected in the 
network before the project 
without reverse flow [GWh]

Quantitative 
cost and main 
benefit
indicator

Further benefits 
qualitative scoring
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Autorità per l'energia elettrica e il gas 9

SMART GRIDS DEMONSTR. PROJECTS
(PROVISIONAL) CONCLUSIONS

• Demonstration projects: no only lab, real service

• Focus on critical situation: MV, high DG penetration 
(flow MV to HV for >1% of time)

• Requirement: open communication protocols

• Selection process, KPI approach, evaluators

• Benefits – concept of Psmart

• Process still ongoing; expected
–Replicability on large scale
–Regulatory learning (next regulat.period 2012-15)

Autorità per l'energia elettrica e il gas 10

INPUT-BASED INCENTIVES
remuneration of new strategic investments

• Electricity networks:
– extra remuneration guaranteed up to 8-12 years

for new strategic investments aimed at:
– reducing congestion in transmission networks
– facilitating network modernization (not quality)
– Promoting innovation (smart grid demo projects)

– Remuneration for new selected investment is currently 
between 9% -10% in real terms before taxes
(regulatory period 2008-2011)

Electricity WACC Max 
Incentive

Distribution 7 % +2%
Transmission 6,9 % +3%
Metering 7,2 %
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BENEFIT SCORE (Aj)

b1 N. generation plants/storage 6
b2 Increase of electricity production injected into the grid 12
b3 Increase of ratio "electricity production / electricity consumption" 8
b4 N. primary substations involved in the project 4

Max A1 30
b5 Participation of disperse generation to voltage regulation 6
b6 Presence of control system (SCADA) 6
b7 Bidirectional comunication and demand response 6
b8 Presence of storage systems and active power modulation 12
b9 Partecipation of DSO to ancillary service market 10

Max A2 40
b10 Project schedule 4

b11 Quality improvements 6

Max A3 10
b12 % of costs on not regulated subjects (DG and storage) 2
b13 Standard protocols 8

b14
Consistency between investment costs and objectives / expected 
benefits of the project 10

Max A1 20
Max  Project 100
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Autorità per l'energia elettrica e il gas 12

SELECTED SMART GRID PROJECTS
 

INNOVATIVE FUNCTIONALITY P1 P2 P3 P4 P5 P6 P7 P8 

Bidirectional communication         

Participation of generation plants 
        

SCADA in PS and on field 
measurements          

Automation of the MV grid 
        

Participation of DSO to ancillary 
service market         

Presence of Storage systems 
        

Infrastructure for electrical mobility 
(test with DSO vehicles) 

        

Demand awareness (visual display) 
        

Technical solutions of selected projects. 
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Autorità per l'energia elettrica e il gas 13

SELECTED SMART GRID PROJECTS
 
Position 

rank 
Distribution Company 

Primary Substation (PS) 
Psmart  
[MW] 

Project Benefit 
(Aj) 

Cost  
[k€] 

Priority Index

1 P1. A2A  
PS Lambrate 

53.171 65 733 4715 

2 P2. ASM Terni 
PS Terni 

16.176 68 800 1375 

3 P3. A2A  
PS Gavardo 

7701 65 755 663 

4 P4. ACEA D. 
PS  Roma Malagrotta 

44.934 73 4.970 660 

5 P5. ASSM Tolentino 
PS Tolentino 

6211 66 689 595 

6 P6. ENEL D.  
PS Carpinone (IS) 

36.996 96 6.242 569 

7 P7. DEVAL  
PS Villeneuve 

12.951 68 1.616 545 

8 P8. A.S.SE.M.  
PS S. Severino 

3.661 64 642 365 

Selected smart grid projects. 

Autorità per l'energia elettrica e il gas 14Autorità per l'energia elettrica e il gas 14Autorità per l'energia elettrica e il gas 14

MEASURING FOR REGULATING

Indicator Type of 
network

Usability for 
project 
assessment

Usability for 
output-based 
regulation

Reverse 
Power-Flow Time

Distribution
(at either 
network or 
circuit level)

Identifying critical 
situations due to 
high RES-
penetration

Filter 
(together with 
DG capacity)

P-smart Distribution
(at either 
network or 
circuit level)

Measure of main 
smart grid benefit

Possibly an 
output indicator 
(for incentive)

Energy not 
withdrawn from 
renewables due 
to congestion

Distribution or 
Transmission

No (ex-post 
indicator)

Possibly a 
disbenefit 
indicator (for 
penalty)

First regulatory thoughts for SG deployment in IT: DCO 34/11 
Further indicators are discussed in the just published CEER Smart Grid Status Review paper

