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CO- CHAIR CLICK BISHOP called the Senate Special Committee on In-
State Energy neeting to order at 7:30 a.m Present at the call
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to order were Senators Mcciche, Egan, Welechowski, Co-Chair
Coghi | I and Co- Chair Bi shop.

OVERVI EW University of Al aska Fairbanks, Al aska Center for
Energy and Power

7:31: 03 AM

CO- CHAI R BI SHOP announced that the business before the commttee
woul d be an overview by Gaen Hol dmann for the Al aska Center for
Ener gy and Power (ACEP)

7:31: 39 AM

GAEN HOLDVANN, Director, Alaska Center for Energy and Power,
University of Al aska Fairbanks (UAF), stated that the In-State
Energy Commttee had worked on sone serious issues for the
state. She noted that various ACEP projects were very relevant
to sone of the issues that were before the committee. She
di scl osed that ACEP projects addressed current and |ong range
opportunities, sone extending 10 to 50 years into the future.

M5. HOLDMANN called attention to Alaska's energy use and
explained the following as to what the state was on track to
spend if it did nothing:

e $5 billion on diesel fuel in rural Al aska.

* $60 billion on fossil fuels for Railbelt electric power
generati on.

She noted that Alaska's total energy related appropriations
since 2008 was $2.3 billion for the Power Cost Equalization
(PCE) program Renewable Energy (RE) Fund, Alaska Housing
Fi nance Corporation (AHFC) prograns, pipeline initiatives, and
t he Susit na- \Wat ana Hydroel ectric Project.

SENATOR M CCI CHE asked what the tineline was for the state to
spend $5 billion on diesel and $60 billion on fossil fuels.

M5. HOLDVMANN answered that the energy use data was based upon a
20 year hori zon

She said Al aska's energy chall enges were as foll ows:

» High energy costs, an issue frommany parts of the state.

* Fragnented electric grid, the state was disconnected to
other electric grids and that posed different challenges as
opposed to the Lower 48.
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* Harsh climte, t he negati ve effects on ener gy
infrastructure.

* End of supply lines.

e Stranded resources, the state had fantastic fossil and
renewabl e resources, but a | ot were stranded.

 Dispersed popul ation.

7:34: 59 AM

M5. HOLDMANN addressed her role with ACEP. She explained that
she cane from the private sector as a project devel oper and had
been involved in building projects in the past. She stated that
there was a real role for the University of Alaska (UA) in
working wth industry, communities, and the |legislature in
trying to figure out how to nove forward. She said there were
three main ways that UA could play a role as foll ows:

» Developing information for decision makers by providing:
information on technology testing and optinzation;
industry information on technologies that were nost
appropriate for the Al aska environment; and energy analysis
to support policy makers.

* Preparing students to work in energy related disciplines to
provi de education opportunities and to work closely wth
Al aska industry for energy rel ated jobs.

e Commercializing energy innovation to assist businesses in
i ndustry wi de chal | enges.

She noted an exanple of an industry challenge for hydrokinetics
due to debris. She said debris was a problem for every
hydr oki netic manufacturer with interest in Al aska. She expl ai ned
that ACEP had devel oped a debris diversion system and tested it
ast summer in Nenana. She stated that the Nenana test was
successful and energy related developnents with the private
sector could al so be used outside of Al aska.

7:37:57 AM
CO-CHAIR BISHOP asked for additional information on ACEP s
debris diversion system

M5. HOLDVANN stated that ACEP was doing "real stuff" rather than
just conpleting studies. She said ACEP subjected the Nenana
debris diversion system to breakage-test conditions and the
system responded well. She divulged that ACEP was seeking a
patent for the debris diversion systemdue to its unique active-
design. She remarked how excited the industry partners were
after seeing the debris diversion systemwork in Nenana.
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M5. HOLDMANN expl ained that ACEP was doing their work on a
m ni mal budget and noted their [FY13 Capital |nprovenent Pl an]
(CP) request for support to continue conmmerci al ener gy
i nnovati on projects.

SENATOR M CClI CHE stated that Al aska had pieces but not an actual
statewi de energy plan and explained that a good baseline was
m ssing. He asked if a study were funded, would ACEP have the
capacity to divide the state into logical segnments that
specified the avail abl e sources.

