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       Abstract— Libya is one of the countries blessed with high 
potential of renewable energy. Currently, the electricity in Libya 
is produced from fossil fuel to meet the demand on the local 
electricity market. In the near future, the demand on the energy 
will increase significantly. The growth in energy demand will lead 
to more oil and gas consumption in Libya. Additionally, the CO2 
emissions will increase substantially. Therefore, Libya should 
make an urgent plan to use its alternative energy supplies to 
cover some of its load requirements. For example street lighting 
forms around 20% of the electricity consumption. The street 
lighting system in Libya is based on the high pressure sodium 
lamps which are powered from the electricity grid. The lamp 
rating ranges from 250 to 400 watts. As the country struggles to 
satisfy its electricity demands we propose replacing the 
conventional street lighting system with solar powered LED 
(Light emitting Diode)  lighting system. The paper presents a case 
study for 4 km solar street lighting system in Almarj city. Two 
proposals are investigated, the conventional lighting system and 
the solar powered LED lighting system. A feasibility study of the 
street lighting system is carried out. The cost, energy savings and 
the CO2 emission of the two proposed systems are compared. The 
cost of the solar powered LED street lighting system is 1,250,200 
LD, while the cost of the high pressure Sodium lamp street 
lighting system is 2,117,255 LD. Additionally, the solar powered 
LED street lighting system has no CO2 emissions. 
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I.  INTRODUCTION  

      Libya is situated in the middle of  North Africa and is one 
of the largest oil producer in Africa with an area of 1,750,000 
km2. Following the political conflict and the civil war, the 
General Electrical Company of Libya (GECOL) is failing to 
satisfy the escalating electricity demands. The country's 
infrastructure has been damaged and the blockade of the oil 
refineries in 2013 weakened the economy. In the meantime 
installing fossil fuel centralized power plants is not possible. 
Furthermore, the oil and the gas are the only source of the 
income in Libya and burning more oil and gas reduces the 
country revenue and increases the CO2 emissions. Therefore, 
Libya should utilize its alternative energy resources to cover 
some of its load requirements. With an average solar radiation 
of 7.5 kWh/m2/day over 1,75,00 km2 area, Libya has very high 
potential of solar energy. Moreover, the Desert covers much of  

 
the country where there is a high potential of producing 
electricity through thermal or photovoltaic and solar energy 
conversion. The renewable energy has been used in Libya 
back to the seventies where the main applications are for 
powering small remote loads [1]. Since 1976 photovoltaic 
(PV)  systems have started to supply electricity for a cathodic 
protection station for the oil pipeline connecting Dahra oil 
field with Sedra Port. In 1979 four experimental stations in the 
communication field were installed. Later, in 1983 the solar 
water pumping projects started, where water was pumped for 
irrigation at EL-Agailat. 
       The solar energy is very promising technology in Libya.  
The average solar radiation in Libya is around 7.5 
kWh/m2/day with about 3000 to 3500 sunshine hours per year  
[1-3]. This huge amount of energy which falls on the earth 
every day is sufficient to secure the electricity needs of Libya 
and even can be exported to Europe. However, Libya is 
blessed with such high solar radiation over a very large area, 
the contribution of the solar energy in the Libya energy mix is 
still negligible. The electricity consumed by residential loads 
and the street lighting forms around 50% of the total 
electricity consumption [1,2]. The irrational use of the 
electricity has increased dramatically in the last few years. 
This will lead to more consumption of the precious resources; 
the gas and the oil. Renewable energy is one of the 
alternatives that could play a great role, especially in the street 
lighting system and home energy systems.  
      Solar powered LED street lighting systems have gathered 
a lot of attention in the past few years because of their many 
advantages. There are many studies which proved that the 
solar powered LED lighting systems are economically feasible 
and saves fuel in addition to the prevention of the CO2 
emission. For examples the papers [4-9] investigate the 
feasibility of the solar powered LED lighting system in 
different countries. In [4] a feasibility study of solar powered 
LED street lighting system is carried out for a road in Jordan. 
The solar powered LED street lighting system is economically 
feasible and can save 50% of energy with comparison to high 
pressurized sodium lamps (HPS) [4]. The LED lighting system 
is proposed to replace the HPS lamp lighting system in Egypt 
[5]. It is found that the cost of the solar powered LED street 
lighting system over 20 years equals 30% of the cost of the 
conventional street lighting [5].  
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The paper reports the feasibility of the solar powered LED 
lighting system as new technology to mitigate the current 
energy crisis in Libya. The paper starts with the description of 
the current energy situation in Libya. Then the potential of the 
solar energy in Libya is briefly investigated. Depending on the 
current energy situation the solar energy is proposed to replace 
the conventional lighting system which is widely used in 
Libya. A 4 km street is chosen as a case study. Two 
alternatives are analyzed; the grid-powered high pressure 
sodium lamp street lighting system and the solar powered 
LED street lighting system. These alternatives are compared in 
terms of the capital cost, maintenance cost, total cost, fuel cost 
and the CO2 emission. Finally the conclusions drawn from this 
study and the recommendations for the GECOL are presented.  

