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PV generation-Current scenario in the World 

 Challenge :  

 World energy consumption increases 2%/ year => exhaustion of fossile source 

 Production of energy ensured by fossil source : rarer and more expensive; emission of CO2 

 Developed countries : energy produced from RE (promotion and exploitation in the future 

potential of RE)  

 PV energy : promising source without CO2 and limitless energy source, noiseless operation 

 Evolution of global PV cumulative 

installed capacity 2000 – 2008 

(source : EPIA) 

Grows exponentially, 2013 (140 GW 

of PV installation) 
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 Potential of PV energy in Vietnam (source : renewableenergy.org.vn)  

 Having  of good constant solar source with roughly 2000-2500h of sunshine/ year 

 Solar radiation for energy production can total up to 1744,5 kWh/m2/year, current use 3000 kW 

 At present, the total installed : 650 kW (5000 sites around the country) 

PV development in Vietnam 1989 - 2008 

 Goverment policy 

 Much plant to increase budget for RE (VII plant, … 2007, 

2011) 

 Support mechanism for RE/PV : law , decree 

PV energy potential in Vietnam 
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PV system overview 

 PV energy :  

  PV cell converts light energy (solar irradiance) into electrical energy 

 PV cell generate DC voltage  and this DC voltage converted into AC by using power    electronics 

inverter 
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PV system overview 

 On - Grid :  
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PV system overview 

 On - Grid : Single phase  topology is widely used in PV inverters marketed  

Filter 

• RIELLO (Helios Power HP 4065 REL-D) 

• AROS type Sirio 4000; SCHNEIDER type 

SunEzy 2000,4000,400E  

• SMA type Sunny Boy 2100TL  

• SPUTNIK type Solarmax 2000C/3000C  

• SPUTNIK type Solarmax 2000S/3000 S  

• SPUTNIK type Solarmax 4600S/6000 S  

 DC/DC  

 Boost converter : amplifies the input voltage DC 

 IGBT : convert DC current to AC current using 

the pulse width modulation technique 

L 
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PV system overview 

 On - Grid : Three phase  topology is widely used in PV inverters marketed  
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Condition for synchronization PV to electric Grid 

 Condition  standard given by the power company 

 Safety : the inverter must disconected to grid if the grid is dead 

 Accident for person & damage for equipement connects to grid : voltage dectector & 

current detector 

 Nominal specification of inverter voltage : value (voltage AC, frequency, harmonic, 

shfting phase 

If those factor strays too far of grid’s specification  inverter 

must also isolate to grid 

IEEE 1547 standard (0 – 500 kVA) 

 Voltage different : 10 %  

 Frequency different : 0,3 Hz 

 Phase angle different : 10° 

[ieee.org] 
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Condition for synchronization PV to electric Grid : single phase  

a b

L 

Equivalent electrical circuit  Phase diagram  

Lgridinv VVV 
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Inverter control description 

a b

 invinv Vv .2

 outiout Ii .2

outoutLL LIjIjXV 

: gridV
outI

: gridV inverteroutI _

Shift phase between inverter output current 

and grid voltage  to be controlled 

Equivalent electrical circuit  Phase diagram  
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Inverter control description 

a) Assuming the phase angle  const: and varying the amplitude of the inverter output voltage   

a b

and assuming the phase angle  var:b) The amplitude of the inverter output voltage = cts   

 coscossin outLLinv IXVV 

L

invgrid

outgrid
X

VV
IVP




sin.
cos 

Other  

sin. outgrid IVQ 

 

L

gridinvgrid

gridinvoutL

X

VVV
Q

VVIX










cos

cossin..
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Power Control Shifting Phase method 

)sin(2 uinvVe  

invgridinv VVV  22

)
360
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Simulation : Matlab simulink 

Local load variation 

Inverter output power & grid power influence 

by local load 
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Simulation : Matlab simulink 

Variation of grid voltage 

Inverter output power influence by grid 

voltage 
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Simulation : Matlab simulink 

Variation of shift angle 

Variation of shift angle : inverter voltage & 

grid voltage 

st 08,0

9:


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 Scenario of the project :  

Photovoltaic installation in the world 

Potential of photovoltaic in Vietnam 

Photovoltaic system oveview 

Grid – connected PV (in Low Voltage) 

 Micro Smart – Grid : USTH 

building Energy Management 

 Smart- Grid : integration of 

RE, electrical storage, 

management solutions. 

 Short-term : interaction between 

PV systems and the LV network 

related to voltage considerations : 

quality, stability (dirturbances of Grid) 

 Long-term : standards and the 

technical requirement  



Thank You 
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