25B Upper, Lower Kalskag Diesel Power Plant Project

Closeout Summary

Background – This project is located in Upper Kalskag and serves the communities of both Upper and Lower Kalskag,  which are located on the north bank of the Kuskokwim River, about two miles apart. The 2004 census listed populations at 263 and 262 respectively and both are considered 2nd class cities. They lie approximately 28 miles west of Aniak, 90 miles northeast of Bethel and 349 miles west of Anchorage. Upper Kalskag encompasses 3.8 sq. miles of land and 0.4 sq. miles of water, while Lower Kalskag encompasses 1.3 sq. miles of land and 0.4 sq. miles of water. The climate is semi-arctic with maritime influences from the Bering Sea. The grantee for this project was Alaska Village Electric Cooperative (AVEC), the sole owner and operator of the new diesel powered generation plant. The new plant in Upper Kalskag will provide electric power to private and commercial consumers in the communities of Upper and Lower Kalskag, Alaska via an existing electrical intertie.  The new plant replaces the aging existing diesel plant that is in Lower Kalskag which operated since 1969.

In 2001, the design team of APE and Coffman Engineers was commissioned by AVEC to review the preliminary CDR of 1999 and upgrade it to assess the condition of the community power generation facility for AVEC. Site investigations completed prior to preparation of the CDR revealed a significant number of code violations on the Lower Kalskag power generation facility and subsystems, as well as marginal generating and fuel storage capacity for projected future growth within the community through the next 20 years. The revised CDR of December 21, 2001, recommended development of a new modular AVEC power generation facility to be located in Upper Kalskag adjacent to the site for the new co-located bulk fuel storage for the two Kalskag cities. The relocation of the new generation plant and related bulk fuel storage tanks for AVEC consolidates all village power and fuel storage facilities in a single location, facilitating the use of a single fill pipeline from the marine header.

Activities – The primary objective of project 25B was to provide an upgraded power generating facility to service both the villages of Upper and Lower Kalskag.  The completed power plant project would be fully compliant with all codes relative to the construction and operation of a diesel fired generating facility.  Project scope included the following activities – 

· Completion of a detailed CDR as a follow-on task to pre-CDR assessments completed by Coffman Engineers and delivered in December 2001. 

· Commissioning of CE2 Engineers as construction management consultant in June 2002.
· 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 design 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 Coffman 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, and was completed in 1st quarter, 2003. The site work civil construction was completed in 3rd quarter of 2003. 

· 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. Commissioning of the plant took place on December 4, 2004. 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 an 81% local work force. 

With completion of the CDR in 2001 and subsequent design work for the project completed, module procurement and fabrication was completed in March 2003. Delivery of the power plant modules and related material was in June 2003. Project civil construction was begun in August of 2002, with construction of foundations and setting of the power plant modules completed June 27, 2003, with canopy and walkway completed October 17, 2003. AVEC completed inter-module wiring, controls, distribution upgrade to grid and commissioning on December 5, 2005.  Total project duration for design and construction was 3.0 years.
Cost Containment – Funding was provided by a Denali Commission grant to AVEC and a cash contribution from AVEC. The actual total project cost was $1,783,468 which matched total funding with Denali providing $1,606,691(90%) and AVEC $177,377 (10%).  
	
	Estimated Budget
	Actual Costs

	Total Project Budget 
	$1,773,765
	$     1,783,468

	
	
	

	Completed Project Value for Cost Containment 
	
	$     1,783,468


Design Generating Capacity (kW)



1,098
Constructed Generating Capacity (kW) 


1,098
Initial budgeted project cost



$ 1,615 per kW 

Final project constructed cost 


$ 1,624 per kW 

Denali Commission benchmark range 

$ 1,250-$1,600 per kW
The completed cost per kilowatt of generating capacity slightly exceeds the Denali Commission cost containment benchmark; 2% above the upper limit.
Project Outcomes- The project as constructed meets all current electrical and mechanical codes of the NESC and IBC.
Problems Encountered/Lessons Learned – No additional costs were incurred by the project as a result of errors or omissions in the execution phase of the project. Facility startup and commissioning did not occur until 18 months after substantial completion of the plant. This was due to the limited field crews of AVEC for this specialized work. While this translated to a loss in time and schedule for project completion, no power interruptions resulted, as the current AVEC generating facility in Lower Kalskag was kept online during this period.
Conclusions - Planning, design, and construction of the Kalskag 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 delay of project start-up as a result of resource limitations noted above. The completed project will meet power generating requirements and anticipated capacity needs in the communities of Upper and Lower Kalskag for the planned 20+ year life of the project. 

