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Abstract: The principal objectives of the article are to calculate with the method Life Cycle Cost the life cost 
and energy management for an independent hybrid system of type Pv-Wind of small capacity. For this 
calculation is made a program in Matlab where are used the Life Cycle Cost formulas. To calculate the Life 
Cycle Cost and the energy are need the solar radiation and the wind speed. These values are taken from a 
Meteo Station from TEI University of Crete, Greece. 
 
1. Introduction 
 

The systems of regenerating energies began to be the main activity of so many 
countries of the world because of decreasing of the existent sources. 
By combining the solar energy and the wind energy is obtained a hybrid system. A 
powerful hybrid system is an electric system where are combined different sources of 
regenerating energy, that generate electric energy on an isolated network.  

This small hybrid system is implemented in the rural areas, isolated areas, faraway 
from the national electric energy network, and where are such resources that can be 
exploited.  The most used hybrid systems are systems Pv-Wind.  

For this system is very important to calculate the Life Cycle Cost and the energy 
management. 

The Life Cycle Cost (LCC) method includes every cost that is appropriate and 
appropriateness changes with each specific case which is tailored to fit the situation.  
  
2. Life Cicle Cost method 
  

LCC follows a process as shown the steps:  
 
• Step 1 - Identify what has to be analyzed and the time period for the   project life 

study along with the appropriate financial criteria; 
• Step 2 - Focus on the features by way of the economic consequences to look for 

alternative solutions;  
• Step 3 - Develop the cost details by year considering memory joggers for  cost 

structures; 
• Step 4 - Select the appropriate cost model, simple discrete, simple with some 

variability for repairs and replacements, complex with random variations, etc; 
required by project complexity; 

• Step 5  - Acquire the cost details;  
• Step 6 - Assemble the yearly cost profiles; 
• Step 7 - For key issues prepare breakeven charts to simplify the details into time    

and money; 
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• Step 8 - Sort the big cost items into a Pareto distribution to reconsider further     
study; 

• Step 9 - Test alternatives for high cost items such as what happens if maintenance  
cost is ±10% than planned, etc; 

• Step 10 - Study uncertainty/risk of errors or /alternatives for high cost items as a  
sanity check and provide feedback to the LCC studies in iterative fashion; 

• Step 11 - Select the preferred course of action and plan to defend the decisions 
with graphics. 

 
  The Life Cycle Cost formulas are presented in the next form:  
 

Calculation for Method LCC
(Life Cost Cicle)

DGElectricBatteryWinstHES CCCCCCLCC +++++=

RWGPPVHES PCPCC ⋅+⋅=

HESchSP PnP ⋅=

LPULP

RPPP

Min [LCC (before); LCC (after)]

WGPV PndingPLCCcorespo ,
 

 
 
3. The Matlab program for Life Cycle Cost calculation 
 
 The program is made for the small hybrid system (HES) Pv-Wind, the wind speed 
and solar radiation are taken from Meteo Station from TEI University of Crete, Greece. 

The Life Cycle Cost (LCC) program: 
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4.  The results  

 
The Life Cycle Cost (LCC) values calculate in Matlab is presented in table 1. We 

have the cost of hybrid energy system (Ches), Power hybrid system (Phes), Power Loads 
(PL), Wind generator power (WGpower), Power of Pv (PPvpower), Energy (Ey), The Cost of 
Energy (COE) and Power losses (Ploss)  for 20 years. 
 

Table 1.The Life Cycle Cost 

Ches [Euro] Phes [W] PL[W] 
LCC 

[Euro] Ey 

COE 
[Euro] Ploss 

Pv 
Modules

Wind 
Turbine

25313 142.86 179 95999 28571 0.26961 0 5at150W 1 
12251 214.29 154 46486 42857 0.087038 -3.6 3 at 55W 1 
14608 285.71 172 17478 57143 0.24543 0 4 at 80W 1 
17500 350 172 27308 62053 0.21913 0 4 at 

100W 
1 

11250 642.86 167 42667 12857 0.26629 0 4 at 
125W 

1 

19602 785.71 146 74342 15714 0.37962 -1.4 4 at 
165W 

1 

20808 857.14 146 78916 17143 0.36939 -1.4 4 at 
170W 

1 

22050 714.29 146 83626 14286 0.46972 1.4 4 at 
175W 

1 

10368 142.86 167 39322 28571 1.1044 0 4 at 
120W 

1 
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Table 2. The WGpower and PPvpower 
WGpower [W] PPvpower [W] 

0.96079 0.1 
0.85111 0.4 

0.74 1 
0.61312 1.3 
0.5231 1.5 
0.4101 1.6 

0.3 1.85 
0.291 1.96 
0.1854 2.5 

 

 
 

 
The benefits of such system are exceptional. Beside the fact that such system 

supply ecologic energy, they also provide total energetic independence. This is the 
solution to get electric energy for free.  
 

 

 Figure 1. LCC Diagram with PVpower and WGpower 
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Figure 2. Energy Loads 
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Figure 3.  The diagram for Power loads and Power hes 

 

Figure 4. The small hybrid 
system 
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6. Conclusions 
 

The energy management in hybrid systems for houses consist to determine the 
optim combination between sources of energy, batteries, wind turbine and panels, allow 
the necessyties fulfilment at the lowest cost of posible. 
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