II. THE STATE OF CURRENT ENERGY IN LIBYA 

      The GECOL is a state owned company and is responsible 
for the generation, transmission, and distribution. The GECOL 
has been established in 1984 and is the only body responsible 
for installing the power plants in Libya [10]. Figure. 1 shows 
the location of the installed power plants in Libya. Electrical 
energy is generated by twelve power plants, where most of 
them are located along the coastal side of Libya. Five of them 
are gas-fired power plants, and two of them are combined 
cycle power plants. The other five are steam power plants. 
These power plants are capable of supplying 8.347 GW while 
the available capacity is 6.357 GW.  The national electric grid 
consists of an ultra high voltage capacity of 400 kV with a 
total circuit length of 442 km, and a high voltage transmission 
level of 220 kV with a total circuit length 13,677 km. The sub 
transmission voltage level is 66 kV, with a total circuit length 
of 13,973 km. The distribution network’s voltage level is 30 
kV with a total circuit length of 6,583 km [10] 
 

 
Fig. 1.  Installed power plants in Libya [10].  

 The energy sector relies on the natural gas, heavy fuel oil 
and light fuel oil with the percentages shown in Figure 2. The 
GECOL increased the dependence on the natural gas in order 
to reduce the CO2 emission and save more oil. The energy 
consumption is distributed among several load types as shown 

in Figure 3. The residential load is the most dominated load 
with 31% of the total consumed energy. The street lighting is 
around 19% of the energy consumption. While the other 50% 
is distributed in commercial, agricultural, and industrial. The 
load growth study is one of the essential subjects with regard 
to load demand prediction [11]. Figure 4 shows the energy 
consumption in Libya over the last ten years. The maximum 
electricity demand has increased gradually from 3.341 MW in 
2003 to 5.98 MW in 2012 and it is expected to rise in the next 
years [11]. 

 

Fig. 2. Types and percentage of the fuel used in electricity generation [2]  

 

Fig. 3. Types and shares of customers of Libyan electricity generation [2]   
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Fig. 4. The energy consumption over the last 10 years. [2] 



 

III. PRODUCTION OF  PV ENERGY AND CLIMATE 

      The Geographical location of Libya makes it one of the 
countries blessed with high solar energy resources. Solar 
energy is believed to be the most important and feasible 
renewable energy source in Libya. Libya lies within the most 
favorable sunny zone. The rain falls is below 150 mm in most 
of the country. The solar radiation in different cities in Libya is 
shown in Figure 5. 
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Fig. 5. The monthly solar radiation in different cities in Libya [11] 

