
Workshop: “Solar Systems” 

175 

 

Solar Electricity Power Station Building. A Pre-
liminary Project Investigation for “PIRIN TEX 

LTD.” – Gotze Delchgev Using 
Boyko Kolev, Vanja Todorieva 

South-West University, Faculty of Natural Sciences and Mathematics, 
Geography, Ecology and Environment Protection, Blagoevgrad, Bulgaria 

Abstract: The total solar energy absorbed by Earth's atmosphere, 
oceans and land masses is approximately 3,850,000 exajoules (EJ=10

18
 J) 

per year. In 2005, this was more energy in one hour than the world used in 
one year. Photosynthesis captures approximately 3,000 EJ per year in bio-
mass. The amount of solar energy reaching the surface of the planet is so 
vast that in one year it is about twice as much as will ever be obtained from 
all of the Earth's non-renewable resources of coal, oil, natural gas, and 
mined uranium combined. 

Natural gas crisis such as this from January 2009 in Bulgaria turn into 
the best investments the development of technology for renewable energy 
sources using especially solar energy using for electricity production and 
water heating. 

The aims of this article are: 
To develop a preliminary project for solar electricity power station build-

ing; 
To estimate the profits of solar energy used for electricity production 

and water heating. 
Keywords: renewable energy sources, solar energy accumulation, so-

lar electricity power station, natural gas crisis. 

1. INTRODUCTION 
The Earth receives 174 petawatts (PW

2
) of incoming solar radiation (in-

solation
3
) at the upper atmosphere. Approximately 30% is reflected back to 

space while the rest is absorbed by clouds, oceans and land masses. The 
spectrum of solar light at the Earth's surface is mostly spread across the 

                                            
2
 petawatt (10

15
 watts). 

3
 Insolation is a measure of solar radiation energy received on a given surface area in a 

given time. It is commonly expressed as average irradiance in watts per square meter (W/m
2
) 

or kilowatt-hours per square meter per day (kW·h/(m
2
·day)) (or hours/day). In the case of 

photovoltaics it is commonly measured as kWh/(kWp·y) (kilowatt hours per year per kilowatt 

peak rating). 
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visible
4
 and near-infrared ranges with a small part in the near-ultraviolet. So-

lar radiation budget is presented in Figure 1. 

 
Fig. 1: Solar radiation budget. 

Earth's land surface, oceans and atmosphere absorb solar radiation, 
and this raises their temperature. Warm air containing evaporated water 
from the oceans rises, causing atmospheric circulation or convection. When 
the air reaches a high altitude, where the temperature is low, water vapour 
condenses into clouds, which rain onto the Earth's surface, completing the 
water cycle. The latent heat of water condensation amplifies convection, 
producing atmospheric phenomena such as wind, cyclones and anti-
cyclones. Sunlight absorbed by the oceans and land masses keeps the sur-
face at an average temperature of 14 °C. By photosynthesis green plants 
convert solar energy into chemical energy, which produces food, wood and 
the biomass from which fossil fuels are derived. Yearly Solar fluxes and 
human energy consumption are presented in Table1. 

From the table of resources it would appear that solar, wind or biomass 
would be sufficient to supply all of our energy needs, however, the in-
creased use of biomass has had a negative effect on global warming and 
dramatically increased food prices by diverting forests and crops into biofuel 
production. As intermittent resources, solar, biomass and wind raise other 
issues. 

 

                                            
4
 From about 380 to 750 nm. 
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Tab. 1: Yearly Solar fluxes and Human Energy Consumption. 

Yearly Solar fluxes & Human Energy Consumption 

Solar 3,850,000 EJ 

Wind 2,250 EJ 

Biomass 3,000 EJ 

Primary energy use (2005) 487 EJ 

Electricity (2005) 56.7 EJ 

 
Natural gas crisis such as this from January 2009 in Bulgaria turn into 

the best investments the development of technology for renewable energy 
sources using especially solar energy using for electricity production and 
water heating. 

The aims of this study are: 
To develop a preliminary project for solar electricity power station build-

ing. 
To estimate the profits of solar energy used for electricity production 

and water heating. 

2. OBJECT AND METHODS 

2.1 Object 
The region of Gotze Delchev (an area of about 1367 km

2
) is located in 

southwest Bulgaria and borrows most south border territories with Greece. 
It includes the municipalities Gotze Delchev, Hadgidimovo, Garmen and 
Satofcha and includes 58 settlements and two cities (Gotze Delchev and 
Hadgidimovo with population of 83339 by data from 1995). This region is 
situated on the one of the most picturesque nature tessellation: of parts of 
Pirin, western Rodopi, Slavjanka and Stargach, the valley of middle Struma 
and Gotze Delchev valley. 

The Gotse Delchev municipality encompasses an area of 315.8 km
2
 in 

the southwest part of Bulgaria. It borders the municipalities of Hajidimovo, 
Garmen, Bansko and Sandanski. 

The town of Gotse Delchev is situated in the Gotse Delchev Hollow, at 
the southwest foot of the Middle Pirin Mountain, along both banks of the 
Nevrokopska (Gradska) River - a tributary to the Mesta River, which flows 3 
km west of the town. 

The general view of the Pirin Tex Ltd. is presented on Figure 2. Its ac-
tivities included production and sale of men's clothes with the company's 
own trademark - Rollman Fashion. 
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Fig. 2. PIRIN TEX LTD. - the general view. 

2.2 Methods 
The radiative energy from the Sun that keeps our planet warm exceeds 

by far the current primary energy supply used by mankind for its comfort, 
leisure and economic activities - [3], [4]. It also exceeds vastly other energy 
sources at ground level such as geothermic or tidal energy, nuclear power 
and fossil fuel burning. Sunrays also drive hydraulics, wind and wave power 
and biomass growth. 

