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Potential to improve: 
 
• Batteries are connected in 

parallel 
 

• Charge Controller parallel 
 

• Panels parallel 
 

• Reduced monitoring 
 
• Inverter Quality 

 
• Parallel running Systems 

Old System 
1. Introduction 
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New System 

1: Battery bank 
 
2: Sunny Boy (Solar Inverter) 
 
3: Sunny Island (Battery Inverter) 
 
4: Remote Control 
 
5: Batfuse 
 
6: Sunny Home Manager 

1. Introduction 
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New System 
1. Introduction 
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Different Priorities 

Air Conditioner 

Light, Laptop, Printer, Internet,  
Off at 
50 % SOC 

Off at 
70 % SOC 

SOC: State of Charge 
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2. Load-shedding function 

Multifunctional relay in the „Sunny island“ 

Sunny island Air Conditioner 

NO (Normaly open) 
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3. Sunny Portal 
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855.90 kWh  September 2017 – 16.01.2018 = 135 Days 

855.90 kWh/135 days = 6.34 kWh 

4. Economic Calculation 



4. Economic Calculation 
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Panel: 0,60 US$/Wp  3.6 kW = 3600W x 0,60 US$ = 2.160 US$   

Batterie: 270 US$/kWh   26 kWh * 270 US$/kWh = 7.020 US$  

Sunny Island: 2.400 US$ 

Sunny Boy: 1.100 US$   

Additional material:  
Cable, Communication, Support Structure etc. = 2.000 US$  

Total Cost: 14.680 US$ = 4.077 US$/kW  



4. Economic Calculation 
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Panel 
14% 

Inverter 
24% 

Battery 
48% 

Additional 
material 

14% 

Cost allocation in percent % 
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Actual Consumption per day: 6.34 kWh  

Power Source Cost per kWh Cost per day Reliable 

Generator 0,75 US$ 4.7 US$ Yes 

IPP with 3 A  4.5 US$ No 

LEC 0,37 US$ 2.34 US$ No 

Solar System 0,42 US$ 2,66 US$ Yes 

Possible Consumption per day: 12 kWh  

Power Source Cost per kWh Cost per day Reliable 

Generator 0,75 US$ 9 US$ Yes 

IPP with 6 A  8.5 US$ No 

LEC 0,37 US$ 4.4 US$ No 

Solar System 0,22 US$ 2,66 US$ Yes 

 You save 1,8 US$/day (compare LEC), 5,80 US$/day (Compare IPP) 

Calculation over 15 years 
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5. Visualisation with sunny portal 

Energy from 

the sun for 

all 
appliances 
and charging 
the battery 
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5. Visualisation with sunny portal 

Charging 

behavior and 

state of 

charge of the 
battery 
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Visualisation with sunny portal 

Charging  

40% Difference in state of charge = 10 kWh 

75% of the energy comes directly from the sun  
25% of the energy goes through the battery  
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Visualisation with sunny portal 

Discharging  

Weekend 
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Visualisation with sunny portal 

Charging 

Discharging 
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Visualisation with sunny portal 
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Next Time 

- System Grounding 
- Load management 
- More analyzes from the batteries 
- What you want to know?? 



Thank you 

15.01.2018 

EnDev-Project Liberia 
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22 

 

• Flexibel 
• Durability 
• Monitoring 
• Less losses 
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Durability 
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What means IP 54? 
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Monitoring 
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Monitoring 
 
 

 
 

 
 

14.07.2017 – Kick-off SMA Office System 



Why we install a SMA-System? 

27 

Less losses 
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Why we install a SMA-System? 
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Less losses 
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What that means for 
the current? 

AC:  230V  
DC: 12 / 24 

/48V 

AC:  less 
current 
DC: high 
current 

AC:  small 
voltage drob 

DC: big 
voltage drob  

What that means for 
the voltage? 

P=[W] 

P=[W] 



System Design 
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Load 

30 DD.MM.YY - Name of presentation 

 Measure the consumption 



System Design 
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System Design 
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Calculation 
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• Size the System according to the weakest month 

 

• Production: 4000 Wh/day/m²  

• Consumption: 8400 Wh/day 

- 30 % System looses -> 8400 Wh / 0,70 = 12000 Wh/day 

- 15 % Panel efficiency (85% looses) -> 1200 Wh / 0,15 = 80000 Wh/day 

 

A=80000 Wh/day / 4000 Wh/day/m² =20 m² 

 

 

P= 20 m²*0,15*1000W/m² = 3 kW 



System Design 
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New Situation 

• Power: 3.9 kW 
• Panels: 26x150W 

PV Power Battery Capacity Equipment 

• Battery: 548 Ah @C10 (2.1V) 
• Capacity: 27 kWh (24 Batteries) 

• Sunny Boy 4000TL  
• Sunny Island 8.0H 
• Sunny Home Manager 



Components 
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Components 
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Components 
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Solar Module 

