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Presenter
Presentation Notes
The newly named “Denali”!
Photo by Devany’s husband, from their deck.
Anchorage is just left of the photo, this is where I am from.
About 1800 km west of here, and 1 degree south.



200 remote 
microgrids spread 
over large area 

 Population: 735,000 

 Area: 660,000 sq. miles  

 1.2 people/sq. mile  

 New Jersey has 1,000 times the density 

 About 200 stand-alone microgrid 
communities 



3 

Alaska Electrical Generation 

Railbelt 
72% of Pop 
76% of Energy 
Natural Gas* 

Southeast 
10% of Pop 
13% of Energy 
Hydro* 

The rest of AK 
18% of Pop 
11% of Energy 
Diesel* 

* Primary fuel type 

Presenter
Presentation Notes
Alaska Energy Basics in 2 Minutes to set the stage…
The Railbelt Area: uses 76% of the electricity, 70% natural gas, with oil, hydro, coal and wind comprising the rest in that order. 
Southeast uses 13% (mostly hydro power)
The remaining 11% is small communities scattered over 660,000 sq miles, mostly diesel powered, with renewables offsetting diesel in many locations.
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Alaska’s Energy Costs Vary 

Presenter
Presentation Notes
Each vertical blue bar is a community.
The electrical costs vary from about 9 cents US to over $1
190 communities receive PCE.  
State subsidy that helps buy down the cost of residential and public energy from 55 cents/ kWh to about 25.  PCE covers about a third of kWh sold
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Energy Burden by Region 

Presenter
Presentation Notes
What is 30% of your own household income?
What would you have to give up if you paid that much?
So now you’re all experts in Alaska geography, and energy generation.
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Lowering Energy Costs is the Governor’s Priority 

 Monetizing Alaska’s natural gas – propane and LNG to villages, 
money to alternative energy 

 All Hands on Deck 
 Alaska Energy Authority 
 University of Alaska – Alaska Center for Energy Policy 
 Alaska Housing Finance Corporation 
 Alaska Industrial Development and Export Authority 
 Alaska Departments of Natural Resources, Commerce and Community 

Development and Environmental Conservation 
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Lowering Energy Costs is the Governor’s Priority 

 Not-for-profit 
 Cold Climate Housing Research Center 
 Renewable Energy Alaska Project 

 Utilities 
 Alaska Village Electric Coop 
 TDX Power 
 Inside Passage Electric Coop 

 Every tribe and local government 

 The U.S. Government – DoE, DoI, State Department, Arctic Executive 
Steering Committee 

 The Arctic Council 

 

 



 Mission: To Reduce the Cost of 
Energy in Alaska 

 Programs: 
 Renewable Energy Fund 
 Emerging Energy Technology Fund 
 Rural Power Systems Upgrades 
 Energy Efficiency programs 
 Power Project Loans 
 Fuel Loans 
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Alaska Energy Authority 
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Electric Rate Differences for Kodiak Due to Wind 

Without Wind Actual
Consumer Cost per kWh

With Wind Actual
Consumer Cost per kWh

Presenter
Presentation Notes
AEA is State Corporation

Kodiak savings: $4.5M/year of fuel costs
Current electric rate: $0.159 per kWh
.



 Power Cost Equalization 
 Result of 1980s hydro projects 

 2008 Renewable Energy Fund Established 
 Intent to fund $50M per year for 5 years 
 Extended 10 extra years 

 2010 Energy Omnibus Bill: 
 “It is the intent of the legislature that the state remain a leader in 

petroleum and natural gas production and become a leader in 
renewable and alternative energy development.” 

 Emerging Energy Technology Fund created 
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State Policies 

 



 50% Renewable Electricity 
by 2025 

 15% Energy Efficiency 
improvement by 2020 
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State Goals 

Presenter
Presentation Notes
We’re currently at about 25% renewable, mostly hydro.



 Grant recommendation program 

 Helps achieve renewable goal 

 Displaces volatile-priced fossil fuels 

 Provides a vetting mechanism 

 Capitalizes on local energy resources  

 Expands Alaska’s RE knowledge base 

 Provides local employment 

 Benefits businesses not PCE eligible 

 Reduces State expenses through 
Schools and PCE 
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Renewable Energy Grant Fund  

Coffman Cove School Garn boiler.   
Photo courtesy of Karen Petersen 



 Emphasis on  
 Technically strong 
 Economically viable 
 High cost areas 
 Regional balance 
 Public benefit 

 Eligible applicants: 
 Utilities, local governments, tribal 

councils, Independent Power Producers 

 Eligible projects: 
 Wind, hydro, biomass, heat recovery, 

heat pumps, geothermal, solar, wave, 
tidal, river hydrokinetic, landfill gas, local 
natural gas, transmission of renewables 

12 

Renewable Energy Grant Fund  

St. Paul Island Wind and Flywheel 

 

Presenter
Presentation Notes
Most common projects types in bold



 State invested $259M in REF 
since 2008 

 800 Applications evaluated 

 300 Grants 

 200 Projects 

 50 Operating now 

 90 Operating by 2018 
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Renewable Energy Fund 

All numbers rounded 

 

Presenter
Presentation Notes
These status reports on AEA website, or copies here.



