Middle Kuskokwim Regional Energy Project

Closeout Summary -- RPSU
Background:
The Middle Kuskokwim Regional Energy Project (MKREP) involves construction of 25 facilities including powerhouses, bulk fuel storage, power transmission lines and heat recovery systems in the small, economically distressed, rural villages of the Middle Kuskokwim region of Alaska (see Table 1).  This project was an opportunity to realize significant cost savings due to economies of scale and to reduce the overall energy cost in the region.  By combining a group of small village projects into a regional project, the Denali Commission, and its partner agency the Alaska Energy Authority (AEA), an entity of the State of Alaska, took advantage of significant cost savings through combined repetitive design and construction methods, transportation and logistics, and equipment use.  

Table 1 –  Distribution of Facilities

	
	Aniak
	Chuathbaluk
	Crooked Cr
	Red Devil
	Sleetmute
	Stony River
	Takotna
	Intertie
	Total

	School Tank Farm(s)
	2
	1
	1
	1
	1
	1
	1
	
	8

	Powerhouses 
	
	1
	1
	
	1
	1
	1
	
	5

	Powerhouse Tanks
	
	1
	1
	
	1
	1
	1
	
	5

	Village Tank Farms
	
	1
	1
	
	
	1
	1
	
	4

	Other
	
	
	
	1
	
	
	1
	1
	3

	Total
	2
	4
	4
	2
	3
	4
	5
	1
	25


These efficiencies were to translate into a shorter, more efficient construction process (over one season) and will reduce construction and project administrative costs.  Traditionally, small villages have great difficulty economically justifying upgrade projects because of their small size and lack of local resources.  This regional project provided these small, disadvantaged communities with the best hope of addressing health and safety concerns with respect to their powerhouses, distribution and fuel storage systems.  And finally, this project lead to the long term sustainability of the capital assets by providing the participating villages with new, lower maintenance, high energy efficient systems.  This will reduce overall energy and operations and maintenance costs and promote regional economic stability and growth potential through reliable power.

All the houses and most of the community facilities are dependent on the villages’ single powerhouse, except for the schools which have their own standby generators.  The previous powerhouses were becoming too small for the increasing electrical demands due to multiple infrastructure upgrade projects.   The old power facilities did not meet current regulations or codes.  Planning for the new regional power system upgrade was begun in the fall of 2003.  Construction funding was in place in the late fall of 2004.    

Construction of the powerhouse projects was accomplished under the Denali Commission Cost Containment and Business Plan Policies.

Activities:
The Grantees for the power system upgrades were the Middle Kuskokwim Electric Cooperative and the Takotna Community Association.  HDL Engineering Consultants was the main design team, with additional electrical and mechanical design by Alaska Energy and Engineering.  The main Construction Manager was STG, Inc., with CE2 performing some of the final tasks.
Material and equipment mobilization up the Kuskokwim River began in the spring of 2005.  Pile driving for the powerhouse and bulk fuel foundations was started in July.  The powerhouse modules were set on their foundations during August and September 2005..  Construction was substantially completed by January 2006.  

Due to the proximity of existing and planned public buildings, heat exchangers were installed in the powerhouses of Crooked Creek, Sleetmute and Takotna. 
Project Cost:

	Community
	Total Budgets

	
	

	Chuathbaluk
	$915,000

	Crooked Creek
	$1,055,000

	Red Devil
	$225,000

	Sleetmute
	$1,120,000

	Stony River
	$860,000

	Takotna
	$1,175,000

	
	

	Total Project Budget:
	$5,350,000


	Powerhouse
	kW Capacity
	Cost per kW

	
	
	

	Chuathbaluk
	175
	$5,230

	Crooked Creek
	220
	$4,795

	Sleetmute
	320
	$3,500

	Stony River
	130
	$6,615

	Takotna
	205
	$5,730

	
	
	

	Total:
	1050
	


Both the Chuathbaluk and Sleetmute powerhouses were within the benchmark ranges.
 Crooked Creek had increased costs due to the preferred location of the new powerhouse next to the existing clinic and water plant which are on a hill approximately 500 ft. above the river.  The old powerhouse was next to the riverbank and was subject to flooding from ice damming during spring break up.
The Stony River powerhouse need to be set on tall pilings due to the frequent flooding that effects the entire village.

The Takotna powerhouse was the farthest project from the Bethel staging area and the logistics were negatively influenced by navigational hazards due to smoke from wildfires and exceptionally low water levels during the summer and fall.  

Scope Changes:
Due to the escalating cost during construction, two parts of the comprehensive RPSU project were cut from the Middle Kuskokwim Regional Energy Project.  The Takotna distribution system upgrade and the Sleetmute to Red Devil river crossing and tie line were cut before full procurement or start of construction of these projects.  Purchase and delivery of the steel towers for the river crossing at Sleetmute were accomplished.  The cost of completing these tasks would have added approximately $1.3M  to the overall regional project.  The communities of Sleetmute and Takotna intend to pursue alternate funding to complete these tasks. 
Project Outcomes:
The new facilities meet current regulations and codes.  The communities will have reliable electrical power projected for their needs for the next ten years.  Installation of new, fuel efficient generators (15-25%), automatic load-sensing switchgear, used-oil blending equipment and the heat recovery equipment will significantly reduce the amount of fuel imported into the villages for years to come.

 Problems Encountered:
Bottlenecks due to the logistics of available barges and equipment staging along with the availability and scheduling of the various trades over the multi-site project reduced some of the expected cost savings.  Inflation of fuel, transportation and materials costs also added to budget cost overruns.
Conclusions and Recommendations:
The project was more expensive than originally estimated because of an unprecedented increase in steel and fuel costs from design to construction, logistical problems (such as availability of barges/landing craft, unusual river levels and navigation problems due to smoke from wild fires) and challenges in coordinating the scheduling of the various skilled trades over multiple job sites.
The AEA Energy Program has already begun to more closely coordinate bulk fuel and powerhouse projects.  A higher level of planning for logistics, manpower and resource allocation is necessary for multi-site projects.

 Close monitoring of the powerhouse fuel consumption and heat recovery systems is needed to maximize fuel economy in the new powerhouse modules.