IV.  CASE STUDY: PV STREET LIGHTING IN ALMARJ CITY 

      This section presents the Shaluoni road in Almarj city as a 
case study. Almarj is one of the biggest cities in Libya located 
in the eastern part of Libya. The road is located in the east of 
Almarj city and its length is 4 km and its width is ten meters. 
The road is located about 8 km far from the Almarj city and 
connects between Almarj city and Tobruk city. This is one of 
the roads that connects between the eastern part of Libya and 
Egypt. The main benefits of the road lighting systems is the 
safety and security of the drivers. The road locates in a very 
dangerous area between the mountains and the trees, and as a 
result the number of the accidents on this road is very high. 
Moreover, the road is around 1 km from the grid in a difficult 
terrain which makes the connection to the grid a cumbersome 
and expensive task. The average solar radiation in Amarj Libya 
is shown in table I. 

TABLE I.    THE AVERAGE SOLAR IRRADIATION IN ALMARJ LIBYA 

Month 
Average solar 

irradiation (kWh/m2) 

January 4.89 

February 6.28 

March 7.51 

April 8.27 

May 8.58 

June 8.61 

July 8.46 

August 8.11 

September 7.26 

October 6.15 

November 4.86 

December 4.29 

      Two options are to be investigated for the road lighting. 
The first alternative, is the grid connected street lighting using 
the HPS lamp, which the one used in Libya. The second 
alternative is the solar powered LED lighting system.  

A. The grid connected HPS lamp street lighting system 

       The two alternatives are compared in terms of the capital 
cost, maintenance cost, fuel cost and CO2 emission in terms of 
the social cost. The two systems are compared over 20 years. 
The cost of the system is divided into:  

• The cost of gaining of the products,  
• The cost of installation, 
• The energy consumption cost,  
• Maintenance and operating costs. 
• The cost of the CO2 emission.  

1) Capital cost: The road length is 4 km. The distance 
used by the GECOL between two poles is 40 meters. This 
project will require 100 units of lighting. The road lighting 
components used in the conventional lighting system in Libya 
are given in Table II  

TABLE II.  THE AVERAGE SOLAR IRRADIATION IN ALMARJ LIBYA 

Component Quantity 
Price in 

(LD) 

Total 
amount 

(LD) 
400 Watt HPS lamp 

including installation 
100 350 3,5000 

Lamp arm 
100 

 
60 6,000 

Galvanized 9 m Pole, 
Including installation cost 

100 276 27,600 

Foundation of the poles 
(60 cm × 60 cm × 100 cm) 

including installation 
100 152 15,200 

Cable include installation 4000 m 35 140,000 

Timer 100 35 3,500 

Miscellaneous cost 4000 m 70 280,000 

Distribution panel 2 2800 5,600 

Initial investment cost LD   512,900 

 
      The miscellaneous cost includes the labor, wires, 
distribution boxes, digging, backfilling and restoring the 
location. The total cost of installing the grid connected HPS 
lamp lighting system is 512,900 LD (According to the Central 
Bank of Libya, 1$ US = 1.4 LD, the Black market price of 1 $ 
US is between 4 and 5 LD at the End of 2016).  
 
2) Electricity consumption cost: The electricity generation cost 
in Libya is ranging from 0.15 $ to 0.20 $ per kWh [12]. The 
duration of the lights operation is 12 hours from 18:00 PM to 
06:00 AM. The cost of the electricity in Libyan dinars is 
0.2499 LD / kWh. A 400 W HPS lamp will consume 4.8 kWh 
daily. The road lighting will consume 175,680 kWh per year. 
The operation time of the system is selected to be 20 years. 
For the whole life time of the system, it will consume 
3,513,600 kWh, which makes the fuel cost 878,048.64 LD if 
the losses in the Libyan network are neglected. The average 
losses in the Libya electricity network are around 30% [13]. 



