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t h

 of December 

2020), the on-grid installations being subsidized through the 

financial support of the Environmental Fund Administration (3 

kW for residential prosumers) with ,,photovoltaic green house,, 

p r o g r a m  a n d  M i n i s t r y  o f  E c o n o m y ,  E n e r g y  a n d  B u s i n e s s  

Environment with the ,,Electric Up,, program ( between 27 kW - 

1 0 0  k W  p o w e r  f o r  c o m m e r c i a l  p r o s u m e r s ) .  T h i s  p a p e r  p r o p o s e s  

an analysis of a Romanian prosumers  with a specific case study, 

comprise of a comparative analysis for an  integrated 3kW 

(residential) energy user versus a smart prosumer, and their 

subsequent energy curves, in order to reduce the energy 

consumption with a management system for the optimal 

coordination of the energy to the owner's need, also the 

rentability of the system and a minimum disturbance of the 

electricity grid.  

Keywords: consumer, energy, grid, prosumer, photovoltaic 
panels, smart grid  

I. INTRODUCTION

For decades, the production, transmission and distribution of 
electricity have been components of monopolistic systems, 
vertically integrated and centrally controlled. High power 
production units, of thermal, nuclear or hydraulic, ensured the 
production of electricity according to a single criterion: the 
order of merit. In such a system the control and command 
were performed centrally and hierarchically [1-5]. In present, 
energy systems are undergoing profound transformations [6-
12], mainly due to the deregulation and opening of energy 
markets. During several stages, we passed successively from 
the monopolistic structure characterized by the existence of a 
single owner (the state) to the competition situation 
characterized by the existence of several actors of more or 
less important size.The prospect of depleting non-renewable 
primary energy resources (fossil fuels) and the threat of 











A. Classical prosumer analysys  
In the classical system, the energy production from the 
photovoltaic system is consumed so far as there are 
household aplications  in function at the moment of its 
production. 

 &ÉÇȢ ρχ %ÎÅÒÇÙ ÃÕÒÖÅ ɉÃÌÁÓÓÉÃ ÓÙÓÔÅÍɊ  
The user has the following households consumers as we 

previous specified in this paper with following installed 
powers and operating times depending on the month and 
season. These are distributed according the user’s needs. 
During the warm season (May, June, July, August, 
September) a limited air will be taken into account to cool the 
room.  

TABLE I

Household consumers and their energy distributed per 
months 

  

&ÉÇȢ ρψ (ÏÕÒÌÙ ÃÏÎÓÕÍÐÔÉÏÎ ÄÉÓÔÒÉÂÕÔÉÏÎ ÐÅÒ ÄÁÙ 

 &ÉÇȢ ρω (ÏÕÒÌÙ ÃÏÎÓÕÍÐÔÉÏÎ ÄÉÓÔÒÉÂÕÔÉÏÎ ÉÎ *ÕÌÙ 
Table I shows that we have the lowest consumption in 

May/November and the highest in July. On average it is a 
consumption of a 9.5 kWh/day (3467 kWh/year and 288 
kWh/month). Following the simulation, the following results 
were obtained   

TABLE II

FIRST SYSTEM RESULTS TABLE

 







The total value saved annually will be: 
       1165.5RON + 546.48RON = 1711.98 RON/year     (10)                                                                  
Of the 1802 kWh taken from the network, the following will 
be paid: 
     0.7RON/kWh x 1802kWh = 1261.4 RON/year            (11) 
From the calculations (10)(11) it results that per / year the 
beneficiary will receive from the electricity distributor 450.58 
RON/year (92.521 Euro/year)  
* 1EURO = 4.9 RON  

V. CONCLUSIONS 

   The sizing of the photovoltaic system is done taking into 
account the power peaks during the day, moving consumers, 
as much as possible, during the 6 hours centered on noon. 
Given that the price of one kW / installed is on average or 
higher than 1200 Euro (VAT + installation + transport + 
maintenance), the cost for 3kW will be 3600 Euro, it results 
from calculations that the depreciation will be made in 12-13 
years if the photovoltaic energy produced per day will be at 
least 15%, the excess of 85% being injected into the national 
grid. But through the AFM program, which represents 
approximately 90% of the investment, for this user, the 
depreciation of the photovoltaic system is done in less than 2 
years in the case of the classic system. In the case of the 
intelligent system, the amortization without subsidies within 
AFM will be achieved in approximately 11 years, and with a 
subsidy of around 1 year. For a given consumption, which in 
the present example is 3461 kWh per year, no matter how 
much we increase the photovoltaic power over a certain value 
(in this case 3kW) the self-consumption does not increase and 
the value increase comes only from the sale of energy. For the 
payment versus the collection to be equal to 0 for a 3kW 
system, the share of energy consumed in photovoltaics should 
be around 30%, which would not be impossible with a classic 
system (it depends on several factors)  
Locally produced energy ensures an increased degree of 
energy resilience, because in case of a lack of voltage at the 
level of the main network, the prosumer can operate 
insularized (similar to the microgrid). The network can be 
relieved of current problems of renewable sources if the 
prosumer controls his production, storage and consumption in 
such a way that he is always seen only as a consumer. The 
digitization of electricity networks, together with the increase 
in the "intelligence" of energy consumption devices - 
enhanced in particular by the development trend of the 
"internet of things"  will gradually lead to an increase in 
automated two-way energy exchanges, between distribution 
networks and active consumption systems. However, there 
are also some risks related to the still insufficiently known 
behavior of such systems, so that their efficient integration in 
the energy markets involves pilot projects and comparative 
studies, in order to learn good practices. 

