Arctic Village Powerhouse and Distribution System 
Upgrade Project Closeout Summary

Background:

Arctic Village is on the east fork of the Chandalar River, 100 miles north of Fort Yukon and 290 miles north of Fairbanks. The community lies at approximately 68.126940ï¿½ North Latitude and -145.537780ï¿½ (West) Longitude.  (Sec. 24, T015S, R028E, Umiat Meridian.)   Arctic Village is located in the Barrow Recording District.  The area encompasses 61.7 sq. miles of land and 8.1 sq. miles of water.  Arctic Village has a continental subarctic climate. Winters are long and harsh, and summers are short but warm. The average high temperature range during July is 65 to 72 degrees Fahrenheit. The average low temperature during January is well below zero. Extended periods of -50 to -60 degrees Fahrenheit are common. Extreme temperatures have been measured, ranging from a low of -70 to a high of 90 degrees Fahrenheit. Precipitation averages 9 inches and snowfall averages 52.8 inches. The previous powerhouse and distribution system did not meet Uniform Building or Electrical Codes and Standards and was located in the village adjacent to residential areas.  Originally the village requested that the new powerhouse be located next to the planned new washeteria/waterplant.  However, after one year into the design process,  community requested that the site for the new powerhouse be moved to the outskirts of the village next to the new bulk fuel tank farm and the new runway apron and the snow removal equipment building.  A waste heat system was installed to supply heat to the new 2400 sq. ft. airport maintenance building.   Due to the identification of ice lenses in the ground under the powerhouse site, a cross-braced buried post and pad, insulated foundation was specified.  Planning for the Arctic Village power system upgrades was begun in 2001.  Construction funding was in place in early 2003.    

Design and start of construction proceeded before the Denali Commission Cost Containment and Sustainability Policies were implemented.

Activities:

The Grantee was the Arctic Village Traditional Council, which owns and operates the Arctic Village Council Electric Company.  LCMF Inc. and AE&E were the design team.  Construction Management was shared by the URS Corporation and  the Alaska Energy Authority, utilizing Force Account local labor.  

Materials were delivered to Arctic Village in Spring and Summer of 2004.  Construction on the powerhouse foundation was begun in the winter of 2004/05. Construction of the powerhouse facility and distribution system replacement was started Spring 2005.  Construction was substantially completed in Winter 2005/06.  A new step-up transformer bank was installed on a gravel pad adjacent to the powerhouse.  Final electrical capacity constructed at Arctic Village was 395 kW.

Project Cost:

	
	Budget

	Total Project Budget (Rounded)
	$1,950,000

	
	


Individual Generator Capacity (kW)
65, 100, 100, 130
Total Electrical Capacity (kW)

    395
Project Outcomes:

The new facility and distribution system meet current regulations and codes.  The community of Arctic Village will have reliable electrical power projected for their needs for the next ten years.  Installation of new, fuel efficient generators, 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:

Intermittent permafrost and ice lenses under the powerhouse foundation, moving the powerhouse site from the original location, and the consequent three-phase distribution system extension to the airport and bulk fuel locations increased the cost of the project above the original powerhouse estimates in both the original CDR and original location drawings.
Conclusions and Recommendations:

Close monitoring of the powerhouse fuel consumption and heat recovery system will assure realization of the maximum fuel economy.

