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Background to the research 

Objectives of this research 

Purpose of the research 

Problems to be investigated 

Scope and Limitations 

Plan of development 



Residential low voltage grid-tied systems 

Grid-tied systems with no storage option 

Figure 2-1 Grid-tied residential system with no storage option 



 Grid-tied systems with storage 

Figure 2-2 Grid-tied system with storage option 



Low voltage residential load power and grid quality requirements 

i. Power requirements

Table 2-1 Typical 1kW PV grid-tied system power requirements 

Identification PV Panel  Battery  Inverter  Grid  

No. of Units 

Rating 

Voltage 

Frequency 

Power Factor 

Manufacturer 



ii. Power quality requirements 

Table 2-2 Grid standard steady state voltage characteristics [4] 

Table 2-3 Harmonic standard for Class A residential loads [7] 



Table 2-4 Harmonic standard for Class C residential loads [7] 

Table 2-5 Harmonic standard for Class D residential loads [7] 



Figure 2-3 Surge power of residential class D load (a) grid-connected (b) inverter connected  

Energy storage 



 Chemical introduction to batteries 

Figure 2-4 Secondary cell in charging mode 

 Electrical introduction to batteries 



Figure 2-5 First order battery electrical equivalent circuit  

 Charging a battery 



Figure 2-6 Lithium-ion cell charging curve  

i. Constant voltage  



ii. Constant Current 

iii. Trickle charge  

iv. Float charge 

 Discharging a battery 



Figure 2-7 battery discharge curves of two batteries at a rate of 0.2C  

Figure 2-8 Lithium ion battery discharge curves at varying temperature vs discharge time  



Figure 2-9 Lithium ion battery discharge curves at different C rates 

 Types of secondary batteries 

i. Nickel-Cadmium  