M5. HOLDMANN answered yes. She said ACEP had been doing exactly
the kind of work Senator M cciche noted. She expl ained that ACEP
worked closely with the Alaska Energy Authority (AEA) and the
Al aska Division of Ceol ogical & Geophysical Surveys (ADGGS). She
noted that ACEP had been working with ADGGS on geothermal and
coal resource options.

7:40: 41 AM

She explained that ACEP was building research teans at UAF. She
noted that UAF had a wealth of existing know edge and experti se.
She said there was no need for ACEP to hire new people; the
objective was to take advantage of the people that were already
at the university wth energy related capabilities. She
cormented that sone individuals were not aware of their energy
research capabilities and noted an exanple of fish biologists
being involved with ACEP s hydrokinetics program She said ACEP
built teams across disciplines, schools, institutions, and
canpuses. She said ACEP worked closely with UAA's Institute of
Soci al and Economc Research (ISER) and the School of
Engi neering. She summarized that ACEP pulled together teans,
wor ked on an issue, and noved on to do sonething el se.

She said ACEP worked closely with industry on research teans.

She stressed that ACEP nmade sure not to conpete with industry
and noted an exanple of bringing in private sector conpanies to
do a bathynetric study for hydrokinetics work and a geophysica

study to support ACEP's geothermal work in None. She said the
focus was on formulating research questions and deterni ning how
the university could address them

CO- CHAIR BI SHOP conmented that he agreed with Senator M cciche
relating to an energy baseline concept. He said he was a fan of
T. Boone Pickens who stated, "W are going to go down as the
dunbest nation on earth if we do not get an energy plan in the
United States.” He noted that Jack Wlch said, "The single
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nunber one thing this country could do, is get an energy plan."
He said Al aska shoul d have an energy pl an.

M5. HOLDMANN answered that she would not be surprised if Co-
Chair Bishop's words were echoed in the Al aska State Capital 30
years ago.

CO CHAIR BI SHOP replied that the words were echoed in the Al aska
State Capital 50 years ago.

M5. HOLDMANN said energy planning has been worked on a lot in
addition to being addressed by the Senate In-State Energy and
Resources conmittees. She stated that she had worked wth
Senator Welechowski in the past on energy issues and she
appl auded those efforts, but noted that the state needs to
conti nue noving forward.

7:43: 21 AM

She presented an exanple of how geothermal exploration teans
were built at UAF. She noted that there was sonme geothernal
potential in the Cook Inlet area and other regions throughout
the state. She said ACEP's team concept led to bringing together
researchers from UAF's GCeophysical Institute (d). She noted
that A pioneered a mapping technique for vol canoes to | ook for
pending eruptions by identifying heat areas and mapping
underground coal fires. She said ACEP applied G's mapping
technique to |ow tenperature geothernal evaluation. She said
ACEP received a grant from the U S. Departnent of Energy (DCE)
to test G's nmapping technique because exploration costs could
be greatly reduced. She noted that the challenge with geothernal
exploration was ACEP' s highest expense. She stated that the
testing could have been done anywhere in the U S., but ACEP
received the DCE grant to be applied in Al aska. She said ACEP
chose Pilgrim Hot Springs, outside of Nome, as an ideal resource
| ocation due to its geothernal devel opnent potential on nainland
Al aska. She explained that the Pilgrim Hot Springs project had
been successful and its hot water source was identified, a |ong
standi ng nystery. She said ACEP was noving forward with the next
phases of exploration to access Pilgrim Hot Spring s potenti al
for community and |andowners. She noted that in addition to
geot hermal devel opnent, a significant graphite resource was
di scovered ten mles from Pilgrim Hot Springs. She noted that
ACEP viewed plans in isolation as well as a taking a bigger
holistic view She said ACEP would continue to | ook at |ocations
where energy resources were in concert with mneral resources
and Al aska's communiti es.
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M5. HOLDMANN said unmanned aerial vehicles (UAV) were going to
be used to expand exploration. She explained that using a UAV s
aerial perspective for geothermal exploration allowed ACEP to
expand Pilgrim Hot Springs' "footprint" from very small to a
four mle area. She said Pilgrim Hot Springs was a substantia
resource with a magnitude that was |arger than the Chena Hot
Springs resource. She stated that the Pilgrim Hot Springs had
potential for the Nome region.

