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AbstractIn this paper we present an analysis of theoretical concepts very common nowadays, photovoltaic and 

wind turbines, but also a practical part where I presented a hybrid (photovoltaic-wind) to power a pump 

extraction cavitation progressive. 
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1 Introduction  

 

 Sun is undoubtedly a vast source of energy. In a single year, it sends to Earth 20,000 

times the energy needed the entire population of the globe. In just three days, the earth 

receives from the sun energy equivalent to existing fossil fuel reserves.  

Solar energy is one of the potential future energy sources to be used permanently 

replacing conventional energy sources such as coal, oil, natural gas, etc., or to use them as an 

alternative to using conventional sources of energy especially during summer, the second use 

is currently the most widespread use around the world.  

Perhaps the most obvious advantage to its use, is to not produce environmental 

pollution, so it is a clean energy source; Another advantage of solar energy is that energy 

source that is based around the technology is free. 
 

2. Achieving hybrid (photovoltaic-wind) system 

 

 A photovoltaic system (SFV) "converts solar energy directly into electrical energy 

based on photovoltaic effect, and bring it to the electrical parameters required by the 

consumer",[1]. 

 The solar cells can be classified according to several criteria. The most commonly 

used criterion is that classifies cells after the thickness of the material. Here we distinguish 

cells with thick and thin cells. 

 Besides the photovoltaic generator - cell, module or photovoltaic panel for efficient 

use of electricity and other components are necessary.  

For example, to compensate for the dependence of power generation of the solar radiation is 

required fallen in most of the electrical energy storage means or a battery. 

 Its correct functioning implies a load control block. Adapting to the consumer 

electrical parameters of the PV generator requires either a DC-DC converter, DC-like either 

one, or both. In some situations "photovoltaic generator is coupled with alternative resources."  

All of these components, working together, constitute a system called photovoltaic system. 

PV systems fall into two main categories: 

-autonomous systems ( "stand-alone"), which supplies consumers connected to the public 

network adapter These systems are used in areas without electricity.  
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 In principle, "the energy produced by the solar panels is stored in batteries" and there 

is provided with an inverter (DC Converter - AC), 220V home users, Fgure 1. 

 

 
                                                   a)   b) 

Fig. 1 Photovoltaic systema) "stand-alone", b)"grid-connected",[11] 
 

-autonomous systems, or connected to the public network adapter ("Grid - connected"). These 

systems are used in areas with electricity. In principle, the energy produced by the solar 

panels is fed into the national grid and simultaneously used for household applications. 

 This can be achieved in various ways, but choosing the best components (quality 

inverter can increase production by 2% using the same materials) and the choice of 

appropriate installation technology are crucial, [3]. 

 

2.1.Electricity with photovoltaic system 

 

 Applicability Power produced by photovoltaic systems is useful in most applications 

including motors, pumps, electrical equipment and lighting. Not recommended the use of 

photovoltaic systems in water heating systems or premises (microwave, toasters can be used 

due to reduced working time). For these applications use dedicated solar systems (solar 

heating habitat), Figure 2. 

 Unlike solar heat systems, shading in the case of photovoltaic solar panels can have an 

important effect in the evolution of the system. Some shading of solar modules provides 

partial protection by using a diode between each cell. 

  

 
 

Fig. 2. Solar system independent consumer CC (DC), [13] 

1 –photovoltaics, 2 - load control, 3 – Disconnect, 4 - fluorescent light (CC), 5 - TV, radio 

6 - deep cycle 
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Choosing voltage is determined by the size of the system. If small and medium 

systems, where most consumers are DC (direct current) or through a converter few are AC 

(alternating current) choice is simple - 12 V. Controller is the part that determines fully charge 

the battery without allowing overloading: prevents leakage of energy from the solar cell 

battery overnight, reduces battery deterioration by a total discharge, may present state of the 

system, short circuit protection. 

Converter,is the core component of an environmental system that converts low voltage DC 

current into high voltage alternating current (AC). The main feature is the device efficiency. 