214



Autorità per l'energia elettrica e il gas 15

ERGEG SMART GRIDS POSITION PAPER 
final recommendations (2010)

• Ensure stable regulatory 
framework and long-term 
return on Investments

• Decouple profits and volume 
for grid operators

• Introduce output regulation: 
value for money of users

• Improve consumer awareness 
for energy use and market 
opportunities

• Incentivise innovative solutions 
(demonstration)

• Perform societal cost-benefit 
assessment

• Disseminate the results and 
lessons learned from the 
demonstration projects

• Adopt open protocols and 
standards for interoperability

• Distinguish grid- vs market-
related activities

• Learn from best regulatory 
practices

Autorità per l'energia elettrica e il gas 16

ELECTRIC VEHICLES RECHARGE

Private charging points – Already settled
• Delivery points and dedicated meters at home
• Transport tariff: LV other uses

Public recharging points – Start pilots
• Transport tariff: new monomial tariff
• Pilot projects with several business models
• Demonstration projects can be driven either by DNOs or 

service providers
• Not yet regulated: MV-connected fast charging

In both cases – Integrate EVs in retail competition
• Energy price: market

Dialogue with legislative power
• Suggestions for consideration of the Parliament
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Autorità per l'energia elettrica e il gas 17

Business 
Models Distribution Recharging Supply

“DSO” 
distribution 
system operator

“LSP” Licensed 
Service Provider”

“CSP” 
Competitive 
Service Providers”

BUSINESS MODELS FOR EV PUBLIC 
RECHARGE INFRASTRUCTURE

• Multivendor approach mandatory for DSO business model
• Both Multivendor or Monovendor approach allowed for 

service provider models (see ARG/elt 96/11 Annex A)

Distribution company
with accounting separation VenditoriVenditori

Retail 
suppliers

Distribution 
company

Serv.provider 
(local license) VenditoriVenditori

Retail 
suppliers

Distribution 
company

Integrated retail-recharge providers 
(in competition like fuel car stations)
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THE RELEVANCE OF MARKET RESEARCH ON 
THE NEW “MOBILE ELECTRICITY CONSUMER 

”

Ernst &Young, Gauging interest for plug-in hybrid and electric vehicles in select  markets. Compared results (2010)
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INCENTIVES FOR DEMONSTRATION PROJECTS 
FOR EV RECHARGING INFRASTRUCTURE

Smart grids pilot 
projects

• only for DSOs

• investment included in 
distribution RAB

• extra-WACC: +2% (12 years)

• evaluation and selection process 
(with help of Academics)

• quantitative and qualitative 
criteria – 8 project selected

• monitoring of results

• AEEG decision 39/10

EV recharging infrastructure 
pilot projects

• not only for DSOs: also SPs

• investment not included in 
distribution RAB

• remuneration: 728 euro/point/year 
(minus applicant’s discount)

• evaluation and selection process

• mainly qualitative criteria – 5 project 
selected (1 or 2 per business model)

• monitoring of results

• AEEG decision 96/11 

Autorità per l'energia elettrica e il gas 20

SMART GRID or SMART POWER SYSTEM 
a very wide paradigma

SMART 
POWER 

SYSTEMS

DISTR. NETWORK
AUTOMATION

DISTRIBUTED
GENERATION

VOLTAGE
REGULATION

MICRO
GENERATION

active grid

ELECTRIC
VEHICLES

RECHARGING
INFRASTRUCTURE E-mobility

AEEG 
DECISION

292/06

AEEG DECISION
242/10

AEEG DECISION
39/10

AEEG 
DECISION

5/10

ELECTRONIC
METERS

smart metering
SUPPLIER
DISPLAYS

ENERGY
EFFICIENCY

SMART
APPLIANCES

DR & EE

DEMAND
AGGREGATION

DEMAND
RESPONSE

LARGE SCALE
INTERMITT.GEN.

wind 
integr.

AEEG DECISION
103/03

STORAGE
SYSTEMS

storage
V-2-G

SERVICES

AEEG DECISION
288/12

217



Autorità per l'energia elettrica e il gas 2121

Thank you for your attention
lloschiavo@autorita.energia.it

www.autorita.energia.it

www.energy-regulators.eu

Please visit:

Suggested reading

CHANGING THE REGULATION FOR REGULATING THE CHANGE
Innovation-driven regulatory developments in Italy

ICER Distinguished regulatory scholar Award 2012
http://www.iern.net/portal/page/portal/IERN_HOME/ICER_HOME/ABOUT_ICER/Distinguished_Scholar_Award_2012
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Baltic electricity market development

