22B Koyuk Diesel Power Plant Upgrade

Closeout Summary


Note – This report also includes close-out information for project 22C, Koyuk Power Distribution Upgrade. 

Background – Koyuk is located at the mouth of the Koyuk River, at the northeastern end of Norton Sound on the Seward Peninsula, 90 air miles northeast of Nome. It is a second class city comprised of a 2004 population of 348 people. Koyuk has a subarctic climate with a maritime influence. 

The grantee for this project was AVEC, with additional community stakeholders being private and commercial consumers in the community of Koyuk, Alaska. An on-site inspection of existing AVEC facilities in the community revealed that both the AVEC bulk fuel storage and power generation facilities in the community were in need of a complete upgrade.  Based on these findings, AVEC retained HDL Engineers, of Anchorage, Alaska, for the preparation of a conceptual design report (CDR) to define the scope of work necessary to bring both the AVEC generating and fuel storage facilities up to standards. The CDR was completed by HDL in December 2001 defining a scope of work to provide a new modular power plant for AVEC with sufficient generating capacity to handle current community loads and also meet future demand based on growth and the addition of community infrastructure.
Included with the construction of the power plant facility was the development and completion of an independent project that addressed of the power distribution system in the community, and is briefly described in this report as project 22C. An additional scope of work defined the need for upgraded fuel storage facilities, and was completed under project 22A. All of these efforts combined created an amalgamated project that would address a broad range of community needs, and could be completed concurrently, resulting in an overall reduction of project costs.  

Activities – The primary objective of project 22B was to provide an upgraded power generating facility in the community.  The completed power plant project would be fully compliant with all codes relative to the construction and operation. Project scope included the following activities – 

· Completion of a power plant design comprised of eight modular units – three generation modules, a control and switchgear module, three storage modules and transient living quarters for AVEC O&M personnel that rotate through the project on a regular basis.  This work package was completed by the AVEC engineering department.  The finished design provides a total of 1,098 kW of generating capacity to the project, and includes subsystems for thermal management, fire suppression, HVAC and controls. 

· Completion of a civil and site engineering design for the project. This work was completed by HDL engineers as follow-on work to the development of the CDR. The deliverable for this work package included the detailed civil and structural designs for the power plant installation.   

· Installation and construction management of the power plant components to a level of completion that allowed final hook-up and energizing of the modular power plant by AVEC technical personnel.  Detailed scope included site civil work, foundations, module placement, installation of transformers, and fencing. This work was completed by CE2 Engineers of Anchorage, Alaska, utilizing a 100% local work force. 

· Power Distribution Upgrade - Completion of 3100 lineal feet of overhead distribution line to complete connection of the power plant to the local grid.  This project was completed under a separate project, 22C, concurrent with the power plant construction in an effort to utilize established local workforce and minimize project cost. Scope of work included installation of 12,470 VAC, 3 phase overhead conductors, and 5 additional power poles, framing, and related hardware.  As noted above, upgraded transformers for the distribution system upgrade were included in project 22B, the power plant upgrade.  

With completion of the CDR in 2001 and subsequent design work for the project complete, module procurement and fabrication began in 2002, and was completed in July, 2003. Delivery of the power plant modules and related material was completed to the project site in November, 2003. Construction of the foundations and setting of the power plant modules took place from November 1, 2003 to November 30, 2003. 

Inter-Module electrical connections and control module wiring followed in early 2004, subsequent to the upgrade of the overhead distribution system. Substantial completion was attained February 15, 2004, with start up and commissioning of the plant occurring on February 23, 2004. Total project duration for design and construction was 47 months.
Cost Containment – 

	
	Estimated Budget
	Actual Costs

	Total Project Budget 
	$      2,025,997
	$      2,321,907

	Completed Project Value for Cost Containment 
	
	$      2,321,907


Design Generating Capacity (kW)

1,098

Constructed Generating Capacity (kW) 
1,098

The completed, installed generating capacity is equal to the design capacity. 

Initial budgeted project cost


$1,845 per kW 

Final project constructed cost 

$ 2,114 per kW 

Denali Commission benchmark range 
$ 1,250-$1,600 per kW
The completed cost per kilowatt of generating capacity exceeded the Denali Commission cost containment benchmark by $514.00 per kilowatt or 32%. 
Project Outcomes – The project as constructed meets all current electrical mechanical codes of the NESC and IBC.    
Problems Encountered/Lessons Learned – Additional costs were incurred by the project as a result of a requirement to re-level and align the power plant modules prior to completing the electrical and mechanical connections. 
Conclusions - Planning, design, and construction of the Koyuk power plant was completed in a timely manner with the completed deliverable operating as designed.  The execution phase of the project was completed without difficulty, exceptions being the realignment of the power plant modules as noted above. The completed project will meet power generating requirements and anticipated capacity needs in the community of Koyuk for the planned 20 year life of the project. 