 Oil & gas 

 Hydro 

 Wind 

 Biomass 

 Wave, tidal, river 

 Geothermal 

 Efficiency opportunities 
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Abundant Energy Resources 

Alaska wind resource map from Alaska Energy Atlas 

Presenter
Presentation Notes
Most states or countries have one or a couple RE resources, Alaska seems to have them all, and in spades.  What we don’t have is a robust grid or large population.
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Presenter
Presentation Notes
This map shows all REF projects funded, in all phases of development.
Notice the patterns of renewable resources.  Wind in the west.  Hydro where there is rain and terrain.  Biomass where there are trees (interior and southeast), Heat recovery at diesel generator locations.
Each renewable project needs to be adjacent to a community or transmission line (for electric).

AEA has received and evaluated about 800 applications over 8 years.  Funded about 300 grants =  about 200 projects
Invested about a quarter billion dollars.
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Diesel Savings from Renewable Energy Fund 



Renewable Energy 
Fund: Value Generated 

• For first 44 projects in 
operation 

• Total  NPV cost of $314M 

• NPV Benefits: $889M 
 

 

Overall Program  
Benefit/Cost Ratio: 2.8 
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REF CURRENTLY OPERATING PROJECTS 

Landfill gas Biomass Heat Pumps Heat Recovery

Hydro Solar Transmission Wind

Presenter
Presentation Notes
For every dollar of REF grant funding invested, the projects are returning a NPV Benefit of more than $8.
Total Capital to Overall program Benefit/Cost ratio is 2.8! 
build = $314M.  About $100M was REF funding, $200M match and other funding.
Many operating projects received initial funding in first 3 years of fund.
Wind has largest share of completed projects, 34%.
Hydro now at 14% and growing due to longer development times
Many biomass and heat recovery projects, but smaller costs and benefits.
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Pelican Hydro Before, During & After 
• Wood stave and blue tarp penstock before 
• Aerial view of site during construction 
• AEA project manager with new surge tank 

Presenter
Presentation Notes
Discuss materials purchases:
Turbines, penstocks, biomass boilers (many foreign)



Greenhouse Gas Reductions (estimates): 
2014: 147,000 metric tons 

2009-2014: 347,575 metric tons 
Projected 2015-2017: 682,360 metric tons 
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Presenter
Presentation Notes
GHG is calculated based on type of fuel displaced times GHG factor.
Diesel, for example 10.15 Kg CO2/gallon
Pictured is the installation of a 30-meter meteorological tower adjacent to the Unalakleet wind farm, where AEA is studying icing effects on wind turbines and anemometers to fine-tune wind modeling during icing conditions.  This is just one example of the learning that has taken place since the REF program began.



Blue Lake Hydro in Sitka 
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Presenter
Presentation Notes

As I travel around the state working on renewable energy projects, all the hydro projects remind me of a large extended family.  There are some grandparents, born in the early 1900s like Annex Creek, Ketchikan Lakes, and Salmon Creek.

Some of the projects are like aunts and uncles born in the 50s: like Blue Lake and Eklutna.



Whitman Lake Hydro in Ketchikan 
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Presenter
Presentation Notes
There are many cousins born in the 60s and 70s like Snettisham, Green Lake and Cooper Lake

And there was a veritable baby boom in the 80s and 90s:
Black Bear Lake
Bradley Lake
Swan Lake
Tazimina Falls
Terror Lake



Chuniixsax Creek Hydro in Atka 
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Presenter
Presentation Notes
And there are many nieces and nephews born in the 2000 and 2010s: Southfork, Chuniixsax, Falls Creek, and some upsizing of existing such as Terror Lake turbine #3 addition and Whitman Lake.



 99.8% Renewable in 2015 
 79% Hydro 
 21% Wind 

 Terror Lake Hydro added 3rd 
turbine 
 Wind: 9MW installed capacity 

6 GE 1.5MW turbines 
 Battery 
 Next: Flywheel to lengthen 

battery life and add electric 
crane at port 
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Story: Kodiak, Alaska 

Pillar Mountain Wind 

 

Presenter
Presentation Notes
Pre REF projects KEA consisted of 80% hydro generation and 20% diesel generation and has an average load of ~24 MW.  
 
