31F Gambell Heat Recovery Project

Closeout Summary


This project is being closed because the award has expired, been fully expended or the project is being transitioned to a new reporting and tracking system. Any future funding of this project by the Denali Commission will be issued under a different project number and financial assistance award. The following report represents the project status as of April 2009.
Background – Gambell, Alaska, is located on the northwest cape of St. Lawrence Island in the Bering Sea, 200 miles southwest of Nome, and 36 miles from the Chukotsk Peninsula of Siberia. The community lies at approximately 63.779720° North Latitude and -171.741110° (West) Longitude (Sec. 03, T020S, R067W, Kateel River Meridian).  

The City of Gambell was incorporated in 1963. When the Alaska Native Claims Settlement Act (ANCSA) was passed in 1971, Gambell and the neighboring community of Savoonga decided not to participate, and instead opted for title to the 1.136 million acres of land in the former St. Lawrence Island Reserve. The island is jointly owned by Savoonga and Gambell.

Activities – The grantee for this project was the Alaska Village Electric Cooperative (AVEC), with the primary stakeholders being community infrastructure facilities serving the residents of Gambell, which would receive the recovered heat from a project such as this. 

The original scope of the project was to design, install and commission a fully automated, closed loop heat recovery system that would capture excess heat that is released as a byproduct of electricity generation at the AVEC power plant, and supply it to the Gambell K-12 school which is situated approximately 460 feet WSW of the power plant. Conceptual planning for the project was begun in 2001 concurrent with planning for a new AVEC power plant, but remained on hold through 2004 as other projects fully employed the limited resource pool available for technical design and development. 

Heat recovery projects comparable in scope to the one planned for Gambell were under way in the communities of Toksook Bay and Kasigluk, and the project was deferred until the lessons learned from those two projects could be applied to the Gambell installation.  

Based on design iterations and project costs for the Toksook Bay (Denali Commission project 27F) and Kasigluk (project 49F) projects, it was determined that an in-depth analysis of the potential heat savings in terms of gallons of heating fuel saved at the school be conducted in order to determine the magnitude of the cost/benefit that could be anticipated with the project. Coffman Engineers, of Anchorage, Alaska was tasked with performing a detailed heat recovery analysis in order to provide AVEC with a decision milestone that would determine if continuing with design, funding, and construction activities made economic sense relative to other projects in other AVEC member communities.   

The heat transfer analysis estimated the heat released by the diesel generator sets in the power plant when operating at levels necessary to satisfy the historic, average community load on a month-by-month basis. Heat required to maintain the HVAC load of the AVEC power plant was deducted from this production, along with thermal losses that would occur in the various components of the heat recovery system itself (in the heat exchanger at the AVEC power plant, in the feed loop carrying the heat transfer fluid into the school building, and finally at the heat exchanger that transfers heat from the feed loop into the school’s hydronic heating system).  The calculated net heat available to the school was compared to the fuel usage of the oil-fired boiler used to provide heat to the school at present, and assumed that boiler efficiency at 75%. 

This analysis concluded that at present use rates of fuel oil for the school, recovered heat would displace approximately 22,400 gallons of heating fuel per year. The current AVEC policy for the sale of recovered heat stipulates that it will provide the recovered heat at 50% less than the cost of fuel oil paid for by the end user to produce an equivalent amount of heat via conventional means. Based on this, the estimated value of the fuel saved was 11,200 gallons per year.  

With this information, an allowable investment for capital equipment and construction (the total project cost) was calculated for a possible range of fuel values between $1.70 and $4.50 per gallon. Additional assumptions were made for the cost of capital financing (assumed fixed at 5.75% annually) and a sensible project life of 20 years.  

At the high end of the fuel cost scale ($4.50/gallon), the estimated savings would pay back a capital cost of $590,000 over the 20 year period.  This figure is substantially lower than the project costs incurred for similar systems at both Toksook Bay and Kasigluk. A best-effort budget was developed for the project, including estimated reductions in design and construction costs given that this would be the third iteration of the design. These efforts still did not bring the cost/benefit of the project to a point where it could be justified to proceed, although improve-ments to project costs and higher fuel costs could change the result.      

A secondary reason, though equally important to the overall economics for the project, is that 300 kW of wind generation capacity is planned for installation in Gambell in the near-term future. This wind energy will directly offset diesel consumption used for electricity generation at the AVEC plant, and has the potential to carry a substantial percentage of the total village electrical load. With less fuel being burned, there will be less heat available for recovery and delivery to an end user. Based on these considerations, future development work on the project was suspended for the foreseeable future.  

There is the possibility that a simpler design could be developed to provide the recovered heat to the Gambell K-12 school, but would require a complete redesign. There also exists the very real possibility that fuel costs greater than what was assumed in the analysis could become a reality in Gambell as well as other rural Alaskan communities much sooner than expected. If this becomes the case, it would make economic sense to revisit the project, and determine what would need to occur for a completed system to have the same positive economic impact for the community of Gambell, compared to other projects eligible for Denali Commission funding. 

At the time when the project comes up for reconsideration, it will also be necessary to account for any substantial changes in materials and other construction costs, and also for any substantial change in the amount of recoverable heat available from the AVEC power plant as a result of wind generation or other factors. 
Cost Containment – 

All funding for this project was provided by a Denali Commission grant to AVEC. Total funding was $24,000 matching the total project cost.  Since the project did not go to construction no AVEC match was required.

	
	Estimated Budget
	Actual Costs

	Total Project Budget 
	$           466,609
	

	
	
	

	Completed Project Value for Cost Containment 
	
	$               24,000


Currently, no cost containment benchmarks have been established by the Denali Commission for projects of this type. The differences in budgeted and actual costs reflect the project status after the decision was made to suspend further work. The anticipated performance of this project does not meet project selection criteria to maximize cost/benefit to the community stakeholders, as established by the Denali Commission. 



Project Outcomes – 
The project was suspended prior to the execution phase due to a projected lack of economic viability based on the assumptions used at the time.  Changes in assumptions could change the result in the future.    

Problems Encountered/Lessons Learned – 

Costs associated with the current design and construction of a recoverable heat transfer system to serve large users in AVEC villages such as Gambell should be carefully analyzed prior to a commitment of resources.  The amount of money that can be saved through a reduction in heating fuel consumed by the end user, as well as the potential impacts of related projects (such as wind generation) that could change the quantities of heat available to recover, should be thoroughly understood and carefully considered when making a determination of the economic viability of the project over its design life.      

Conclusions and Recommendations – 
It is recommended that further effort be expended to develop a cost-effective or alternative design for recovered heat systems, as well to refine the model of compensation to AVEC for the quantities of recoverable heat energy delivered.  It is further recommended that all AVEC communities being considered for a recovered heat project have a thorough analysis conducted for the feasibility of such projects.  