Solar technologies are broadly characterized as either passive or active 
depending on the way they capture, convert and distribute sunlight [1]. Ac-
tive solar techniques use photovoltaic panels, pumps, and fans to convert 
sunlight into useful outputs. Passive solar techniques include selecting ma-
terials with favorable thermal properties, designing spaces that naturally cir-
culate air, and referencing the position of a building to the Sun. Active solar 
technologies increase the supply of energy and are considered supply side 
technologies, while passive solar technologies reduce the need for alternate 
resources and are generally considered demand side technologies - [2]. 
The theoretical potential of Bulgarian solar resources is presented in Figure 
3. 

3 RESULTS AND DISCUSSIONS 

3.1  Project development 
We offer two standard modules with different electric power and 

working on 16.5 and 35 volts for solar electricity power station building - [5]. 
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Fig. 3. Bulgarian solar resources (theoretical potential). 

 
Tab. 2: Characteristics of the first type of modules. 

Model WSK0001 WSK0039 WSK0019 WSK0020 WSK0021 

Power, W 5.5 12.0 23.0 
35.

0 
55,0 

Working 
voltage, V 

16.5 16.5 16.5 
16.

5 
16,5 

Working 
current, А 

0,33 0,73 1.39 
2.1

2 
3,33 

Width, mm 205 405 405 605 605 
Height, mm 305 305 605 605 905 
Thickness 
with the 
frame, mm 

31 31 31 31 35 

Weight, kg 1,32 2,41 4.51 
6.5

4 
9,74 

 
Tab. 3: Characteristics of the second type of modules. 

Model WSG0036E70 WSG0036E75 WSG0036E80

Power, W 70,0 75,0 80,0 

Working voltage, V 33,0 34,0 35,0

Working current, А 2.12 2.21 2.29 

Width, mm 605 605 605 

Height, mm 1205 1205 1205 

Thickness with the 
frame, mm 

35 35 35 

Weight, kg 12.71 12.71 12,71 
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3.1.1 Mono-phase and Three-phase transformers – series so-
larSTAR 

We offer two types standard set transformers – mono-phase (A series) 
and three-phase (X series) with different power supplies. Two examples of 
transformers connection are presented in Figure 4. 

3.1.2 Circuit-breakers 
We offer two Circuit-breakers: DC Circuit breaker MC4 and DC Discon-

nect. Their characteristics are presented in Table 4 and connection - Figure 

5: 

3.1.3 Commutators 
For bigger solar parks building in is necessary to connect many strings 

of solar modules. So it is necessary to use commutators that grouping the 
generating energy and transmiced it by smallest number of cables with big-
gest Ø. The most important characteristics of them are presented in Table 5 
and connection - Figure 6: 
 
Tab. 4: Characteristics of Circuit-breakers. 

Model DC Cirquit breaker MC4 DC Disconnect 

Maximum voltage, Vdc 900 600 

Maximum current, Аdc 25 25 

Section of the input cable, mm 4 6 

Section of the output cable, 
mm 

6 6 

Numbers of inlets 3 4 

Numbers of outlets 2 1 

 
Würth Solergy offered 2 standard modules STARcheck AX and 

STARcheck PRO. Very often it is offered AX series, because they have a 
possibility to monitor up to 100 modules. 

Manufacturer of GeneCIS solar modules and supplier of customized 
complete solar installations. Because applies also with Photovoltaic plants: 
each chain is only as strong, as your weakest member – Figure 7. 

For solar electricity plants on trade objects you can use special financ-
ing and depreciation possibilities as well as tax benefits, which are naturally 
dependent on their personal starting situation. Inform is worthwhile oneself! 
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Fig. 4. Transformers connection 

 

 
Fig. 5. Circuit-breakers connection 

 
Tab. 5: Characteristics of commutators. 

Model STARconnect 12 STARconnect 16 

Maximum voltage, Vdc  900 900 

Maximum current, Аdc 120 160 

Section of the input cable, mm 6 6 

Section of the output cable, mm 50 150 

Numbers of inlets 12 16 

 

 

a - direct 
connection 

b – protect-
ed connec-
tion  
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Fig. 6. Commutators connection together with inventor X-series. 

 

 

 
Fig. 7. Photovoltaic plant. 

 

4 CONCLUSIONS 
The preliminary project for solar electricity power station was build. 
The profits of solar energy used for electricity production and water 

heating are in preferential conditions for stimulating photovoltaic develop-
ment in Bulgaria include but not limited to special government guaranteed 
sell prices of power generating by PVf or 25 years as follows: 

• 400 euro per MWh generated by PV up to 5 kW power. 

• 367 euro per MWh generated by PV as high as 5 kW power.  
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The conclusion of this study is that, depending on the location, rooftop-
mounted PV systems produce the amount of energy so as to recover their 
energy content from manufacturing and recycling in the range of 1.6 to 3.3 
years and produce during their energy production period or service life be-
tween 17.9 and 8 times their initial energy content. Once they have reim-
bursed their initial energy input, rooftop-mounted PV systems can avoid, 
during their lifetime, the emission of up to 40 tons of CO2 depending on 
their location and on the local electricity mix available. 

Results for PV facades are logically slightly worse than for roof-top PV 
systems since they produce less energy for the same installed power. They 
produce the amount of energy to recover their energy content from manu-
facturing and recycling in the range of 2,7 to 4,7 years and produce during 
their service life between 10,1 and 5,4 times their initial energy content. 
Their contribution to CO2 emissions mitigation can be up to 23 tons of CO2 
per kWp installed. 
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