Robertas Staniulis
Conference on energy security, Vilnius

November 15-16, 2012

From 18th June, 2012 Lithuania
– in the Nord Pool Spot map

2
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Prices remained stable with NPS Lithuania opening 

►After NPS area opening in Lithuania no big 
changes in price level

►Peculiarity of Lithuanian 
market – prices remain stable 
through the year due to isolated 
market, support schemes and 
contracted import

► In Nordics prices are fluctuating 
due to seasonal impact 

3
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Major achievements with NPS opening in Lithuania

►NPS opening in Lithuania is a big step in creating Nordic-Baltic electricity market as
planned in BEMIP

►NPS in the Baltics means increased market transparency and trust

►Further development with intraday market opening and common Baltic financial market is
foreseen

4

►Litgrid and Elering became the
shareholders of Nord Pool Spot AS on
1st August, 2012
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Changes in Baltics from 18th June, 2012 

►EE-RU: Estonia-Russia import area stays
the same

►ELE: represents new Estonian Latvian
import-export area

►LT–LV: Separate trading portfolio for each
market participant trading from (to) Latvia
or (and) Estonia. Trade results are netted.

►LT–KAL (RU): One trading portfolio for one
participant trading

►LT–BY: Separate bidding areas for import
export with portfolios per each market
participant.

Estonia (EE)

Estonia Russia 
Import area (ERI)

Estonia Latvian Exchange 
area 
(ELE)

5

Estonian‐Latvian cross‐border as a limiting factor

►EE-LV cross-border capacity is the limiting factor in Baltic
region

►EE-LV cross-border capacity is severely limited during the
summer time

►Typical Baltic market situation:
►Lowest price in EE
►Higher price in ELE because of limiting EE-ELE capacity
►The highest price in LT as it receives only a part of

electricity from EE

2012-08-23
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Estonian Latvijan crossborder ATC from 18th June

NTC Elering ATC 6

221



Lithuanian and ELE price differences

►Prices in ELE and LT should be the same because of “unlimited” transmission capacities
►However, prices differ almost all the time, some days – dramatically
►As there is no direct linkage between ELE and LT areas market players’ trading strategy

decides the price, but not the markets itself
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High dependency on 3rd countries

►Electricity import to Lithuania is much more significant compared to EU countries
►Clear and transparent rules are needed for trade with 3rd countries
►New Baltic capacity allocation rules for trade from 3rd countries will be developed
►Principle of trade with 3rd countries should be two-way, not one-way

8
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20th August – average price in LT 123 EUR/MWh 

Hourly price fluctuated from 60 to 200 EUR/MWh

►Limited electricity supply from Estonian bidding area:
• Severely limited EE-LV capacities (270 MW) because of

line outage in Russia

►Less delivery from RU (deficit in Lithuanian market
~100 MW/h)

• Due to limited interconnection capacities
• The demand grows – market participants are trying to

buy electricity in the power exchange

►Limited local generation
• Limited availability of Kruonis HPSP
• Lithuanian PP blocks not working

► Increased demand in Latvia
• Riga TE2 planned outage – 175 MW

9

20th August – lessons to learn

10

►August 20 not a disaster, but in a short run it indicate the need
for:

►Better coordination among Baltic TSOs
►Better information for market participants via UMMs
► Increased liquidity in the Baltic market

► In the long-term shows a need for:
►Further market integration
►Competitive local generation
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Further integration steps

Short-term steps 2013:

►NPS Latvia establishment

►Creation of intraday-market

Long-term steps 2014-2016:

►Creation of financial market

► Infrastructure development

2014-2016

Baltic States – part of integrated 
European electricity market

11

Thank you!

12
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Safety Requirements for New Nuclear 
Power Plant in Lithuania

Michail Demčenko, Evaldas Kimtys, Sigitas Šlepavičius

State Nuclear Power Safety Inspectorate (VATESI)

Conference on Energy Security, Vilnius, 15-16 November 2012

Content

Nuclear facilities in Lithuania

Nuclear safety regulatory body

Nuclear safety legislation system

National nuclear safety requirements for
design of new NPP

Conclusions
2
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Introduction

Nuclear Facilities in Lithuania Existing Nuclear Facilities:

1. Ignalina Nuclear Power Plant

2 RBMK‐1500 units (put into operation in 1983 
and 1987 respectively, final shutdown in 2004 and 
2009 in compliance with the protocol of Lithuania‘s
accession to EU)

2. Spent Nuclear Fuel Storage Facility (~1/4 of INPP 
inventory)

3. Liquid radioactive waste management facilities

4. Cemented and Solid radioactive waste storage 
facilities

5. Maišiagala radioactive waste storage facility
(RADON‐type)

Nuclear Facilities (planned or under construction):

