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Hub Facility Voltage ControlHub Facility Voltage Control


 
Rock Creek, John Day 230, Jones Canyon, Slatt 230 and Central 

 Ferry are considered Hub Facilities.



 
Each has multiple owner wind generation with varying types 

 of wind generation, and reactive sharing is an issue.



 
All are supposed to be on Dynamic voltage control to provide 

 system support for major events



 
All have BPA provided Capacitors to compensate for steady‐

 state losses in the Hub system.



 
The rapid, unscheduled change in wind power limits the ability 

 of Dispatch to switch BPA Capacitors.



 
Dynamic support provided by the wind farms has unintended 

 consequences for BPA switched capacitors.
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Hub Facility Voltage ControlHub Facility Voltage Control


 
Dynamic devices (when in voltage mode) maintain the 230 kV 

 voltage, making voltage control of switched devices ineffective.



 
BPA has determined that MW/MVAR controls are needed to 

 insert / remove the BPA capacitors, with voltage control as a 

 back‐up. 



 
As generation increases, BPA caps will insert, and then wind 

 projects Dynamic support will adjust to hold more MVArs

 
in 

 reserve for dynamic system events. 



 
Voltage control with droop may be necessary for the wind 

 plants to assure reactive sharing is achieved. 



 
Plants with switched reactive elements may need improved 

 controls schemes – same problem as BPA capacitors. 
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Summary of Hub Voltage ControlSummary of Hub Voltage Control



 
BPA will be reviewing wind projects controls to assess reactive 

 margin support.



 
The increasing wind fleet will require new strategies to assure 

 that wind power hubs do not reduce the capability of the BPA 

 transmission grid.



 
As increasing amount of VER generation enter the grid, more 

 automation will be required.
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Hub Site Voltage Control Coordination DiscussionHub Site Voltage Control Coordination Discussion


 

Diagram of a typical wind hub


 

The need to coordinated wind plant STATCOM’s
 

and 
 type 3/4 turbines on voltage control with droop


 

Shunt capacitor and inductor switching 

– Shunts need to be switched to ensure the dynamic MVAR 

 resources remain available

– Real time examples of voltage controlled switching NOT 

 performing as needed

– Sample logic to switch capacitors to improve performance
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Typical Hub Facility
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A Wind Plant Not in Voltage Control
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A wind Plat Not in Voltage Control
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A Wind Plant In Voltage Control
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A Wind Plant In Voltage Control
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Proposed MW/MVAR Controller – Droop Voltage Control
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Droop Voltage Control with Different Set Points 
(Conflicting MVAR Injections – example at 240 kV) 
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Wind Hub Example, Dynamic Response Prevents a 230kV Capacitor 
from Switch IN
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Wind Hub Example, Dynamic Response Prevents a 230kV Capacitor 
from Switch IN
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Wind Hub Example, Dynamic MVAR's (outside the wind plant) Prevent 34.5 kV 
Capacitors from Switching IN
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TD1
Switch First Capacitor 
Section IN SERVICEAND

TD1 Switch Second Capacitor 
Section IN SERVICEAND

Total MW > MW 1

230kV Voltage < kV 1

Total MVAR < MVAR 1

OR

Total MW > MW 2

230 kV Voltage < kV 1

Total MVAR < MVAR 1

OR

Proposed MW/MVAR Controller - Switch IN
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Proposed MW/MVAR Controller - Switch OUT
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230 kV and 34.5 Shunt Coordination – Droop Voltage Control
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Switching the 34.5 shunts on MVAR buck/boost 
of the STATCOM or Turbines will require 
coordination with the 230 kV shunt capacitor 
switching so that the 230 kV capacitors will not 
prevent the 34.5 kV shunts from switching 
during wind ramps.  Time delays and/or MVAR 
settings can be used to coordinate the 34.5 kV 
shunts with the 230 kV shunts.
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230 kV and 34.5 Shunt Coordination – Droop Voltage Control
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Switching the 34.5 shunts on MVAR buck/boost 
of the STATCOM or Turbines will require 
coordination with the 230 kV shunt capacitor 
switching so that the 230 kV capacitors will not 
prevent the 34.5 kV shunts from switching 
during wind ramps.  Time delays and/or MVAR 
settings can be used to coordinate the 34.5 kV 
shunts with the 230 kV shunts.
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Summary Voltage Control at Hub FacilitiesSummary Voltage Control at Hub Facilities


 

Wind Plant Voltage Control
– Voltage control with droop is needed to coordinate many 

plants at a single hub
– A common set point voltage and droop is required
– Wind plant shunts (34.5 kV) need to be coordinated with the 

different plants and high voltage hub shunts.


 

BPA Hub Shunt Capacitors
– Automatic switch with voltage does not perform
– Automatic MW and/or MVAR switching will be used

– Switching needs to be coordinated with 34.5 kV shunts
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Questions ?Questions ?
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