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•	 AVEC Operational Experiences 
•	 AVEC’s experiences with integration of Medium to High Penetration 

Wind without Energy Storage 
•	 AVEC has four villages with significant wind installations: 
•	 Wales two AOC turbines, secondary loads and storage (2001) 
•	 Selawik with four AOC turbines, secondary load and no storage 

(2003) 
•	 Toksook Bay with three Northwind 100s, secondary load and no 

storage (2005) 
•	 Kasigluk with three Northwind 100s, secondary load and no storage

(2006) 
•	 Except for Wales, AVEC has acted as the systems integrator in each 

case. These three sites already had recently installed advanced
switchgear for dispatching the diesels so this software was
expanded by AVEC to include wind and secondary load control as 
well. 



 
 

 

 

 

 

 

•	 The responsibilities of the dispatch software are: 
•	 Switch engines as load changes or units enter or leave active

service, in order to maximize fuel efficiency with minimal 
interrupts of service. 

•	 Minimize outage durations by automatically starting generators
and closing service to sections of the village one at a time. 

•	 Allow wind turbines to run when wind permits, unless the diesel
drops below minimum allowable loading. 

•	 If so, then increase the command setpoint to the secondary
load controller 

•	 If the SLC is not able to absorb the excess generation, then one
or more wind turvbines may be curtailed. 

•	 A calculation of required spinning reservice is done , and this 
requirement may increase the size of the engine running during
wind geneation. 



 

 

    
 

Next Chart 

• The Yellow represents the diesel capacity,  	You 

can see that at several times is has reacted to 
differenet engine changes. 

• The Green line indicated the load from the 
vlllage, we keep the generation higher than the 
need. 

• 
• The line is the actual power supplied from the 

diesel generate. Wind output allows this line to
be lower that the village load sometimes. 





 

 

 

 

 

 

 

Integration Concerns 

•	 Frequency Stability (electronically injected diesel engines are very fast to

respond) 
•	 Voltage Stability ( A good three phase RMS sensing digital voltage 

regulators with good tuning helps) 
•	 Engine Dispatch (Software that AVEC, as the responsible operating 

authority, has full control over.) 
•	 Preventing of reverse power (Use of the secondary load first, then turn off 

one or more turbines if that does not work.) 
•	 Managing excess energy (Use of the secondary load first, then turn off 

one or more turbines if that does not work. 
•	 Ability to allocate responsibility when issues arise (Good metering on the

wind turbines, the secondary load, and the diesels helps. This metering
should include high speed logging with timestamping. The devices 
should be networked for remote access and downloads. 

•	 Remote Monitoring This information should be accessible enough, and
should be distributed widely to the right people 





















One week of diesel, wind and 

Secondary Load Control 




 

When first Toksook Bay was 

started, it was un stable 


• Fortunately we had installed on meterint 
cable of logging and timestamping oyer 
our network. The next pictures shows 
some SATEC meters. 





 

 

Logs went to a speadsheet 

• Like the next page 





 

   
 

This is a famous graph derived for 

the tabular data 


• The graph clearly shows that as the 
system slowed down from too much 
power, the diesel was loading up to 
compensate 

• SO THE DIESEL WAS NOT THE 

SOURCE OF THE INSTABILITY
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