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For conditions requiring tripping due to overload, it is recommended that a curtailment signal be 
supplied by the utility and the wind turbine control system be used to reduce generation in the desired 
amount of time.  If the reduction is needed immediately (less than the turbine control system ramp 
rate) then individual collector breakers may be tripped to quickly reduce generation without tripping 
the entire wind farm. 

Islanding protection 

If the wind farm is tripped offline for any reason, the turbines will continue to try and generate based 
on their low voltage/fault ride through capability.  Different turbines respond differently, but it’s most 
conservative to assume the turbines are synchronous machines with shorter time constants and 
reduced fault duty.  Because of this, it is recommended that when the wind farm is isolated from the 
system, it should be segregated into smaller systems so that the various turbines are not acting as one 
large system.  The best place to do this is at the collector breaker.  If the wind farm is separated from 
the system (i.e. high side breaker is opened) for whatever reason, it is recommended to 
simultaneously trip the collector breakers.  This will minimize any negative effects of islanding by 
segregating the system into several smaller systems.  On one particular project, the high side breaker 
was opened to take the wind farm offline.  A fault did not exist, so the turbines saw the event as a low 
voltage condition and began to try to “ride-through” the fault.  The resulting 34.5 kV voltage and 
frequency is shown in Figure 8.  The frequency reached 64.8 Hz in 15 cycles and the voltage reached 
150% of nominal in 20 cycles.  This resulted in a failed voltage arrester causing a ground fault, which 
the turbines detected and shut down quickly.  Segregating the system would not have stopped the 
increased frequency or voltage but would have minimized it as there would have been a smaller 
amount of VAr capability per segregated system.   

 
Figure 8:  Waveform Capture of the Overvoltage and Overfrequency Event on the 34.5 kV 

Bus of a Collector Substation when the High Side Breaker was Manually Opened 
During Generation. 

64.8 Hz 50kV L-L 



12 

This segregation may be implemented with only a logic change if the devices are all communicating 
via an advanced logic processor.  Figure 9 represents the two different methods of a substation 
restoration system.  The advanced method would allow minor logic changes to implement the 
segregation scheme. 
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Figure 9:  Topology of the Hardware of a Substation Auto-restoration Scheme.  The 
Advanced, Knowledge Based Scheme may be Used to Implement a Segregation 
Scheme. 
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RECOMMENDED DATA FOR DATA EXCHANGE MAPS 

Wind Farm Operator (includes HMI) 

• Breaker Statuses 
• Real-time power flow per substation breaker 
• Relay trip target 
• Station alarms (i.e. transformer, device failures, battery) 
• Automation system statuses (i.e. auto vs. manual) 
• Remote controls 
• Communication alarms 
• Meteorological data 
• Power flow counters at point of interconnect (revenue meter and check meter) 
• Aggregate turbine data 

Turbine manufacturer 

• Curtailment setpoints 
• Real-time power flow at the point of interconnect 

Power Purchaser and/or Qualified Scheduler 

• Interconnect breaker status 
• VAr control system breaker/switch statuses 
• Curtailment values or signals 
• Power flow counters at point of interconnect (revenue meter and check meter) 
• Real time power flow 
• Meteorological data 
• Number of available turbines 

Transmission System Operator (Dispatcher or ISO) 

• Real-time power flow at the point of interconnect 
• Interconnect breaker status 
• Line relay alarms 
• Power flow counters at point of interconnect (revenue meter and check meter) 
• Curtailment control 
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SUMMARY 
1. Protection and control (P&C) expectations are different for various project entites. 

2. Some P&C expectations are in conflict with each other. 

3. The provided checklist may be used to determine the deliverables for each project entity. 

4. Advanced applications using modern substation equipment provide solutions to 
conflicting expectations. 

5. Automated substation restoration provides maximum “up-time” for wind farm projects. 

6. DCB schemes are not designed to handle weak feed conditions that can occur on wind 
farm interconnections. 

7. When DCB schemes are used, DTT should be applied. 

8. If wind farm trip timing is critical to the transmission system operation then an alternate 
communication path should be used for DTT. 

9. Islanding protection should be supplemented with a segregation tripping scheme to 
segregate the wind farm into smaller systems when disconnected from the grid. 
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