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General Performance

It is essential to balance the supply and demand of active
and reactive power in an electric power system. If the
balance is lost, the system frequency and voltage
excursion may occur resulting, in the worst case,

in the collapse of the power system. Pouee
Appropriate voltage and reactive power mil “’”I on

control is one of the most important
factors for stable power system
operation. Static Var
Compensation (STATCOM)
technology is one of the
advanced power electronics
systems known as FACTS
controllers, which provides
fast and continuous
capacitive and inductive
reactive power supply to the
power system.

Transient
stability
improvement

STATCOM Features

a. Compact size

b. System voltage support and stabilization by smooth control over a wide range of operating conditions.

c. Dynamic response following system contingencies

d. High reliability with redundant parallel converter design and modular construction.

e. Flexibility of future reconfiguration to BTB (Back to Back) power transmission or UPFC (Unified Power Flow
Controller) and other configurations.

Operation Mode

Vsﬁ\fc : v IfVe=Vs, les=0
s
No load mode  ———
(a)Vs =Vc : Ve
Ve —ve lcs If Ve > Vs, Ics appears to be leading current
Gapatiie 7\Q§T‘ «cs=Leading current Vs jX:les  Since the magnitude of the current can be
apa A e — == controlled continuously by adusting Ve, the
operation mode e \ ' STATCOM will function as a capacilor whose
N (b)Ve > Vs : Ve capacitive reactance is continuously controllable.
Vs fmoeg Ve ' : If Ve < Vs, | 10 be lagging current. In
"= . Vs ¢ < Vs, lcs appears to be lagging current.
Inductive 2™ e los-Lagging current — this mode, the STATCOM wil function as a

; — Ve  jX-les reactor whose inductive reactance s
operation mode \/}’( l .
S (Q)Ve < Vs oo continuously controllable.



STATGOM Key Gomponents

An enhanced self-commutated device - the gate commutated turn-off thyristor (GCT)
has an improved gate structure and gate drive circuitry. This dramatically reduces the
system operating losses due to the elimination of the snubber circuit. In contrast, the
snubber circuit is required in the conventional switching operation of the GTO, as well
as IGBT devices. Consequently, fewer components, as well as lower losses, are
achieved in the GCT-based converter application. Rated at 6 kV, 6 kA, the GCT is the
world's largest semiconductor device available for high-performance power
applications, and is proposed for every project.
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Application Examp

VELCO Essex STATCOM-Based FACTS Project
-41 to +133 Mvar Dynamic range
115 kV ac System
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Application Exampl

SDG&E Talega STATCOM/BTB FACTS Project
-100 to +100 Mvar Dynamic range (STATCOM)
50 MW BTB DC Link (future option)
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Application Exampl

Seattle Iron & Metals Corp. D-STATCOM Project
0 to +5 Mvar Dynamic range
4.16 kV/26.4 kV ac System
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