 

Taking the losses into consideration the fossil fuel power 
plants in Libya need to generate 5,019,429 kWh which cost 
1,254,355 LD. The cost of the grid connected HPS lamp 
lighting system with the fuel cost is  1,767,255 LD. 
3)  Maintenance fee: The main cost of the HPS lamp lighting 
system is the lamp replacement. The average lifespan of street 
lamps is between one to two years if no voltage fluctuation 
affects the lamps. The GECOL replaces the lamps frequently 
due to voltage fluctuation and the high number of blackouts. 
Considering the maintenance cost to be 350,000 LD,  then the 
overall cost is 2,117,255 (1,767,255 + 350,000) over 20 years.  

4) CO2 Emission: Fossil fuel is the primary source of CO2 
emission. The CO2 emission factor depends on the type of the 
fuel as given in Table III [13]. In Libya one light fuel oil 
generates 418 kWh, while one heavy fuel oil barrel generates 
500 kWh, and one cubic meter of the natural gas generates 
3.1722 kWh [10]. 

TABLE III.   CO2 EMISSION FACTOR FOR DIFFERENT TYPES OF FUEL 

Fuel type Gas Light fuel oil Heavy fuel oil 
Conversion 
Factor 

0.185 
Kg CO2/KWh 

2.518  
Kg CO2/liter 

2. 764  
Kg CO2/liter 

 
Generating 5,019,429 kWh requires burning either 12,008 

barrels of light oil, 10,039 barrel of heavy oil, or 1,582,304 m3 
of natural gas. The CO2 emissions of the road lighting system 
with different types of fuel and generating technology are given 
in Table IV. The CO2 emission should be a factor in designing 
electrical systems [14]. In most of the feasibility studies of the 
street lighting systems, the CO2 emission cost is not 
considered. The CO2 can damage the economy in many ways 
by affecting the health of the humans and the animals and 
reducing the agricultural yield. The cost of the CO2 is known 
as the "social cost" and it is estimated at 220$ per ton of CO2, 
according to a recent study by Stanford scientists [15]. The 
social cost with different types of fuel is given in Table IV. 

TABLE IV.   CO2 EMISSION FOR THE STREET  LIGHTING SYSTEM 

Fuel type Gas Light fuel oil Heavy fuel oil 

Conversion 
Factor 

 
0.185 

Kg CO2/kWh 
 

2.518 
Kg CO2/liter 

2.764 
Kg CO2/liter 

Fuel 
Amount 

1,582,304 m3 12,008 barrels 10,039 barrels  

CO2 
emission 

 
0,928,594 
Kg CO2 

 

4,807,547 
Kg CO2 

4,268,248 
Kg CO2 

CO2 social 
cost 

286,007 LD 1,480,725 LD 1,314,619 LD 

B. Solar powered LED  street lighting system 

      The proposed solar powered LED lighting system is 
shown in Fig 6. The main components are: the PV module, the 
charge controller, an LED luminaries, a battery, a pole, and 
cables. In order to insure the availability of the lighting 
system, the system should be designed carefully. The design 

procedure involves determining the size of the batter and the 
PV panel. 

 
Fig. 6. The solar powered LED street lighting system 

      PV panel and Battery Sizing: To determine the battery 
and the PV panel sizes, we follow the following steps:  
(1) Determine the number of the  operation hours: The number 
of operating hours to determine the daily load. To calculate the 
daylight hours the following formula is used [16].  

)tantan(cos
15

2 1 δφ−= −N  (1) 

where N is the daylight length (hours), φ is the latitude, δ is 
the solar declination angle which can be determined using 
Cooper formula [16].  

)
365

284
360sin(45.23

n+=δ  (2) 

where n =1,..,365. The monthly average daylight hours in 
Almarj city are given in table V.  

