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Equipment ALFRED SMR



Romanian Nuclear Power

• R&D – support for CANDU technology (operation, RWM, 
nuclear equipment, new fuels)

• R&D- new technologies: ALFRED (LFR) + efforts for new 
material development

• R&D – knowledge management – capture, storage and 
transfer to new generations

• Education  and Training activities



What is ALFRED?

Advanced Lead Fast Reactor European 
Demonstrator

Demonstration of a safer and more sustainable secure energy

ALFRED is a demonstrator, and not a 

prototype, dedicated to the development
of the LFR technology.

ALFRED is a 300 MWth reactor

addressing the concerns on

safety, economics and sustainability of nuclear 
energy.

ALFRED is a Research Reactor, as part 

of a pan-European Distributed 
Research Infrastructure.



ALFRED = investment of 1 billion 
Euro + 0.3-0.5 for preparatory phase



ALFRED is supported at international level

https://www.gen-4.org/gif/jcms/c_9260/Public

▪ Safety and Reliability

▪ Sustainability

▪ Economics

▪ Proliferation resistance

CooA with ROSATOM

Preparing Today for Tomorrow’s energy needs

National ProgrammesFrom FPs to H2020

▪ Major investments in EU

▪ Ongoing projects under FP7

▪ Proposals for H2020

http://ec.europa.eu/programmes/horizon2020/en

http://www.snetp.eu/esnii/

ESNII Task Force



The FALCON Consortium

• 18 months

• Unincorporated consortium

• In-kind contributions

• Optimize the cooperation

•Areas: strategic, management,

governance, financial and

technical

• Detailed agreement 

• Manage the R&D needs

• Engineering design

• Licensing, and 

• Commit the construction

2PHASE

Sharing a common vision for achieving the objectives

Signature Ceremony, Dec. 18 20131PHASE



ALFRED DEMONSTRATION will START in 2035

Improving the Technology Readiness Level (TRL)

TRL-4 TRL-5/6 TRL-7



ALFRED Project– Social Impact

Benefits for Romanian society:
⮚ implementation of a high technology and consolidation of the position of the 

country in the nuclear sector, including also aspects derived from intellectual 
property and quality of the research and development

⮚ possibility to  increase the sustainability of the use of natural resources

⮚ improvement of the experimental and testing infrastructure leading to a deep 
involvement of the country in Generation IV development

⮚ stimulation of the national research by active involvement of the R&D 

organizations and industry in programmes of international interest

⮚ contribute to the reduction of loss of high qualified human resources and 

young talents (ALFRED as an infrastructure with high interest RDI themes, 
international environment)

⮚ stimulation of RDI sector, generation of new projects and international co-
operations

⮚ creation of new jobs, stimulation of local and regional development, 
strengthening of RDI poles in South-Muntenia region 



System support energy storage































Big data evaluation of climate change risk events 
circular economy and smart cities



The change of the climate is characterized by the increase in

temperature and a larger standard deviation of the temperature

distribution. Having the data of temperature for each of the 40 regions

of Romania on a monthly basis in time, starting 1961, a two fold

analysis was done: first, with the purpose to check the evolution of the

average temperature and of the associated distributions standard

deviation and second, to assess the risks stemming from the combined

effects of temperature and precipitation in each region that result in

flood and drought and snow and freeze risks.

Big data analysis of climate parameters and 
risk maps – Romania example
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Big data analysis of climate parameters and 
risk maps – Romania example

-15

-10

-5

0

5

10

15

20

25

1

4
4

8
7

1
3
0

1
7
3

2
1
6

2
5
9

3
0
2

3
4
5

3
8
8

4
3
1

4
7
4

5
1
7

5
6
0

6
0
3

Arges county temperatures
Jan.1961-Dec.2013 [0C]

0

200

400

600

800

1
4
7
9
3

1
3
9

1
8
5

2
3
1

2
7
7

3
2
3

3
6
9

4
1
5

4
6
1

5
0
7

5
5
3

5
9
9

Arges county 
precipitations

Jan.1961-Dec.2013 
[l/m2]



Risk 
maps

Big data analysis of climate parameters and risk maps – Romania example



County
Premium Risk 

/cap US$
County

Premium Risk 

/cap US$

Bucuresti 0 Harghita 19.68

Alba 17.05 Hunedoara 8.44

Arad 11.81 Ialomita 43.59

Arges 8.28 Iasi 12.27

Bacau 8.33 Ilfov 6.68

Bihor 8.43 Maramures 8.31

Bistrita Nasaud 27.29 Mehedinti 32.56

Botosani 20.53 Mures 11.32

Braila 35.06 Neamt 11.59

Brasov 12.96 Olt 21.09

Buzau 16.20 Prahova 11.77

Calarasi 40.17 Salaj 51.13

Caras Severin 8.74 Satu Mare 31.13

Cluj 8.77 Sibiu 17.69

Constanta 13.86 Suceava 5.13

Covasna 59.81 Teleorman 23.70

Dambovita 22.91 Timis 6.71

Dolj 9.90 Tulcea 36.61

Galati 20.83 Valcea 15.41

Giurgiu 46.07 Vaslui 22.73

Gorj 16.76 Vrancea 25.50

distribution of risk pemium per capitaTotal CC events risk map [thousands US$]

Insurance policy against climate change



Natural gas risk in Italy
[probable deaths / million 

inhabitants]

Romania gas grid CC and 

mechanical risk [probable 

deaths/1000 cap]

Impact on gas grids – distributed risk



Measuring circular economy – complex 
indicators



Measuring circular economy – complex 
indicators



Measuring circular economy – complex 
indicators



Distributed energy solutions to use in an 
integrated way in a small city 

Making energy smart 
cities – small city



Big city measures

Make energy strategy directorate at the level of the municipality or even the 
region 

Identify the resources of energy and assess their use
Make evaluation of emissions and other risks
Determine available technologies (efficient, clean, secure, etc.)
Create unitary technology zones for heating
Increase buildings thermal insulation
Determine if and where to use distributed energy solutions
Monitor the electric grid (possibly with drones) for operational  integrity
Monitor thermal grid for heat loss
Develop and implement technologies for passivation of buildings
Implement electric vehicles’ transport
Build battery charging network and distributed or grid charging devices
Consider building power plants to cover needed electrical energy for 
transportation.
Develop dedicated courses for the energy specialists
Devise innovative financial schemes and fiscal policy for the energy domain..

Making energy smart cities – big city



Conclusions

• Circular economy is the main vehicle to diminish environmental 
temperature increase.

• The exchange of resources with the environment must be reduced by 
generating new technologies that transform present waste liabilities into 
assets.

• Financing circular economy actions may be done based on a climate 
change insurance policy resulting from risk evaluation stemming from big 
data analysis.

• Measuring circular economy needs new complex indicators that shed new 
light on development values.

• Act to ‘smartize’ existing cities.



Modeling energy systems evolution MESSAGE



Technology penetration in the Romanian power system
Scenarios for technology penetration of ALFRED
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Spent Nuclear Fuel Sent Annually to Intermediate 

Dry Storage, [kton]

Distribution System Share

CO2 Emisions [kton] Annual Nuclear Fuel Requirements, [ton]

Total Energy Production



Discusions



Thank you !

Prof.Dr.Ionut Purica

Ipurica@gmail.com
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