The Kodiak Electric Association Pillar Mountain Wind Farm was installed in two phases.  The wind farm consists of 6 1.5 MW General Electric GE 1.5 xle wind turbines for a total capacity of 9 MW.  The turbines are installed on 80 m towers and have 77 m rotor diameters.  Primary permitting issue was the protection of Eagles.  Pre and Post Construction avian studies have been performed and thus far no bird takes have been documented.
 
Phase one included turbines 4,5,6.  During wind farm operation the diesels were reduced to a minimum operating load of ~30% of their maximum and were used for regulating the wind farm as a load following spinning reserve. At first, operating reserve was also kept online until confidence was gained in the system.  A small amount of curtailment due to grid stability and/or excess electricity was anticipated and recorded (8% drop in AEP due to curtailment).  Net CF of 31.5 % (after curtailment).  Brought energy mix to 80% hydro/8% wind/12%diesel.
 
Phase 2 included turbines 1,2,3 and energy storage.  The energy storage was debated between a flywheel and a battery.  The Extreme Power advanced lead acid battery was chosen.  Two 1.5 MWH batteries were installed to bridge the 30-90 second gap between wind power dropping off and the hydro turbines spinning up.  Initial lifetime estimates of 8-10 years for the battery.  Combining the short term storage of the battery with the long term storage of the hydro allowed the hydro to regulate the wind and to turn off the diesels in times where wind and hydro could cover the load.  This means that no more curtailment is needed.  This also allows the hydro turbines to be spun down in times of high wind and save water.  This increases efficiency by raising the water level behind the dam.  CF of 33% and energy mix went to 80% hydro/ 15% wind/ 5% diesel.
 
Additional hydro upgrades are anticipated to make the system 98-99% renewable for the next 10 years based on estimated system growth.
 
A flywheel is being considered for the system in response to the installation of an electric crane on the grid.  An ancillary benefit to this project would be the extension of the batteries’ lifecycle.  The battery currently responds to all grid fluctuations.  The flywheel would split the duties. 
 
Lifetime production of 73,593 MWH.  CF of 31.7%.  Diesel offset of 5.1 Million gallons.  Market value of the diesel is $13.2 Million.




REF Summary 
 Brilliant! 

 Huge catalyst at a good time 

 Approach: fund good projects to get built 

 Mostly above 1.0 benefit/cost 

 Greater focus on feasibility stage 

 Blend with loans to extend grant reach? 
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Pelican surge tank 

Presenter
Presentation Notes
There is a need for additional funds.
Possibility to leverage grant funds to strengthen investment.  Investor win: better project economics with a grant, Community/State win: more leveraged private funding so state funds can help more communities.  Weakness: seeking to lower the cost of energy.  Possibly not much appetite for anything but small returns.
However, private investors can leverage federal tax credits, possible win for all: investor, community, state, federal.
Possibly bundle projects or a region.
CIRI, NANA examples




Emerging Energy Technology Fund 

“…make grants to eligible applicants for 
demonstration projects of technologies that have a 
reasonable expectation to be commercially viable 
within five years that are designed to: 

o test emerging energy technologies or 
methods of conserving energy; 

o improve an existing energy technology; or 

o deploy an existing technology that has not 

previously been demonstrated in Alaska. “ 

 

 
25 

Testing Safe and Efficient Exhaust Thimble 

Installing cold climate heat pump 



EETF: Hydrokinetics 
Three river in-stream energy conversion device 
deployments in 2014 
 

 Ocean Renewable Power Company (ORPC) in the 
Kvichak River at Igiugig 

 Boschma Research Inc. in the Kvichak River at 
Igiugig 

 Oceana Energy Company in the Tanana River at 
Nenana 
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Oceana turbine in the Tanana River 

ORPC RivGen turbine in the Kvichak River 
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Lake Iliamna, Kvichak River, Igiugig, Alaska 

Presenter
Presentation Notes
Discuss why location is so important: debris, flow, clear, community



 May be focused on maximizing diesel 
savings on RE/diesel microgrid “Grid 
Bridging System” 

 Goal 1: Fuel sipping 

 Goal 2: Diesels off 

 Control system, inverters, and storage 
enough to act as spinning reserve so 
smaller efficient diesel can be used with 
time to start larger diesel 

 Q4 2015 or Q1 2016 
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EETF Solicitation 

 

Presenter
Presentation Notes
I’d like to hear if any of you know of current robust systems.
Seeking funding partners, especially US federal.



 600 MW Hydro Project 

 50% of Railbelt electrical 
demand 

 12,000 jobs between 2010 
and 2028 

 State seeking license 

 $5.6 billion to construct 

 Energy savings of $14 billion 
in first 50 years 
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Susitna Watana Hydro Project 
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Typical Permafrost Foundation – Thermopile with Concrete Cap 

Presenter
Presentation Notes
Construction is done in the winter. An oversized hole is predrilled large enough to fit both the pile and thermal syphon approximately 9 meters deep.  Thermal Syphons are located at each 0.406 meter diameter pile. 