TABLE V.  THE AVERAGE DAYLIGHT HOURS IN ALMARJ CITY 

Month 
Declination 

angle 
Average Daylight hours 

January -20.92 10.12 

February -12.95 10.88 

March -2.42 11.79 

April 9.41 12.81 

May 18.79 13.67 

June 23.09 14.10 

July 21.18 13.90 

August 13.45 13.17 

September 2.22 12.19 

October -9.60 11.18 

November -18.91 10.32 

December -23.05 9.91 



 

From table V the average daylight hours is 12.01 which makes 
the operating hours of the street lighting 12 hours, from 18:00 
PM to 06:00 AM.  
(2) The Battery Size: The battery is a crucial part in deigning 
stand-alone PV systems. The battery serves daily and seasonal 
purposes. During the day the PV panel charges the battery and 
during the night the battery powers the load. In the winter 
where there is a lack of sunshine the battery should be capable 
of satisfying the load. The days of the autonomy are chosen to 
be 3 days. The battery voltage level is 24 V. The load has the 
following specifications:  

• Hours of operations per day: 12 hours from 
18:00 PM – 06:00 AM.  

• Days of autonomy: 3 days  
• Battery voltage level: 24 V  
• 100 W LED street lighting. 

The daily load current is 50 Ah, for three days of autonomy 
the battery size is 150 Ah. To insure that the battery will not 
discharge below 50%, the required capacity is then 300 Ah 
(150 Ah/ (1-0.5)).   
(3) The PV panel size: From Table I, December is the month 
with the lowest radiation of 4.29 kWh/m2. To satisfy the load 
requirements in the winter the array size should be 279.7 W 
([50/4.29]*24). Taking the dust accumulation and the charging 
efficiency into consideration the panel size is 294.42 W 
(279.7/0.95). The nearest standard is 300 W or two 150 W 
panels. The energy output of the PV panel and the LED 
lighting load is shown in table VI. The optimum panel 
inclination in Almarj city is 32 degrees. The energy output of 
the PV system and monthly load energy are calculated 
according to [17]: 

VRdIE averagemPeak ⋅⋅⋅⋅⋅= αη   (3) 

hdPE mLED ⋅⋅=     (4) 

where; Ipeak  the panel current at the standard operating 
conditions, dm is the number of the days in the corresponding 
month, Raverage is the average monthly sunshine hours, η is the 
charge efficiency, α is the dirt accumulation factor, h is the 
hours of the load operation, and PLED is the load power which 
is 100 W. 

TABLE VI.  THE PV SYSTEM ENERGY OUTPUT AND THE LED LAMP 
ENERGY CONSUMPTION 

Month 
Energy output 

of PV kWh 
Load Energy consumption 

kWh 

January 38.9 37.20 

February 45.1 33.60 
March 59.7 37.20 
April 63.6 36.03 
May 68.2 37.20 
June 66.3 36.03 
July 67.3 37.20 

August 64.5 37.20 
September 55.9 36.03 

October 48.9 37.20 
November 37.4 36.03 
December 34.1 37.20 

      The specifications of the solar powered street lighting 
system for the road are given in Table VII. The cost of the 
road solar powered LED lighting system is given in Table 
VIII. 

TABLE VII.  SOLAR LED STREET LIGHTING SYSTEM SPECIFICATION 

Item Rating Quantity 

Solar Panel 150 W 200 

Battery 150 Ah 200 

LED lighting 100 W 100 

TABLE VIII.   SOLAR POWERED LED LIGHTING SYSTEM COST 

Component Quantity 
Price in 

(LD) 

Total 
amount 

(LD) 
150 Wp PV panel 200 400 80,000 

150Ah Battery 
 

200 
 

990 198,000 

Foundation of the poles, 
including installation 

100 1400 140,000 

LED Lights 100 450 45,000 

9 m Pole 100 810 81,000 

Solar converter 100 68 6,800 

Buried Box 100 54 5,400 

Initial investment cost LD   556,200 

 
      The battery is still the crucial part in the stand-alone PV 
system. The battery needs to be replaced every five years. This 
means they will be replaced three times during the lifetime of 
the system. The maintenance cost of the solar powered 
lighting system is then 594,400 LD (200*3*990). The solar 
panel lifespan is between 20 to 25 years. From the experience 
with PV panels in Libya, they have been running for over 30 
years [18]. The LED lamps have a lifespan over 50,000 hours, 
which means they can be used for more than 10 years without 
requesting any replacement; the lifetime of the controller and 
the LED lights is chosen to be 10 years. Then their cost is 
summed up to 100,000 LD (45,000 + 20,000+35,000). Then 
the overall expenses which include the maintenance is 
1,250,200 LD for the twenty years. 

