Clean Energy in Rural Alaska:
The Good, the Bad, the Ugly
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Alaska is BIG...with BIG resources & BIG Coniradictions

(Size varies by capacity, color varies by cost, and shape varies by type of energy)
— Proposed Transmission Line ~ — Existing Transmission Line — Roads
Source: MAFA 2009




Alaska Strategic Energy Priorities




Cross Sector Opportunities

Water & Waste

Food Production Management

Climate
Change

Circumpolar
Collaboration

Marine Efficiencies




Typical AK Village Energy
Consumpltion

Energy Use

I & Electricity - 30%

& Heat - 55%

- Transportation - 15%




Sustainable Northern Shelter
Program

Quinhagak House

Kuinerramiut Ena
900 SF (conditioned)
1080 SF (total)
14’

Bedroom
Qavarnik Kitchen
Kenirvik

Bedroom
Qavarnik

" Bathroom
Anarvik

Bedroom
Qavarnik

Porch
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Biomass

Alaska Wood Energy Development Task
Group

® Guides pre-feasibility assessments of
community biomass thermal projects

Fort Yukon, Galena, Tananaq, Tok

# Multi-agency/entity effort to displace 0%
diesel heating fuel with wood energy
for commercial district heating

U.S. Coast Guard Kodiak Island

« Aims to displace ~1 million gallons of diesel heating fuel with wood pellets
« Completed feasibility study

 Need to develop contracting and financing options to implement project

Bureau of Land Management, Fairbanks, AK
« Wood pellets from local supply & mfg; displace diesel; FEMP feasibility



~ Alaska Renewables: Wind Availability
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Technology Innovation & Community
Development

Village Wind-Heat Smart Grid System

in Chaninik Wind Group Villages
Kwigillingok, Kongiganak, Tuntutuliak and Kipnuk, Alaska

W e
. ' Wind Turbines
B = \iacae Village
. =3 Power Plant
i -

Ethernet (other options
available)
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,;__!/;'\ Smart Meter Collector & ZigBee Master
(R * Connects to MAS server via Internet.
* Connects with up to ~1500 Meter Nodes
\/ I via wireless communication.
== * Controls local ZigBee slave devices (wireless)jl

|y on command from Smart Grid Controller

{ Smart Meter Node
& ZigBee Master

E User Display

Supervisory — - Smart Gateway
Controller —» - <— (sends measurement data to the
= EnergySmart Server)

Electric Vehicle
ZigBee slave

Remote Servers:
* MAS Server
* Smart Grid Controller

EnergySmart Server

Battery for Local Energy Storage

Thermal Stove ZigBee slave

ZigBee slave
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Community Solar in China

China, Yushu VaIIe, 2 MW PV Plant — Courtesy f L Fang.




ommunity Solar in Kaltag, AK
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Steady March of Progress

NATIONAL RENEWABLE ENERGY LABORATORY

Multijunction Cells (2-terminal, monolithic)
¥ Three-junction (concentrator)

v Three-junction (non-concentrator)

A Two-junction (concentrator)

A Two-junction (non-concentrator)

O Four-junction or more (non-concentrator)

Single-Junction GaAs
ASingle crystal

A Concentrator

V Thin-film crystal

Crystalline Si Cells

| Single crystal

O Multicrystalline

@ Thick Si film

@ Silicon heterostructures (HIT)
V Thin-film crystal
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Thin-Film Technologies

® Cu(In,Ga)Se;

o CdTe

O Amorphous Si:H (stabilized)
+ Nano-, micro-, poly-Si

O Multijunction polycrystalline
Emerging PV

o Dye-sensitized cells

@ Organic cells (various types)
A Organic tandem cells

# Inorganic cells

< Quantum dot cells
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Solar & Diesel Cost Trends,
2001 - 2011
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Supply & Demand - Do
They Maich Up?

VMonthly Solar Radiation for Select Alaska Communities

JUN JuL

Kake, AK (Fixed Tilt) Barrow, AK (Fixed Tilt) Anchorage AK (Fixed Tilt)

Vionthly Peak Electricity Demand for Select Alaska Fishing Communities, 2011

Dillingham, Aleknagik Unalaska



Many good US Totals (Tidal)
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AK Tidal Resource > KRR e
90% of US total v
Puget Sound WA | (/" Maine 7 Sites
8 sites 4 TWhiyr | /= y O4Tubar
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Golden Gate, San Fran, | * Muskeget
CA <2 TWh/yr Channel
\ ' . | Massachusetts
0.1 TWh/yr

AK Wave Resource ~ 50% of US total,
but much larger in aggregate...

though dispersed



@ State supported initiatives in a very difficult
fiscal environment

® REF: Resource Assessments & Capital
Funding to reduce energy costs (Heating &
Electricity); Authorized@ $50 Million
annually, but down to ~ $11 Million...sort of

@ EETF: Fund promising technologies w/
unique AK applications; pre-commercial; 3
years of project pipeline; now dormant but
about to revive?

@ PCE: Designed to reduce rural electricity
costs, but essentially a diesel subsidy; ~
S1Billion Endowment (mini-Permanent
Fund); Less diesel = less subsidy
(“misaligned incentive” especially in
conjunction w/ REF

@ Foster clean eneerﬁy industry development
and vnique expertise in the state, with some
export potential

@ State commitment to weatherization
funding: > $500 M over last decade + DOE
assistance
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