
Dimensioning of a solar autonomous 
system with a battery, intended for 
powering free-standing 
telecommunication equipment in 
Slovakia.

The methodology can also be used for 
dimensioning island systems of buildings 
and other facilities



Step 1

Slovakia – worst month is December
1.066 kwh/m2/day

Step 1 - determining the average value of 
solar radiation during the worst month in 
year



Step 2

Step 2 - creating a list of appliances and calculating the total 
energy consumtion - 24 hour method



Step 3

Step 3 - Calculate the computing power and the amount of required energy for 
which the system is dimensioned

𝑆𝑑 = 𝑆𝑝 1 + 𝑘𝑔 1 + 𝑘𝑐 = 438 1 + 0,1 1 + 0,1 =529,98 VA

𝐸𝑑 = 𝐸𝑡 1 + 𝑘𝑔 1 + 𝑘𝑐 = 9188 1 + 0,1 1 + 0,1 = 11117,48 𝑉𝐴ℎ

Kg - coefficient respecting the expansion of the device in the future (5-20%)

Kc - coefficient respecting the inaccuracy in the design and all other than 
standard conditions, caused by neglect of maintenance, ... (5-20%)



Step 4, 5

Step 4 - Select battery type and voltage selection
- lead accumulators, 120V DC

Step 5 - calculation of the maximum and minimum number of cells connected in 
series
1 cell parameters:
- charged cell voltage 2.25 V
- minimum cell voltage 1.8 V
- voltage tolerance Vmax = 20%, Vmin = 10%

𝑁𝑚𝑎𝑥 =
𝑉𝐷𝐶 1+𝑉𝑚𝑎𝑥

𝑉𝐶
=

120∗(1+0,2)

2,25
= 64 𝑐𝑒𝑙𝑙𝑠

𝑁𝑚𝑖𝑛 =
𝑉𝐷𝐶 1 + 𝑉𝑚𝑖𝑛

𝑉𝑒𝑜𝑑
=
120 ∗ (1 − 0,1)

1,8
= 60 𝑐𝑒𝑙𝑙𝑠



Step 6

It is necessary to first determine the coefficients: 
- depth of battery discharge 𝑘_𝐷𝑂𝐷 = 80%
- battery aging factor 𝑘_𝑎 = 25%
- correction factor for temperature 30 ° C, 𝑘_𝑡 = 0,95
- load factor kc = 10%

Step 6 - Determine the battery capacity

𝐶𝑚𝑖𝑛 =
𝐸𝑑𝑘𝑎𝑘𝑐𝑘𝑡
𝑉𝑑𝑐𝑘𝑑𝑜𝑑

=
11117,48 ∗ 1,25 ∗ 1,1 ∗ 0,956

120 ∗ 0.8
= 152,23 𝐴ℎ



Step 7

Parameters of the selected module: 
- peak power 𝑃_𝑝𝑒𝑎𝑘 = 300 Wp
- rated voltage 𝑉_𝑛 = 12 𝑉
- temperature coefficient γ = 0.38% per ° C
- tolerance specified by the manufacturer f = 5%

- Assume an average temperature of 20 ° C: 𝑇𝑐𝑒𝑙𝑙,𝑒𝑓𝑓= 𝑇𝑎,𝑑𝑎𝑦 + 25 = 20 + 25 = 45 °𝐶

- Temperature factor: 𝑓𝑡𝑒𝑚𝑝 = 1 − 𝛾 𝑇𝑐𝑒𝑙𝑙,𝑒𝑓𝑓−𝑇𝑆𝑇𝐶 = 1 − 0.0038 ∗ 45 − 25 = 0,924

Step 7 - selection of the type of photovoltaic panels



Step 7, 8

- Dirt factor 𝑓𝑑𝑖𝑟𝑡=0,97

- Netto output power of the module :   𝑃𝑚𝑜𝑑 = 𝑃𝑠𝑡𝑐 ∗ 𝑓𝑡𝑒𝑚𝑝 ∗ 𝑓𝑚𝑎𝑛 ∗ 𝑓𝑑𝑖𝑟𝑡 =

300 ∗ 0,924 ∗ 0,95 ∗ 0,97 = 255,43 𝑊

Step 8 - calculation of the size of the photovoltaic field

When considering the overload coefficient f0 = 1.1 and the efficiency of the subsystems 
85%, the number is possible modules within the field are calculated as follows:

𝑁 =
𝐸𝑑 ∗ 𝑓0

𝑃𝑚𝑜𝑑 ∗ 𝐺 ∗ η𝑝𝑣𝑠𝑠
=

11117,48 ∗ 1,1

255,43 ∗ 1,066 ∗ 0,85
= 52 modules