 

2.2 The wind turbine  

 

 Wind turbines for producing electricity can be used individually or in groups, called 

wind farms. Wind farms, which are now fully automated, ensuring, for example, 1% of 

California's electricity needs,  280 000 homes. Wind turbines but had some problems: large 

changes in wind speed causing variations in electric current and damage sometimes 

transmission systems; rotor blades collected while foreign substances, dust etc. reducing their 

yield, [4]. 

 To measure wind speed and temperature can use the Data Logger is an electronic 

instrument that records data over time and correlated with the location of sensors and 

transducers in a given location, process, microprocessor-based programmable logic and 

displays on the display or transmits this data to a PC. 

 Data Logger is used for data acquisition slowly varying sizes, with maximum 

acquisition of 1Hz are frequently reason not considered a real-time data acquisition. Data 

Logger processed data is stored on a flash memory or EEPROM main applications of this 

system are recording wind speed, temperature and humidity. 

 Main blocks and system logic Data Logger for measuring wind speed and data 

processing using software programming HyperWare are shown in Figure 5. 

 
 

                                  3a                                                                           3b 

Fig. 3.Wind turbine 3a andData Logger wind speed measurement 3b 
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A wind system, figure 3a,  in terms of energy converts kinetic energy of wind into electricity. 

 

3.  Ahybrid renewable source of energy to power 10 kw 

 

 One of the most common applications of alternative energy is the power supply of a 

holiday home or cottage, located in an area without access to the public, but in view of 

developments in technology, hybrid systems may be successfully used in industrial fields. To 

supply a progressive cavity pumps can opt for power using photovoltaic panels or wind 

generators. Their combined use is always possible and the recommended due to the scope of 

use and relatively high power. 

 

 
Fig. 4. The solar-wind hybrid system 

 

To serve these consumers can use solar panels system must produce all electricity needs. 

These consumers need about 8 KWh per day for 7 days a week or can consider about 

consumption of 270 kWh / month. 

 The system has a range of two days, that can provide the energy needed for 2 days 

even without any application of energy from photovoltaic solar panels and wind turbine. 

For this application we will need the following components,Table 1: 

 
Table 1.  To cover the consumption 

• photovoltaic solar panels; 

• a wind turbine; 

• group of batteries (rechargeable batteries) to 

12 V; 

• battery charge regulator; 

• inverter DC (12V) - AC (220V); 

• energy saving lamps DC; 

• equipment and connectors for assemblies. 

• 84 x 250W  (21 KW installed capacity); 

• 1 x 10 KW Wind Turbine KIT; 

• Charge 4 x Controllers Vario Track 80A; 

• 3 x inverter Studer XTM 3500-48V; 

• 1 x RCC-02 communication interface; 

• 24 x Hoppecke 12V deep cycle battery with 

4700Ah; 

• 1 x 10kW inverter On grid SMA. 

 

 Where the electricity grid is near the pit extraction hybrid system can be networked, 

and once batteries will be charged at 100% it will inject networking excess energy that could 

be used at a later date due bidirectional meter. 
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 If the national electricity network is at a greater distance of 300-400 m from the well 

location alternative energy supply is the most cost solution. To achieve hybrid system, shown 

above, it is not necessary to purchase 10 KW inverter ON GRID, but for safety (in case of 

failure of the hybrid system) can be installed a diesel generator with a capacity of 10 KW. 

 

3.1. Operating the pump unconventionalPCP Renewable energy supply 

 

 The basic configuration of the surface driven PCP system illustrated in Figure 8 is the 

most common, although the drives downhole both hydraulic and electric and hybrid CFP 

various other systems are also available, [10]. Pump PCP probe is a positive displacement 

pump is composed of two parts: a steel "impeller" screw and a "state" composed of a rugged 

tubular steel with a sleeve of elastomer adapted properly to the configuration of the rotor. The 

stator is usually placed in the well, the bottom of the extraction column, while the rotor is 

connected to the bottom of the rod. Rotation of the rod by means of a drive system of the 

surface causes the rotor to rotate within a fixed stator, creates the pumping action required to 

bring fluids to the surface. 

