27H Toksook Bay Distribution to Wind Generation

Closeout Summary


Background – This project is located in TOKSOOK BAY, Alaska, a second class city of 532 persons (2000 census). Toksook Bay is one of three villages located on Nelson Island, which lies 115 miles northwest of Bethel. It is on Kangirlvar Bay across the water from Nunivak Island. Tununak is about 8 miles to the northwest. Toksook Bay is located in the Bethel Recording District.  The area encompasses 33.1 sq. miles of land and 40.9 sq. miles of water.  Toksook is located in a marine climate. The Kangirlvar Bay is navigable from early June to mid-October. Employment is provided mostly by the school district, village corporation, and local stores. 
The grantee for this project was Alaska Village Electric Cooperative (AVEC).  Additional community stakeholders are AVEC’s private and commercial electricity consumers in the community of Toksook Bay, and also in the nearby communities of Tununak and Nightmute, which are now served through interties from Toksook Bay’s new power plant and wind turbines.     
Activities – Project scope included construction of a new three-phase primary extension line to three new Northwind 100 kW wind turbines.  The line runs from the new diesel generation facility at Toksook Bay back to the turbine array which was recently constructed southwest of the power plant. The line included installation of 14 new direct-set power poles and required anchors, 15 spans of three-phase conductors and 3 pole-mounted 112 KVA transformer banks.  In addition to the poles, conductor, and transformers, the project scope also included meter bases and breakers/disconnects for each of the three turbines installed in the wind generation project. 
A fiber optic communication line was attached to the power poles during construction of this project.  It connects control equipment located at each wind turbine to control equipment located at the new power plant, and provides control over the turbines and real-time, remotely accessible views of the turbines’ performance.  The costs of the communication line were charged to the concurrent wind generation project, not to this distribution project.

The 100% design drawings were submitted, and project scope was completed, in June of 2005, and a finalized cost estimate was submitted in late June 2005. Construction was started in the fourth quarter of 2005 with installation of driven pile foundations for new power poles, and was carried out concurrently with installation of the wind turbines. The cost estimate as designed was $223,968.

Cost Containment – Funding was provided by Denali Commission under grants 0049 and 170-05 totaling $150,970 (90%) and AVEC cash contribution of $16,774 (10%). 
	
	Estimated Budget
	Actual Costs

	Total Project Budget 
	$         223,968
	

	
	
	

	Completed Project Value for Cost Containment 
	
	$         167,744


Currently, no cost containment benchmarks have been established by the Denali Commission for projects of this type. The functionality of this project, which completes a project providing renewable energy generation to the communities of Toksook Bay, Tununak and Nightmute, meets the commission criteria of including alternate energy into the scope of AVEC projects where practical.  

Project Outcomes – The project as constructed meets all current regulations and codes governing overhead electrical distribution lines of this capacity.  
Problems Encountered/Lessons Learned – The line extension had to be redesigned during the project to avoid conflict with erection of the wind generation towers, specifically the crane used to erect the towers. This lesson is incorporated into later projects through additional coordination between designer and construction manager.
Conclusions – Execution of the project went well, given the extremely challenging environment in which the project was executed. 