 Cold-weather evaluation to test 
equipment accuracy and 
survivability. 

 Light detection and ranging 
system weighs 60 kg. 

 Remote power module weighs 
375 kg. 

 Deployed at Delta Wind Farm – 
Latitude 64 deg 

 Very limited winter performance 
data due to warranty repair. 

 Possible option in lieu of met 
tower 
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SpiDAR Evaluation 



 RFP issued with $20k to seed development of 
datalogger specifically designed to meet the needs of 
wind resource assessment in remote Alaska. 

 Current offerings (12-15 data channels at $1800+ per 
unit) targeted at large wind farm resource 
assessment market. 

 Winning design proposal has 3 anemometer 
channels and 1 vane, on-board temperature sensor, 
1-sec logging interval of date & time, min, max, 
average and std. dev for anemometer/vane and min, 
max, avg for temperature. .CSV format. 

 Data cable inputs are spring-clip, providing for fast 
and reliable connection in harsh weather 
installations. 

 Halus Power Systems is designer, manufacturer and 
supplier. 

 Unit sells for $500-$650 depending on exact 
configuration/options. 

 Datalogger unit at field test site in Palmer, AK 
showing controller board with SD card, spring-clip 
connectors and water-tight seals around cable 
intrusions. 
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Wind Datalogger for Alaska 



  Renewable energy and efficiency 
projects 

 Emerging energy technologies 

 Susitna-Watana Hydro 

 Energy materials  
 Turbines, penstock, pipe, wood-fired 

boilers, inverters, controls, diesel 
engines 

 Social investment directly into 
funds 
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Investment Options 

Presenter
Presentation Notes
This is my keystone slide.

Social investment if your investment group is interested in the energy outcomes rather than a return on investment.



 Do everything you can to get 
the greatest value out of 
remote renewable systems 

 Perform good modeling and 
engineering! 

 Quandary: High penetration, 
RE for heat; displaces more 
diesel, but economics erode 

 Use public funds for their 
greatest good 

 Focus on community/global 
benefit, not individual 
 Count benefit of avoided fuel, not 

whole bill. 
 Fixed costs are not saved by utility, 

just spread to other users. 

 Help communities identify the 
best, most cost-effective energy 
system 
 It might be efficiency measures (end 

user & generation efficiency) 
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Final Thoughts 



Policy & Program Innovations 

Policy &  
Regulations 

Solutions 
(products, 
services, 
technical 
systems) 

Market 
capacity 

Understand Co-design Test 
Transition  

or Scale 

Understand problem, facilitate controlled 
experimentation, enable market 

development for solutions 

Presenter
Presentation Notes
Same questions
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www.akruralenergy.org 
 

http://www.akruralenergy.org/


Sean Skaling 
Director, Programs and Evaluation 

sskaling@aidea.org 
(907) 771-3079 

AKEnergyAuthority.org 
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mailto:sskaling@aidea.org

	Path to Economic Sovereignty: Arctic Opportunities
	200 remote microgrids spread over large area
	Alaska Electrical Generation
	Alaska’s Energy Costs Vary
	Energy Burden by Region
	Lowering Energy Costs is the Governor’s Priority
	Lowering Energy Costs is the Governor’s Priority
	Alaska Energy Authority
	State Policies
	State Goals
	Renewable Energy Grant Fund 
	Renewable Energy Grant Fund 
	Renewable Energy Fund
	Abundant Energy Resources
	Slide Number 15
	Diesel Savings from Renewable Energy Fund
	Renewable Energy Fund: Value Generated
	Slide Number 18
	Greenhouse Gas Reductions (estimates):�2014: 147,000 metric tons�2009-2014: 347,575 metric tons�Projected 2015-2017: 682,360 metric tons�
	Blue Lake Hydro in Sitka
	Whitman Lake Hydro in Ketchikan
	Chuniixsax Creek Hydro in Atka
	Story: Kodiak, Alaska
	REF Summary
	Emerging Energy Technology Fund
	EETF: Hydrokinetics
	Lake Iliamna, Kvichak River, Igiugig, Alaska
	EETF Solicitation
	Susitna Watana Hydro Project
	Typical Permafrost Foundation – Thermopile with Concrete Cap
	SpiDAR Evaluation
	Wind Datalogger for Alaska
	Investment Options
	Final Thoughts
	Policy & Program Innovations
	Slide Number 36
	Sean Skaling�Director, Programs and Evaluation�sskaling@aidea.org�(907) 771-3079�AKEnergyAuthority.org