Acknowledgement:This work was financially supported 
bythe Ministry of European Funds of Romania, under the 
Scientific Programme: Competitiveness Operational 
Programme, Priority Axis 1, Action 1.2.3 Knowledge 
Transfer Partnerships, Project: Transfer of knowledge to the 
private companies in the energy domain based on the 

scientific experience of ICPE-CA -TRANSENERG, no. 
P_40_432 / 105567, Contract no. 126/C2/2020 

REFERENCES

[1] Petru Ruset, Florentin Batrinu, Radu Porumb. "The Challenges of the 
Electrical Systems of The future'', 2020 55th International Universities 
Power Engineering Conference (UPEC), 2020  

[2] Cristian Lazaroiu, Maria Cristina Roscia. ''RESCoin to improve 
Prosumer Side Managment into Smart City'', 2018 7th International 
Conference on Renewable Energy Research and Application 
(ICRERA), 2018 

[3] S. Gheorghe, N. Golovanov, G.-C. Lazaroiu, R. Porumb, “Smart grid, 
integration of renewable sources and improvement of power quality”, 
CSCS 2017, 29-31 May 2017, Bucharest, Romania, pp. 641-645, DOI: 
10.1109/CSCS.2017.98 

[4] Petronela-Raluca Mincu, Tudor-Alexandru Boboc. ''Load Profiles in 
Smart CITIES", 2017 International Conference on Energy and 
Environment (CIEM), 2017 

[5] Stavros Lazarou, Christos Christodoulou, Vasiliki Vita. "Global 
Change Assessment Model (GCMA) consideration of the primary 
sources energy mix for an energetic scenario that coult meet Paris 
Agreement", 2019 54th International Universities Power Engineering 
Conference (UPEC), 2019 

[6] Ioan Sarbu. "Advances in Building Services Engineering", Springer 
Science and Business Media LLC, 2021 

[7] Lucian Pîslaru-D nescu, Elena Chitanu, Lucia-Andreea El-Leathey, 
Virgil Marinescu, Dorian Marin, Beatrice-Gabriela Sbârcea. "Synthesis 
and Characterization of Antireflective ZnO Nanoparticles Coatings 
Used for Energy Improving Efficiency of Silicone Solar Cells", 
Electronic Materials Letters, 2018 

[8] L. N Canha, O. M. Adeyanju, R. C. Ney, G. Arend, D. N. Zancan. "The 
Roles of Customers, Utilities and Companies in Accelerating Smart 
Grid Implementation", 2019 IEEE PES Innovative Smart Grid 
Technologies Conference - Latin America (ISGT Latin America), 2019 

[9] www.upb.ro 
[10] Sorin-Dan Grigorescu, George-Calin Seritan, Bogdan-Adrian Enache, 

Felix-Constantin Adochiei et al. "Robotic Platform for Recovering 
Injured People in Smart Home", 2020 International Conference on e-
Health and Bioengineering (EHB), 2020 

[11] eur-lex.europa.eu 
[12] Stefan Gheorghe, Nicolae Golovanov, George Cristian Lazaroiu, 

Carmen Stanescu, Gabriel Gheorghe. "The connection of renewable 
sources to the grid. Influences and power quality issues", 2017 10th 
International Symposium on Advanced Topics in Electrical 
Engineering (ATEE), 2017 

[13] cordis.europa.eu 
[14] www.mdpi.com 
[15] doctorat.acs.pub.ro 
[16] ro.wikipedia.org 
[17] www.crossref.org 
[18] ANRE.ro/legislatie/prosumatori (site consulted on 23th of February 

2021, 19:19) 
[19] AFM.ro (site consulted on 15th of February 2021, 18:10) 
[20] Directiva 2009/28 / CE privind promovarea utiliz rii energiei din surse 

regenerabile 
[21] PVSYST.COM (site consulted on 16th of February 2021, 19:56) 
[22] Raport national ANRE 2018 emis la 31 iulie 2019 
[23] Pasan Highlight (site consulted on 17th of February 2021, 16:38) 
[24] PVWATTS.nrel.grov (site consulted on 17th of February 2021, 17:14) 
[25] energie.gov.ro/electricup (site consulted on 17th of February 2021, 

19:03) 
[26] https://ec.europa.eu/jrc/en/pvgis 
[27] eurostat.com 
[28] https://www.kiwisolar.co.nz/solar-electricity-2/attachment/solutions/ 
[29] bloomberg new energy financ & pv.energytrend.com 
[30] PVTRIN (installer certification)  
[31] G.Chicco, O.-M.Ionel, R.Porumb, Formation of load pattern clusters 

exploiting ant colony clustering principles, 2013 IEEE, Editor: IEEE, 
Organizator University of Zagreb, 1-4 July 2013, Zagreb, Croatia, 
Page(s): 1460 - 1467, DOI: 0.1109/EUROCON.2013.6625170 

[32] R.Porumb, N.Golovanov, C.Toader, P.Postolache, “Electrical load 
pattern for LV consumers. A Romanian case”, UPEC 2012, Uxbridge, 
UK, DOI:10.1109/UPEC.2012.6398427 


