
 

 

  

with some simple PV applications in today’s society, such as calculators and
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method is known as phase control and converters are also called “phase contro

converters”.  Since thyristors can block voltage in both directions it is possible to reverse



            g in the “inverting

mode”. The thyristors in the converter circuit are commutated with the help of the supply

voltage in the rectifying mode of operation and are known as “Line commutated

converter”.  The same circuit while operating in the inverter mode r  

counter emf for commutation and is referred to as the “Load commutated inverter”.
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 α angle after the positive going zero crossing of v   
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        α each thyristor is fired “α” angle after the

positive going zero crossing of the line voltage with which it’s firing is associated. Once



  

          



  is converter is also called the “six pulse” converter. The input
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            α < 90°. It follows from

           



of the converter. However if α is made larger than      
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 α in the range 90° < α < 180° it is observed from Fig.  

dc voltage is negative and the displacement angle φ of the fundamental component of the

input ac line current is equal to α > 90°. Therefore, power in the ac side flows from the



       

  

commutation is impressed with a negative voltage of duration β = π – α. For successful

            

 

β ≥ ωtq, tq is the thyristor turn off time

Therefore πα ≥ ωtq or α ≤ πωtq.

This imposes an upper limit on the value of α. In practice this upper value of α is
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   δ.T:

Using the two previous equations, δ is:
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 and δ by their respective expressions yields:
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 Install equipment according to manufacturer’s specifications, using installation
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This is a delta configuration. Across any one (of 3 transformers) there’s 240V. On

            



 

           



 



          

two poles there’s 480V, and between any pole and neutral there’s 277V. The
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tracker performance. During cloud cover, a solar PV string’s DC voltage can drop

           

         







Solar PV panels or receivers should be connected in series to form “strings”. Strin

            











              

              













         

              





             



A solar PV’s D
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3 .1 Voltage Source Inverters

3.1.1 The Two-level VSI

           

     

           

 

  

        

                −

               

  

 

           

            

   

            

 

  

 

        

         

         

 

www.ravivarmans.com



 

3.1.2 Square-wave Operation
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3.1.3 Carrier-based PWM (CB-PWM)
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3.1.4 Switching Frequency Optimal PWM (SFO-PWM)

     



3.1.4.1 Trapezoidal Modulating Function
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3.1.4.2 Third Harmonic Modulating Function
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Grid-Tie Inverter 

A grid-tie inverter, or a (GTI) is a special type of inverter that is used in a renewable energy 
power system to convert direct current into alternating current and feed it into the utility 
grid. The technical name for a grid-tie inverter is "grid-interactive inverter". They may also 
be called synchronous inverters. Grid-interactive inverters typically cannot be used in 
standalone applications where utility power is not available. 

Residences and businesses that have a grid-tied electrical system are permitted in many 
countries to sell their energy to the utility grid through a policy known as "net metering", 
whereby the entity that owns the renewable energy power source receives compensation 
from the utility for its net outflow of power. So for example, if during a given month a power 
system feeds 500 kilowatt-hours into the grid and uses 100 kilowatt-hours from the grid, it 
would receive compensation for 400 kilowatt-hours. In the US, net metering policies vary by 
jurisdiction.

Typical Operation

Inverters work by taking the DC power from the source, such as an array of photovoltaic 
modules (typically 250 to 600 volts DC) or micro hydroelectric turbines, and inverting it to 
AC power so it can be fed into the grid. The inverter must also synchronize its frequency 
with that of the grid (e.g. 60 Hz) using a local oscillator and limit the voltage to no higher 
than the grid voltage. Typical modern GTI's have a fixed unity power factor, which means its 
output voltage and current are perfectly lined up, and its phase angle is within 1 degree of 
the AC power grid. The inverter has an on board computer which will sense the current AC 
grid waveform, and output a voltage to correspond with the grid.
Grid-tie inverters are also designed to quickly disconnect from the grid if the utility grid goes 
down. This is an NEC requirement that ensures that in the event of a blackout, the grid tie 
inverter will shut down to prevent the energy it produces from harming any line workers 
who are sent to fix the power grid. 

Technology 

Grid-tie inverters that are available on the market today use a number of different 
technologies. The inverters may use the newer high-frequency transformers, conventional 
low-frequency transformers, or even use no transformer. Instead of converting DC current 
directly to 120 or 240 volts AC, high-frequency transformers employ a computerized multi-
step process that involves converting the power to high-frequency AC and then back to DC 
and then to the final AC output voltage. Transformerless inverters, which boast lighter 
weight and higher efficiencies than their counterparts with transformers, are popular in 
Europe. However, transformerless inverters have been slow to enter the US market. Until 
2005, NEC code required all solar electric systems to be negative grounded, an electrical 
configuration that interferes with the operation of transformerless inverters. The issue at 
stake currently is that there are concerns about having transformerless electrical systems 
feed into the public utility grid since the lack of galvanic isolation between the DC and AC 
circuits could allow the passage of dangerous DC faults to be transmitted to the AC side.

Most solar grid-interactive inverters on the market include a maximum power point tracker 
that enables the inverter to extract an optimal amount of power from the solar array by 
tracking the array's maximum power point.
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