V. DISCUSSION 

      In order to select the best choice the two alternatives are 
compared in the following aspects: (i) The initial investment, 
(ii) The maintenance cost, (iii) The fuel cost, (iv) The total 
cost, and (iv) the social cost. The results of the comparison 
between the two alternatives are summarized in table IX. The 
main barriers for solar energy installation is the high initial 
investment comparing with the conventional one. For the 
street lighting system in Libya the initial cost is comparable 
with the conventional one. Over twenty years the cost of the 
solar powered LED street lighting system is 1,250,000 LD 
while the cost of the HPS lamp street lighting system widely 
used in Libya is 2,117,255 LD. This shows around 60%  



 

reduction in the cost over 20 years. Additionally, the solar 
powered street lighting system saves fuel and prevents the 
emission of CO2. The maintenance cost of the solar powered 
street lighting system is higher because of the price of the 
batteries. It should be noted that the social cost of the CO2 
should be considered in energy systems design. As can be seen 
from Table IX, the social cost is very high when the fuel oil is 
used.  

TABLE IX.  SOLAR POWERED LED AND FOSSIL FUEL SUMMARY 

 
Solar Powered 

LED 
Fossil Fuel HPS 

Capital cost 556,200 512,900 

Maintenance 
Cost 

694,000 350,000 

Total Cost 
without fuel 

1,250,200 862,900 

Electricity cost 0 1,254,355 

Cost with fuel 1,250,200 2,117,255 
The gas social 

Cost 
0 286,007 

The LO social 
Cost 

0 1,480,750 

The HO social 
Cost 

0 1,314,600 

Total Cost, 
(Gas fuel) 

1,250,200 2,403,262 

Total Cost, 
(LO fuel) 

1,250,200 3,598,005 

Total Cost, 
(HO fuel) 

1,250,200 3,431,855 

    

VI. CONCLUSION  

       In this paper, we propose replacing the grid connected 
HPS lamp street lighting system with a solar powered LED 
lighting system. The two alternatives are compared in terms of 
the capital cost, maintenance cost, fuel cost and the CO2 
emission. The cost of the solar powered LED street lighting 
system is 1,250,000 LD, while the cost of the high pressure 
Sodium lamp street lighting system is 2,117,255 LD. The solar 
powered LED street lighting proved to be economically 
feasible and saves fuel and money over its lifespan. On the 
other hand the current street lighting system in Libya is 
nonrenewable and unsustainable. The solar powered street 
lighting system is the optimum solution because Libya 
struggles to satisfy the energy demands and it is difficult in 
meantime to build new centralized power plants. As Libya 
relies on the oil and gas for electricity generation, these will 
reduce the country revenue when the load demands increase in 
near future. Furthermore the adoption of the PV system in 
Libya reducing the CO2 emission. This study can be used by 
the energy sector policy makers in Libya as a guide.  
 
 
 

REFERENCES 
[1] Ali Asheibe, Ashraf Khalil, "The Renewable Energy in Libya: Present 

Difficulties and Remedies". In the Proceedings of the World Renewable 
Energy Congress, Australia, 2013, pp. 1-5. 

[2] Ashraf Khalil, Ali Asheibe, "The Chances and Challenges for  
Renewable Energy in Libya". In the Proceedings of the Renewable 
Energy Conference, Palermo, 2015, pp. 1-6. 

[3] Zakariya Rajab, Ashraf Khalil, Ali Asheib, "Modeling, Simulation, 
Analysis and Control of Stand-alone PV System", In proceedings of the 
7th International Renewable Energy Congress "IREC 2016", 
Hammamet, 2016, pp. 1-6. 

