Kwigillingok Powerhouse Upgrade Project

Closeout Summary

Background:
Kwigillingok is on the western shore of Kuskokwim Bay near the mouth of the Kuskokwim River. It lies 77 miles southwest of Bethel and 388 miles west of Anchorage. The village of Kongiganak is nearby.  The area encompasses 20.2 sq. miles of land and 0.1 sq. miles of water.  Kwigillingok is located in a marine climate. Precipitation averages 22 inches, with 43 inches of snowfall annually. Summer temperatures range from 41 to 57, winter temperatures are 6 to 24. All the houses and most of the community facilities are dependent on the village's single powerhouse, except for the school which has its own standby generator.  The previous powerhouse was becoming too small for the increasing electrical demand due to an increasing population and multiple infrastructure upgrade projects.   The old facility did not meet current regulations or codes.  Planning for the new powerhouse for Kwigillingok was begun in the Summer of 2002.  Construction funding was in place in 2003.    

Construction of the powerhouse project was accomplished under the Denali Commission Cost Containment and Business Plan Policies.

Activities:
The Grantee was with the Native Village of Kwigillingok.  LCMF Inc. was the design team.  The Construction Manager was STG, Inc.

Construction on the powerhouse foundation was started January 2003; however, unusual weather conditions during the first winter made it impossible to drive all the pilings necessary for the project in one season. .  Construction was substantially completed in February 2005.  A new step-up transformer bank was installed on a platform adjacent to the powerhouse.  Three vertical 22,000 gallon bulk fuel tanks and a 12,000 gallon intermediate tank were installed at the power plant site.  The additional bulk fuel storage at the new powerhouse was added to the project when the projected fuel consumption of the village was compared to the community’s existing bulk fuel facility.  Final electrical capacity constructed at Kwigillingok was 580 kW.

Due to the proximity of a new water treatment plant, a heat exchanger was installed in the powerhouse radiator room and connected to a waste heat loop that will displace heating oil in the new water plant and washeteria.  The projected savings to the community in heating oil is in excess of 25,000 gallons per year.

Project Cost:

	
	Budget

	Total Project Budget (Rounded)
	$3,255,000

	
	


Individual Generator Capacity (kW)


190, 150, 150, 90
Total Electrical Capacity (kW)



580
Since the Bulk Fuel and Powerhouse portions of the project were built over several construction seasons, separation of construction costs for the purposes of benchmark comparison is problematic and will not be attempted.
Project Outcomes:
The new facility meets current regulations and codes.  The community will have reliable electrical power projected for their needs for the next ten years.  Installation of new, fuel efficient generators (15-25% improvement), automatic load-sensing switchgear, used-oil blending equipment and the heat recovery equipment will significantly reduce the amount of fuel imported into the village for years to come.

Problems Encountered:
Soil conditions required driving of 65 foot steel pilings for the foundation and the installation of thermo siphons around the perimeter of the powerhouse to stabilize the marginal permafrost. The addition of a 66,000 gallons bulk fuel storage platform next to the powerhouse substantially increased the total cost of the project from the original conceptual design estimates.  Poor weather conditions during the first winter made it impossible to drive all the pilings necessary for the project in one season.  Completion of the pile driving occurred during the following winter.
Conclusions and Recommendations:
The AEA Energy Program has already begun to more closely coordinate bulk fuel and powerhouse projects.  Close monitoring of the powerhouse fuel consumption and heat recovery system will maximize fuel economy.

