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Series Transformer Transmission Shunt Transformer

Y Y

B S S

» Combines STATCOM and SSSC which are coupled via
a common DC link

» Allows bi-directional flow of real power between the STATCOM and
SSSC without external energy source

» Controls power flow, voltage and power factor, allowing optimal
use of existing lines







(STATCOM) (SSSQC)

Real power Main Function
balance & Power Flow
VAR Control Control
UPFC
Independent control of
< ) real and reactive power flows

on a transmission line



s
(Y1)

Caonverter

£

< may control voltage, impedance,
and angle

“impacts active and reactive power

Converter

£




Basic Operation

Electronic generator to provide
reactive power and insert active power

Electronic generator to provide
reactive power and extract real power




UPFC Capabilities

Increase transmission line capacity «
Direct power flow along selected lines <
Powerful system oscillation damping
Voltage support and regulation <

Control of active and reactive power <
flow at both sending- and receiving-
end




Operation

Reactive power is generated or <
absorbed by the shunt inverter to
control bus voltage

Reactive power is generated or
absorbed by the series inverter to
control the real and/or reactive
power flow on the transmission line




A portion of the real power flow on <
the transmission line is drawn from
the bus by the shunt inverter to
charge the DC capacitor.

Real power is inserted into the line <
through the series inverter.




- Example — 320MVA 138kV UPFC (GTO Based)

Series Transformer

=~

Shun Trans'former‘
UPFC Equipment

GTO valve hall

Source: AEP Inez UPFC Project