[4] Lina Al-Kurdia, Reem Al-Masria, A. Al-Salaymeh, "Economical 
Investigation of the Feasibility of Utilizing the PV Solar Lighting for 
Jordanian Streets," Int. J. of Thermal & Environmental Engineering, vol. 
10, no. 1, pp. 79-85, 2015. 

[5] Mokhtar Ali, Mohamed Orabi, Emad Abdelkarim, Jaber A. Abu 
Qahouq, Abdelali El Aroudi, "Design and development of energy-free 
solar street LED light system," in 2011 IEEE PES Conference on 
Innovative Smart Grid Technologies - Middle East, , Jeddah, 2011, pp. 
1-7. 

[6] M.S. Wu, H. H. Huang, B. J. Huang, C. W. Tang, C. W. Cheng, 
"Economic feasibility of solar-powered led roadway lighting," 
Renewable Energy, vol. 34, no. 2009, pp. 1934–1938, 2009. 

[7] Mahmoud I. Masoud, "Street Lighting using Solar Powered LED Light 
Technology: Sultan Qaboos University Case Study," 2015 IEEE 8th 
GCC Conference & Exhibition, Muscat, Oman, 2015, pp. 1-6. 

[8] Ika Shinta Mardikaningsih, Wahyudi Sutopo, Muhammad Hisjam, Roni 
Zakaria, "Techno-economic Feasibility Analysis of a Public Street Light 
with Solar Cell Power," in Proceedings of the International 
MultiConference of Engineers and Computer Scientists 2016, Vol. 2, 
Hong Kong, 2016, pp. 1-5. 

[9] Nallapaneni Manoj Kumar, Anup Kumar Singh, K. Vinay Kumar 
Reddy, "Fossil Fuel to Solar Power: A Sustainable Technical Design for 
Street Lighting in Fugar City, Nigeria," in 6th International Conference 
on Advances in Computing & Communications, ICACC 2016, Cochin, 
India, 2016, pp. 956–966. 

[10] "General Electric Company Of Libya GECOL Annual Report," 2012. 

[11] Ashraf Khalil, Zakariya Rajab, Ali Asheibi, "The Economic Feasibility 
of Photovoltaic Systems for Electricity Production in Libya," The 7th 
International Renewable Energy Congress (IREC'2016), Hammamet, 
Tunisia, 2016, pp. 1-6. 

[12] Joshua Charap, "Libya: Selected Issues," International Monetary Fund, 
Washington, D.C, 13/151, 2013. 

[13]  Mohamed Moktar, Belkasem El-Obadi, Salah Sanoga, Saleh Osman 
Khalil El-Arroudi, "Demand Side Management in Libya: A Case Study 
of the General Electric Company of Libya," General Electricity 
Company of Libya, Tripoli, Libya, 2009. 

[14] P. Casals, X. Granados, R. Bosch, J.A. Martinez, "CO2. A new factor to 
be considered on the design of electrical distribution grids," in 
International Conference on Power Engineering, Energy and Electrical 
Drives, 2009. POWERENG '09, Lisbon, 2009, pp. 233-238. 

[15] Frances C. Moore, Delavane B. Diaz, "Temperature impacts on 
economic growth warrant stringent mitigation policy," Nature Climate 
Change, vol. 5, no. 2015, pp. 127-131, January 2015. 

[16] John A. Duffie, William A. Beckman, "Solar Engineering of Thermal 
Processes", 4th ed, Wisconsin–Madison: Wiley, 2013. 

[17] Martin Green, "Solar Cells: Operating Principles, Technology, and 
System Applications", Prentice-Hall, 1982. 

[18] I. M. Saleh Ibrahim Al-Jadi, M. A. EKhlat, N. M. Krema, "Photovoltaic 
in Libya Application, and Evaluation" in Proceedings of the 
International Conference on Renewable Energy for Developing 
Countries, pp. 1-11, 2005. 

.

 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


