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ACTUAL DISTANCE PROTECTION SCHEME
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MOST COMMON WIND TURBINE TYPES (1)

Active stall/stall wind turbine
»Fixed Speed

»Squirrel-Cage Induction Generator
»Soft-starter, Capacitor Bank

Pitch control wind turbine
»Variable Speed

»Squirrel-Cage Induction Generator
»Back-to-Back Power Converter
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MOST COMMON WIND TURBINE TYPES (2)

Pitch control wind turbine
»Variable Speed

»Double-Fed Induction Generator
»Back-to-Back Power Converter

Pitch control wind turbine
»>Variable Speed

> Multi-Pole Synchronous Generator
— direct driven
> Rectifier + Inverter
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CURRENTS EVOLUTION DURING A THREE-PHASE
SHORT CIRCUIT
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PROTECTION FUNCTIONS
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INTERTRIPPING

Generation
(Wind Turbine)

N

Feeder relay detects the fault & sends transfer trip signal over radio

e Wind generator relay receives trip signal over radio and send trip to breaker

o Breaker Trips

e Status Confirmation Sent to Substation
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6/17/2015



NEW VISION OF BACKUP PROTECTION

Control Center - EMS

= System Operator

y Super PDC

Renewable Interconnectlon Apphcat|ons
Super PDC

Multicasting of High-

Speed Command <——Q~

over R-GOOSE

.
*ae
"

Multicasting of

e \ e O Sychrophasors (R-SV)
. e Or Analog R-GOOSE
- < D .
- Wind Farm — PMU(s)

Wind farm-Grid
Interconnection point (PCC)




NEW LINE PROTECTION CRITERIA
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Substation Electro-mechanical
Relay panels with multiple
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Multifunctional Digital
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Wind Generator-n Relay Zone
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SUMMARY

« Advanced communication enabled digital protection
devices/systems are more necessary now than before with
low wind energy penetrated with limited or no grid codes.

« The Robust and reliable communication infrastructures and
maturity of interoperability standards are opening up many
new trends to be achieved In near future.

« Synchrophasors and/or Routable-GOOSE based wide area
protection & monitoring may play important role in
addressing complex wind integration issues and grid code
compliance challenges. Furthermore, the concept of
centralized/fully-integrated wind generator-collector feeder
protection system over process bus is now a real possibility
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