26D Selawik Wind Generation Project

Close Out Summary


Background:
This project is located in SELAWIK, Alaska, a second class city of 829 persons. Selawik is located at the mouth of the Selawik River where it empties into Selawik Lake, about 90 miles east of Kotzebue. It lies 670 miles northwest of Anchorage. The city is near the Selawik National Wildlife Refuge, a key breeding and resting area spot for migratory waterfowl. The Selawik River is navigable from early June to mid-October. Employment is provided by the school district, NANA Regional Corporation, IRA, Manillaq Association, and local stores. Electric power generation was provided solely by diesel generation for many years and fuel barge deliveries were restricted to the short navigable period or fuel had to be flown in when storage ran short.
Activities:

As a measure to offset future fuel cost increases, AVEC installed 4 wind turbine power generating machines on structural steel towers which were integrated with the local diesel grid. Accessory systems such as a secondary load and controller, boardwalk access, and a control building were also installed. The turbines were acquired from Atlantic Orient Corporation (AOC) which was purchased by Entegrity Wind during the project. Each of the AOC wind turbines is rated at 65 kW, but may produce as much as 90 kW during sustained high wind conditions. The foundation design for each of the towers is an array of three friction fit steel piling, drilled into the permafrost soil 30 ft. Each of the towers is 80 ft above ground, and support AOC wind turbine generators weighing about 5340 pounds each. Power conductors were run from each turbine to a control building, where they were integrated with controls to send power back to the diesel power plant to feed to the community electrical distribution system.
These wind turbines were the first in the AVEC energy upgrade program. Wind data was gathered for the area prior to the conceptual design report (CDR) stage. It was determined that the wind regime was slightly better than that in Kotzebue, where Kotzebue Electric Association had already demonstrated the effectiveness of wind power generation. At the CDR stage, it was determined that 3 turbines would be developed along with a foundation for a fourth generator. During development it was determined that the capitalization of the fourth generator would prove cost effective since equipment was already on-site for erection. 
In March 2003 AVEC entered into an agreement with Kotzebue Electric Association (KEA) to assist with project installation using the on-site Construction Manager.  KEA coordinated all of the various contractors and suppliers and provided staff to erect and connect the wind turbines. 
The project includes installation of a 140 kW electric hot water heater (boiler) and secondary load controller as part of the major overall installation of four wind turbines. The water heater and the load controller should absorb excess energy generated by the wind turbines during periods of low village loads. The secondary load controller shunts electricity that is excess to the diesel grid to the electric water heater which then supplies the hot fluid to the secondary district heat supply circuit that sends recovered heat from the diesel plant to the local water treatment plant.

Additional project elements included placement of a boardwalk for maintenance access, a control building with step up transformers to feed the distribution line back to the diesel plant.

Cost Containment:

Funding was provided by a Denali Commission Grant to AVEC and cash contributions from AVEC. Total funding was $1,315,012 matching the total project cost (Denali $982,007 (75%); AVEC $285,531 (25%) for Project 26D. 
	
	Original Estimated Budget
	Actual Project Costs

	Total Project Budget (Rounded) 26D
	$946,830

	$1,315,012

	
	
	

	Completed Cost Containment Project Value
	
	$1,315,012


At the time of development, this project was the first of its kind and there was no cost containment guideline. Based on an installed value of $1,315,012 and an installed capacity of 260 kW the cost per installed kW is $5058 per kW. This includes the accessory costs of a secondary load controller, the secondary load and a controls building that may or may not be part of similar future projects. 
Project Outcomes:
The calculations of output, given the assumptions and calculations at the time, was estimated to be 139,000 kWh annually (536,000kWh) for each machine which was then estimated to displace a combined total of 39,000 gallons of diesel annually. However this level of displacement has not yet been achieved due to problems with the equipment and difficulty in service at its remote location. The turbine vendor has made changes to the equipment and AVEC has made changes to the controls system and expect improved production in the future.

The actual installation of the equipment went well as a crane and other equipment that was on-site for the tank farm and power plant upgrade was able to be shared.

Problems Encountered:
This project was very challenging logistically and involved the coordination and shipping of vendor supplied components from Long Island, Vermont, Canada, Scotland, Illinois and Indiana by truck, ship and air in order to achieve timely arrival at the project site.

Conclusions and Recommendations:
The project went very well from a construction standpoint. Consideration should be given to consolidating the supply and installation of some of the turbine and control components to reduce conflicts or incompatibilities between vendors or equipment.