PDF: 
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjlpIKL4obVAhVpIcAKHZDZBwgQFgg8MAM&url=htt
ps%3A%2F%2Fwww.solarworld-usa.com%2F~%2Fmedia%2Fwww%2Ffiles%2Fdatasheets%2Fsunmodule-off-grid%2Fsunmodule-off-grid-poly-solar-panel-150-
r6a.pdf&usg=AFQjCNHjDt6OH7xWVD6MsqkJLUbJlM1FGw 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjlpIKL4obVAhVpIcAKHZDZBwgQFgg8MAM&url=https://www.solarworld-usa.com/~/media/www/files/datasheets/sunmodule-off-grid/sunmodule-off-grid-poly-solar-panel-150-r6a.pdf&usg=AFQjCNHjDt6OH7xWVD6MsqkJLUbJlM1FGw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjlpIKL4obVAhVpIcAKHZDZBwgQFgg8MAM&url=https://www.solarworld-usa.com/~/media/www/files/datasheets/sunmodule-off-grid/sunmodule-off-grid-poly-solar-panel-150-r6a.pdf&usg=AFQjCNHjDt6OH7xWVD6MsqkJLUbJlM1FGw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjlpIKL4obVAhVpIcAKHZDZBwgQFgg8MAM&url=https://www.solarworld-usa.com/~/media/www/files/datasheets/sunmodule-off-grid/sunmodule-off-grid-poly-solar-panel-150-r6a.pdf&usg=AFQjCNHjDt6OH7xWVD6MsqkJLUbJlM1FGw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjlpIKL4obVAhVpIcAKHZDZBwgQFgg8MAM&url=https://www.solarworld-usa.com/~/media/www/files/datasheets/sunmodule-off-grid/sunmodule-off-grid-poly-solar-panel-150-r6a.pdf&usg=AFQjCNHjDt6OH7xWVD6MsqkJLUbJlM1FGw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjlpIKL4obVAhVpIcAKHZDZBwgQFgg8MAM&url=https://www.solarworld-usa.com/~/media/www/files/datasheets/sunmodule-off-grid/sunmodule-off-grid-poly-solar-panel-150-r6a.pdf&usg=AFQjCNHjDt6OH7xWVD6MsqkJLUbJlM1FGw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjlpIKL4obVAhVpIcAKHZDZBwgQFgg8MAM&url=https://www.solarworld-usa.com/~/media/www/files/datasheets/sunmodule-off-grid/sunmodule-off-grid-poly-solar-panel-150-r6a.pdf&usg=AFQjCNHjDt6OH7xWVD6MsqkJLUbJlM1FGw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjlpIKL4obVAhVpIcAKHZDZBwgQFgg8MAM&url=https://www.solarworld-usa.com/~/media/www/files/datasheets/sunmodule-off-grid/sunmodule-off-grid-poly-solar-panel-150-r6a.pdf&usg=AFQjCNHjDt6OH7xWVD6MsqkJLUbJlM1FGw
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- Square wave (cheap simple) 
- Modified sine wave (middle 

class) 
- Pure sine wave (bst class) 

 
 



Components 
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Sunny Boy 4000TL (Grid –tie inverter) 

• What means 4000? 
• How many strings we have? 
• Why we have ….strings? 
• How I can connect the panels 

 Datasheet: http://files.sma.de/dl/15330/SB5000TL-21-DEN1551-V20web.pdf 

http://files.sma.de/dl/15330/SB5000TL-21-DEN1551-V20web.pdf
http://files.sma.de/dl/15330/SB5000TL-21-DEN1551-V20web.pdf
http://files.sma.de/dl/15330/SB5000TL-21-DEN1551-V20web.pdf
http://files.sma.de/dl/15330/SB5000TL-21-DEN1551-V20web.pdf
http://files.sma.de/dl/15330/SB5000TL-21-DEN1551-V20web.pdf
http://files.sma.de/dl/15330/SB5000TL-21-DEN1551-V20web.pdf
http://files.sma.de/dl/15330/SB5000TL-21-DEN1551-V20web.pdf
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Why two strings? 



Components 
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Combination of Panels and Sunny Boy 4000TL 

How many Panels per String we should use? Have in mind we want to 
reach 3.9 kW 

3.9 kW / 150W = 26    /  Two Strings   / 26 Panels /2 = 13 Panels per String 

How we can know that we have the right Inverter (Sunny Boy) 

Maximum open circuit voltage from the string fits into the range of 
Inverter.  ( 22.5V*13 = 292,5V )  This is for 25°C 



Components 
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Combination of Panels and Sunny Boy 4000TL 

What is the minimum Voltage we have? 

Maximum power point voltage from the string fits into the range of 
Inverter.  ( 18.3V*13 = 238V )  This is for 25°C 

Does the Temperature play a role? 

Situation for 75°C 
50 * 0,31%= 15%  238/1,15 = 207V   

Panel 

Inverter 



Batteries 
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• Lead-Acid Battery 

 

 sealed vented 

- Dry battery 
- Gel or absorbed by a sponge 
- No maintenance 
- Less lifetime / bit moe expensive  

- Wet battery 
- Liquid 
- Maintenance needed 
- Longer lifetime/cheaper  



Battery 
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Lifetime Battery 
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Sunny Island 
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Maximum power: 6590 Watt (With buffer: 7100Watt  



Electrical protection device 
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- Panel disconnection  - SPD (Surge Protection device) 



Electrical protection device 
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- Fuses (BatFuse, for House installation)  

How can I size it?  



Grounding 
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• Connecting all metal bodies of the equipment together to the 
ground electrode 

Why? 

  

 



Grounding 
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Next Week 
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• Batteries 

• Sunny Boy 

• Sunny Island 

• Protection devices 

• Cable size 

 



Thank you for your attention. 
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Funded by:  

Coordinated by: 



Calculation 

53 DD.MM.YY - Name of presentation 

• Actual energy demand: 4 kWh/day + 2 kWh/day 

How much more energy per day do we have with the system extension? 

- PV power: 3.9 kW (@STC) 

4.5 Full Sunhours 
-> 1000W/m² for 4.5 hours per day (in 
average) 

3.9 kW * 4.5 H = 17,55 kWh 
 
30% losses  
17,55 kWh /1,3 = 13,5 kWh 



Contact: 
EnDev Liberia 
www.endev.info 

http://www.endev.info/

