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Electrical Power Delivery Systems

e Reliability
e Efficiency
e Economy
e Dynamic capabillity
— Variability
— Multiflow
- Complexity
- Enabling power electronics
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PWM AC Power Flow Control HECRHN

e 2 Feeders in and out at a substation
e Regulate shared power from each feeder
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Shunt Series Power Flow Control =~ "=~

e Similar to phase shifter
e Fraction of rating
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Series Power Flow Control
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System : 110kV/100MVA/60Hz

Base Power: P =140MW

Max. Compensated Power: P =180MW

V,,=6.1(kV)
iy =965(A)

Qns=3Vuling=17.6(MVAr)

Power circuit cost estimate k$ (ca. 2007)

- [tem SSSC E-Controller
= Semiconductors 480 160
: Transformer 352 352
S ’ Capacitors 925 472
60 ! i ; Total cost 1757 984
Time (sec)
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Modular Multilevel Converter TR
e Low frequency 3 phase transmission

AC Power System @ 60Hz
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System level interactions
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Impedance matching

WEMPEC

System interactions

Experimental results, power oscillations
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Summary WiscoRsin

e Rich converter topological potential beyond 2
or 3 level VSI are on the horizon

e Redundancy, fault tolerance and prognostics
will enable reliability levels

e Multistage/multistep will enable efficiency
targets

e Modularity will enable economy targets

e Co-evolution of power systems and power
conversion engineering is essential for
success
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