49F Kasigluk Heat Recovery Project

Closeout Summary


Background – Kasigluk is located on the Johnson River in the Kuskokwim River delta, 26 miles northwest of Bethel. The community is comprised of Old Kasigluk and New Kasigluk (also referred to as Akula Heights), surrounded by the Johnson River and a network of lakes. The community lies at approximately 60.895060° North Latitude and -162.517990° (West) Longitude; (Sec. 02, T009N, R075W, Seward Meridian.)  

The grantee for this project was Alaska Village Electric Cooperative (AVEC). Additional stakeholders in the project are Alaska Native Tribal Health Consortium (ANTHC), the Kasigluk Community Center, and AVEC’s emergency living quarters for its itinerant maintenance personnel, all located in close proximity to the heat recovery equipment.  ANTHC was identified in the original project scope as the primary recipient of recovered heat from the project, which would be supplied to an ANTHC water treatment facility adjacent to the AVEC power plant. During the execution phase of the project in 2006, ANTHC notified AVEC that they would not be ready to receive the available heat due to a change in the execution plan and completion date for their project. Based on this development, the heat supply line, which had already been routed to the ANTHC building, was capped off, and will be available for connection and use when the building becomes operational. The completed project was initially commissioned in March 2007, with heat being delivered to the Kasigluk Community Center at that time, as well as to AVEC’s emergency living quarters.  Piping failures occurred shortly after commissioning and had to be corrected.    
Activities – The overall objective is to capture recoverable heat and supply it to user(s) within the community in an effort to reduce the quantities of fuel oil burned for heating purposes.  Project scope included the design, installation and commissioning of a fully automated recovered heat system that provides excess heat as a byproduct of diesel-fired electricity generation, and/or excess wind generation electrical energy that can be converted to heat energy for use by commercial customers in Kasigluk. The execution phase of the project included installation of the following equipment: 
· Prefabricated module containing heat transfer mechanical equipment and controls.  This module was placed in conjunction with other modules of the upgraded Akula Heights (Kasigluk) power plant, Denali Commission project 49E. It contains the pumps, control valves and heat exchanger used to transfer heat into the heat transfer loop from the generator engines’ water jacket hydronic loop(s). This system is fully independent of the remainder of the heat recovery system, allowing uninterrupted operation of the generator cooling systems regardless of the heat recovery system status. In addition to these components, the system is fitted with a 200 kW electric water heater and related controls and switching relays that serve as a “dump load” or “secondary load” for the wind turbines installed during the wind generation project, Denali Commission project  49G. This load will absorb excess electrical energy during periods when wind turbine output exceeds the community load, transferring the energy as heat to the building(s) that are on the heat transfer circuit.

· Installation of approximately 400 feet of 3-inch diameter insulated underground pipe in a loop configuration to deliver high temperature fluid to the recipients for heat extraction and to return cool fluid to the heat recovery module at the power plant.

· Controls, consisting of a master control panel at the AVEC power plant that both commands the slave unit installed in the community center and also communicates with the SCADA system in the AVEC power plant.  This allows real time monitoring and remote manual control of the system in the event that it is required.

· External installation of variable speed drive circulating pump, control valves, and transducers to calculate BTU transfer rates and totals in the Kasigluk community center. This installation also includes a radio link that automatically communicates with the control system in the heat recovery module. This system is linked to the building’s hydronic heating loop via a heat exchanger that transfers heat energy into that system for distribution throughout the building.  

Initial planning for the project started in 2002, concurrent with initial planning for upgraded generation and bulk fuel storage facilities serving these communities.  Submittal of the 100% design drawings and project scope was completed in June of 2005. Construction was started in the fourth quarter of 2005 concurrent with the power plant upgrade, and was completed in the first quarter of 2007 with final commissioning in March, 2007. 

Cost Containment – Funding was provided by Denali Commission grants to AVEC and cash contribution from AVEC. The actual total project cost was $1,139,566 and required upfunding, with Denali providing $1,082,587 (95%) and AVEC $56,979 (5%). 

Currently, no cost containment benchmarks have been established by the Denali Commission for projects of this type. The functionality of this project, which can supply space heating needs of the Kasigluk community center (and the ANTHC water treatment facility once it becomes operational), meets project selection criteria maximizing cost-benefit to the community stakeholders as established by the Commission and also takes advantage of energy that is partially derived from a renewable resource (wind).    

Project Outcomes – The project as constructed meets all current regulations and mechanical codes of the IBC.    

Problems Encountered/Lessons Learned – Additional costs were incurred by the project as a result of a repeated engineering and fabrication effort to complete control panels and related equipment. This was primarily caused by the inability of the selected contractor to fabricate this equipment and to successfully complete the deliverable hardware to the specified code requirements on time. Delays arising from the identification, selection, and tasking of another contractor to inspect, modify, complete, and test this equipment added unplanned costs.  Additional complications and costs were incurred when it was discovered that cabinets shipped to the field were found to be erroneously wired and had to be returned to Anchorage, reworked by another fabricator, tested, and shipped again to the field.

Additional costs were also incurred as a result of the detailed project scope not being clearly defined in the planning phase of the project which resulted in additional engineering and design effort needed prior to the project entering the execution phase.  However, it should be noted that this project and a similar one, concurrently developed for the community of Toksook Bay, were essentially prototype projects that were conceived and planned in an effort to create a forward- thinking design for application in future projects. Based on lessons learned relative to this design, these project outcomes are considered a success.  

Beyond the planning and design challenges noted, within its warranted period the project  developed a mechanical failure where pipe joints failed near the side wall penetrations of the heat loop pipeline at the heat recovery module.  Initial investigations suggest that the failures may be caused by differential movement of the buried heat transfer pipeline relative to the seasonal movement of the heat recovery module which is supported on a pile foundation. Funds were set aside to adequately investigate the situation, develop a solution, and incorporate it into the facility to fully correct the problem and to conclude construction. This work was completed in the fourth quarter of 2008, with the revised design and changes being incorporated as a standard component of all future designs.        

Conclusions – Execution of the project went well, given the challenging nature of designing a sophisticated, fully automated system capable of meeting project objectives in a remote community. Future projects will incorporate the lessons of this project which will include simplification and standardization of project components and controls; prefabrication and testing of components prior to shipping, and further assessment of heat production and heat transfer capacities of the project. Such projects should not proceed unless and until the owner has sufficient staff resources to guide project development, procurement, fabrication, installation, inspection and commissioning.

