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A Study of Voltage Quantity Enhancement by STATCOM for Facilitating the
Integration of Large Amount of Dispersed PV Generations to Distribution Grid
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Abstract

Along with the increasing common concerns on global warming and exhaustion of fossil fuels,
renewable energy generation is paid great attentions and may be rapidly introduced into the existing power
grid not only at the power transmission network sides but also at the distribution feeder sides. However,
with more and more renewable energy generations being integrated into the distribution system, the power
fluctuation of these generations may cause some problems in distribution voltage and then aggravate the
power supply quantities. For this purpose, in this work, we have made an approach aiming at obtaining
mitigation effects of both rise and imbalance in the distribution voltage, which is caused by integration of
large amount of PV generations, by use of a single STACOM device - one type of the FACTS (Flexible AC
Transmission System) devices based on the application of power electronic technologies. STATCOM
model and its control systems, which have the functions of both mitigating the voltage fluctuations and
compensating the voltage imbalances, are designed and introduced into a typical power distribution system
model with large number of PV generations at the load sides. Simulation results have illustrated that the
application of the designed STATCOM can bring about satisfied improvement of rise and imbalance in the

voltage simultaneously for a distribution system with renewable energy generations.
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Fig.1. System Configuration of STATCOM
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Table 1 Specifications of STATCOM

Rated Capacity 1[MVar]
Rated AC Voltage 6.6[kV]
Rated DC Voltage 0.675[kV]
Winding Factor
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of Transfomer
Rated AC Current 0.0875[kAl
Frequency 50[H z]
DC Capacitor 8[m F]
Carrier 5000[H z]
Frequency
Multiplex Layer 2
Transformer Y-A
Impedance
27.73[mH]
of Transformer
Harmonic Filter 40[ ¢ Fl
Power Device IGBT
I
Load Current L In Lndlng
Compensation [ ?:]mn‘l‘etriml Ip,In 3¢ -dq Ipd,Ipq , p=Positive Phase
Current ramates Vep.Ven | Trensformation| Ind,Ing n=Negative Phase
System s Tr: tion| Sp.Vsn :Vspd,Vqu
Voltage Vsnd,Vsnq
System W Reactive Current
Voltage  System Voltage P Qoptmll}? f
RMS  Constant Control  1PdVgpq ositive Phase
System . [N Ving
Voltage s Ipgt - Aa la
—— 00— — —
Reference + .
Active Current Ba $a
DC DC Voltage Control of — —
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Fig.2. Block Diagram of Control System for STATCOM
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Fig.3. System Connected with a STATCOM
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Fig.4. Power System Model
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Fig.5. Active Power of PV Generation in Each Node
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Fig.6 . Line-to-Line Voltage (RMS) of Node6 in case
without STATCOM
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Fig.7. Line-to-Line Voltage (RMS) of Node6 in case
with STATCOM
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Fig.9. Voltage Wave of Nodel0 in case with STATCOM
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