6. New Spent Nuclear Fuel Storage Facility (project B1; 
~3/4 of INPP inventory)

7. New solid radioactive waste treatment and storage 
facilities (project B3/4)

8. Storage facility and a repository for very low activity 
radioactive waste

9. Repository for low and intermediate activity 
radioactive waste

10. Visaginas Nuclear Power Plant

Nuclear facilities at Ignalina 
NPP site (existing, planned
or under construction)

Maišiagala radioactive 
waste storage facility

Nuclear safety regulatory body

State Nuclear Power Safety Inspectorate (VATESI)
main functions:

development and regular improvement of the nuclear
safety regulatory system

review and assessment of safety of nuclear facilities

issuance of licenses and permits

oversight of the compliance with legal acts by conducting
inspections

initiation of enforcement actions when necessary

4
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Nuclear safety legislation system

Basis for national nuclear safety legislation:

International and EU legislation (Convention on Nuclear
Safety, Nuclear Safety Directive)

IAEA safety standards – represent an international
consensus on what must constitute a high level of
protection and safety

Western European Nuclear Safety Regulators
Association (WENRA) safety reference levels and
objectives

Practice of foreign countries (US NRC and others)

European Utility Requirements (EUR) 5

Legal framework on Nuclear Safety

6

Law on Nuclear Energy

Law on Radiation 
Protection

Law on Nuclear Power 
Plant

Law on 
Decommissioning Fund

Law on 
decommissioning of 

NPP

Top Law

Branch 
Laws

Special 
Laws

Law on 
Decommissioning of 

NPP

Law on Nuclear Safety Law on Radioactive 
Waste Management
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Law on Nuclear Energy (1)

Law on Nuclear Energy defines:
Provisions on safe use of nuclear energy for peaceful purposes

Rights, responsibilities and mutual relations of subjects acting in
the field of nuclear energy

Basis for the state nuclear energy regulation, competence of
related institutions

Functions, administrative issues, rights and responsibilities of
nuclear safety regulatory authority

Principal conditions for design, construction, operation and
decommissioning of nuclear facilities

Principal requirements for physical protection of nuclear facilities,
nuclear materials and nuclear fuel cycle materials 7

Law on Nuclear Energy (2)

Requirements for prevention of the nuclear and
radiological accidents and liquidation of their
consequences, as well as for emergency preparedness
and informing about such accidents

Civil liability in the field of nuclear energy

Economical and financial conditions for operation of the
nuclear facilities

Employment specifics in the field of nuclear energy

8
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Law on Nuclear Safety (1)

The Law on Nuclear Safety further defines principal
nuclear safety requirements and clarifies procedures for
obtaining licenses and permits, establishing:

Areas of regulation relevant to nuclear safety, physical
protection, fire protection, emergency preparedness,
transportation and use of nuclear material, management of
radioactive waste, radiation safety, management systems of
nuclear facilities and activities

System of nuclear safety normative documents

Legal and administrative issues linked to activities of VATESI

9

Law on Nuclear Safety (2)

Competence of other state institutions

Principal requirements for persons acting in the field of nuclear energy and use
of nuclear or nuclear fuel cycle material, including nuclear material accounting
and control issues

Licenses and permits in the field of nuclear energy and administrative order of
issuance, suspending and cancellation of them; surveilance of holders

Safety assessment procedure and the main technical nuclear safety issues

Aspects of prevention of nuclear and radiological accidents and nuclear
incidents, and emergency preparedness

Provisions on public information

Provisions on scientific‐technical support

Enforcement actions

10
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Nuclear safety requirements defined by Law on Nuclear Safety

10 fundamental safety principles, formulated in line with
IAEA document SF‐1

The main requirements for license/permission holder or
applicant

Safety analysis in all stages of lifetime of nuclear facilities

Self assessment and assessment of experience

11

based on the IAEA Safety
Standards Series structure

consists of the basic reguirements
and rules as well as of special
requirements and rules

Basic requirements and rules
cover generic safety issues

special requirements and rules
details generic ones for specific
types of facilities and activities

12

Structure of VATESI regulatory documents
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Main attitudes concerning new  nuclear power 
plant technology

Practical elimination of large early release scenarios
Resistance against large commercial aircraft crash
Limited impact to population and environment in case of
severe accidents
Implementation of engineering safety features devoted
to severe accident management

All lessons should be learned from the Fukushima
Daiichi accident!