 
Fig. 5. Typical configuration of a system of progressive cavity pumping (PCP) 

 

The hybrid system combines phase 10KW photovoltaic solar technology for energy by 

obtaining electricity using photovoltaic electric panels and wind turbines, producing energy 

from wind, [7]. The advantage of hybrid systems is that photovoltaic panels operate in parallel 

with wind and consumed electricity is stored in batteries of solar system. The system is 

sustainable and efficient the initial investment in a short time.10KW-phase hybrid system 

provides 40 kWh annual average daily production from solar panels, electric batteries can 

store 21.6 kWh and wind can produce 600Wh,wind 11 m / s. Pump cavitation progressive 

power from renewable sources will be achieved as follows: 
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Photovoltaic generator and windmill - convert the energy received from the sun and 

wind in DC electricity using photovoltaic effect and rotational movement of the turbine 

blades. 

The generators will generate voltage and current. Motor of the pump cavitation, 

however, require AC power. The photovoltaic system must therefore contain a converter c.c.-

c.a., ie an inverter. Besides converting function, an inverter performs many other functions 

such as the intelligent component of a hybrid system.If the hybrid system is connected to the 

electricity grid National and electricity production is higher than demand operation of engine 

pump cavitation and batteries are charged, it will inject networking excess energy that could 

be used at a later date due bidirectional meter, [11]. 

If connecting to the national grid is not possible, alternative energy supply is the most 

cost solution. To achieve the hybrid system described above is not necessary to purchase 10 

KW inverter ON GRID, but for safety (in case of failure of the hybrid system, [12] can be 

installed a diesel generator with a capacity of 10 KW. 

 

Conclusions 

 

Depending provided for energy, solar panels can be divided into photovoltaic panels 

that generate energy and solar thermal panels elective, which converts light energy into 

thermal one. Solar panels are one of the most popular alternative energy sources used to 

power systems and industrial. Small wind turbines play an important role in projects outside 

the network in locations where winds ensures economic energy supply, since alternatives such 

as diesel generators have a high cost of fuel when using continuous power supply. 

Photovoltaic solar panels and wind generators (hybrid systems) resulting electricity. 

The advantages of using solar panels and wind generators is represented primarily by the 

possibility of providing electricity in remote locations without access to mains electricity 

supply. Such a system is easy to install, requires no special knowledge in the field of energy, 

maintenance panels is easy (it only requires cleaning the impurities that attaches on their 

surface). 

Another considerable advantage of these systems is that they can expand in case of 

additional electrical consumers. Disadvantages: high cost of investment, geographical location 

axle hybrid system lowers yield incorrect installation panels and danger of destruction caused 

by weathering; increase disaster risks - panels and turbines are weathered. 

 

References 

 

[1] Ardelean Z., Captatoare solare, Editura Ştiinţifică şi Enciclopedică, Bucureşti, 1988 

[2] Burghiu V., Energii neconvenţionale curate – vânt, soare, geotermie, biomasă, maree, 

valuri, curs litografic, USAMV, Bucureşti, 1998. 

[3] Drăgan V.,  Energiiregenerabileşiutilizareaacestora, Editura Atlas Press, Bucureşti, 2009 

[4] Florescu Gh., Aventura surselor de energie, Editura Albatros, Bucureşti, 1981 

[5] Ghergheleş V., Energia viitorului, Editura Mediamira, Cluj-Napoca, 2006 

[6] Goetzberger A., Photovoltaic Solar Energy Generation, Editura Springer, Berlin, 2009 



 Fiabilitate si Durabilitate - Fiability & Durability   No 1/ 2017 
 Editura “Academica Brâncuşi” , Târgu Jiu, ISSN 1844 – 640X 

 

 

 

 

 

 

 

66 

[7] Maghiar T., Surse noi de energie, Editura Keysys, Oradea, 1995. 

[8] Silvestre S., Modeling Photovoltaic System Using Pspice, Editura Wiley,London,  2010 

[9] Stoenescu G., Mecanică, Termodinamică, Electricitateşi Magnetism, 

EdituraUniversitaria, Craiova, 2001 

[10] Temessl A.,Proiectarea şi construcţia instalaţiilor solare –Ghid informativ,Editura 

MAST, Bucureşti, 2008 

[11] ***www.panosolare.com 

[12] ***www.pvcert.gr 

[13] *** http://petrowiki.org 

http://www.panosolare.com/
http://www.pvcert.gr/