Nuclear safety requirements “Design of Nuclear Power Plant”

draft Nuclear safety requirements “Design of
Nuclear Power Plant”

Based mainly on IAEA requirements document “Safety of Nuclear
Power Plants: Design”, SSR 2/1 (issued in 2012, supersedes IAEA
requirements NS-R-1, issued in 2000)
Includes provisions from WENRA (Western European Western
European Nuclear Regulators Association) documents:

• WENRA reactor safety reference levels (minimal safety
requirements derived from IAEA safety standards and European
practices)

• WENRA safety objectives for new power reactors
Includes provisions of European “stress tests” specification,
prepared reacting to Fukushima Daiichi accident

14
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Nuclear safety requirements “Design of Nuclear Power Plant” (cont.)

Definitions
Introduces many technical terms to be used in this and lower level
regulations

Safety objectives and goals
qualitative safety objectives and principal quantitative risk goals are
formulated
The probability of events leading to significant radiological
consequences must be extremely low
The events leading to significant releases must be “practically
eliminated” by design features

Application of “defense in depth” concept updated
according to WENRA position:

The third level is dedicated to both single and multiple failure events15

Nuclear safety requirements “Design of Nuclear Power Plant” (cont.)

Principal requirements:
Analysis and application of experience

Application of conservative approach

• Best estimate approach may be used only analysing very rare
events

Application of proven engineering practices

Correspondence between the design and safety assessment

Assurance of safety functions

Reduction of radioactive waste, generated during operation

Consideration of interfaces of nuclear safety with security and
safeguards

Principal possibility of facility decommissioning
16
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Nuclear safety requirements “Design of Nuclear Power Plant” (cont.)

Design requirements
Analysis of all reasonably possible, including even most unlikely,
internal and external events that may jeopardize safety of
nuclear power plant:

• Internal events and hazards, any failure of nuclear power plant equipment,
human errors, malevolent acts

• Typical internal hazards are internal fires, flooding, missiles (darting scraps)

• External events are earthquakes, metrological events, industry incidents,
etc.

List of initiating events must be set in accordance with the
analysis of possible events. It must be demonstrated that nuclear
power plant can withstand such events without exceeding limits
set by regulations

17

Nuclear safety requirements “Design of Nuclear Power Plant” (cont.)

Events leading to reactor core melt must be considered
and adequate engineering features and management 
measures must be foreseen

Extreme events, related to meteorological, geological and 
other natural events, loss of external power supply, heat 
removal from reactor core and (or) spent fuel pools and their 
combinations must be taken into account

• This provision is in accordance with “stress test” specification

18
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Nuclear safety requirements “Design of Nuclear Power Plant” (cont.)

Includes provisions for aircraft impact
• Nuclear power plant must withstand crash of large 

commercial aircraft taking into account all possible 
relevant effects (strike, vibrations, fires, intake of petrol 
into building):

Fundamental safety functions (shutdown of reactor, 
cooling of reactor and spent nuclear fuel pools, limiting 
of radiological consequences) must be fulfilled

The resistance against aircraft crash must be 
demonstrated using deterministic approach (such event 
must be postulated)

19

Nuclear safety requirements “Design of Nuclear Power Plant” (cont.)

Safety classification of structures, systems and components must be
applied regarding importance to nuclear safety

Sufficient level of quality, reliability and availability of equipment
must be assured throughout the lifetime of NPP. The issues to be
taken into account:

• Fail‐safe design

• Single failure criteria

• Common cause failure analysis

• Separation, independence, redundancy, diversity

Operational limits and conditions must be set

20
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Nuclear safety requirements “Design of Nuclear Power Plant” (cont.)

Miscellaneous design aspects must be taken into consideration:
Possibility to construct safety related structures in accordance with safety
analysis report

Safety consideration of systems common for several units of nuclear power
plant in case of multiunit plant

Main requirements for systems which may contain radioactive material

Main requirements for systems used for heat production (co‐generation)

Issues linked to accounting and control of nuclear material

Issues linked to physical protection

Issues linked to emergency preparedness planning

Main requirements for deterministic and probabilistic safety
analysis

21

Nuclear safety requirements “Design of Nuclear Power Plant” (cont.)

Principal requirements for design of the main systems of nuclear
power plant:

Reactor core and related to reactor core systems

Reactor coolant systems

Containment systems

Instrumentation and control systems

Systems of electric energy supply

Supporting and auxiliary systems

Energy conversion systems

Radioactive waste management systems

Nuclear fuel management systems

Main provisions of radiation safety
22
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Conclusion
Uncertainty in energy policy measures

economy vs politics
political clout of energy companies/importers

market vs state intervention
market promotes effectiveness

Limited options for energy policy
alternatives are expensive
political pressure against open market

Thank You!
Andres Mäe

Estonian Foreign Policy Institute
Vilnius, 16.11.2012
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