7:46: 16 AM

She said the geothermal mapping for heat evaluation was being
used to target inproved weatherization. She explained that an
entire city could be napped with the |argest heat |oss problens
identified and quantifi ed.

CO CHAIR BI SHOP addressed the use of UAV and noted that FLIR
technology would be wused for targeting residential energy
ef ficiency nmeasures. He asked what the acronym"FLIR' stood for.

M5. HOLDVANN replied that (FLIR) stood for Forward Looking
Infrared Radionetry. She explained that FLIR was basically
infrared imaging, a technique that ACEP did not develop. She
said FLIR was used worldw de, but ACEP created algorithns that
enhanced the processing technique to renove interfering
background signals in order to identify a quantifiable nunber
for heat.

She addressed how ACEP was funded and expl ai ned that $750,000 in
base funding was provided annually by the state of Al aska. She
said ACEP currently had $18 nmillion and 20 active projects
across a whole gamut of different technology areas. She stated
that ACEP's team building concept allowed for their grant and
contract acquisition. She explained that ACEP was a research
enterprise that acted as a funding source for UA. She said the
$18 million in funded grants and contracts supported UA s base
operations and long term stability. She revealed that $4 nillion
was funding base operations at UAF so that ACEP had |ights and
power. She brought attention to the fact that ACEP was bringing
in $14 for every $1 that it received fromthe state.

SENATOR M CCI CHE asked what kind of U.S. Departnment of Defense
(DOD) projects ACEP had been working on

M5. HOLDMANN answered that ACEP had been working with DOD quite
a lot on looking at fuel supply issues and the option for
potentially having a coal to liquids or gas to liquids supply in
Al aska. She said ACEP had | ooked at sonme of the |anguage in the
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Defense bill that related to Section 526, a DOD provision that
does not allow fossil fuels replacenent with something with a
hi gher "greenhouse gas" footprint and the inpacts on what DCD
coul d use for fuel supplies in Al aska.

7:49: 13 AM

M5. HOLDVANN said ACEP's projects were funded by different
mechani sms and were dispersed throughout Alaska. She noted a
| egislative requested project pertaining to Snall Modul ar
Nucl ear Reactor (SMR). She explained that ACEP conpleted a
conprehensive study on SMR s potential in Al aska and opi ned that
SMR was a possible option for the future, but the technol ogy was
not currently avail abl e.

COCHAIR BISHOP comented on SMR and addressed the wuse of
thorium He asked if there was any nerit in thorium based energy
and inquired if China was benefiting from their investnent in
t hori um research

M5. HOLDMANN replied that thorium was valid. She explained that
there were different kinds of nuclear material that could be
used for producing heat to generate power. She noted plutonium
thorium and several other alternatives to urani um

CO CHAIR COGHI LL asked if the thorium discussion was ranping up
i n Canada.

M5. HOLDMANN answered that thorium was being discussed in Canada
regarding use as a process heat source. She noted that the
Canadi an G| Sands was considering SVMR for heavy oil extraction

She said the issue wth SVMR in the US was the regulatory
process through the U S. Nuclear Regulatory Comm ssion (NRC).
She divulged that Al aska has had a huge inpact in noving the
di scussion forward at the national level due to the [nuclear]
project that was proposed in Galena a decade ago. She said the
proposed nucl ear power plant pushed the NRC to devel op a process
for SMR She explained that nuclear industry participants pay
the NRC for running through the regulatory process, a cost
exceeding tens of mllions of dollars. She noted that there were
currently no nuclear projects being reviewed by the RCA for
perm tting.

CO CHAIR COGHI LL comrented that Alaska's legislators were in
Washi ngton, D.C. and spoke with the RCA He said the RCA stated
that finding "project specific" experts to handle information
for permtting was hard to obtain. He explained that the energy
industry paid for experts to go on staff at the RCA. He said
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there was a real [regulatory] barrier and noted that experts
were not involved until sonmeone put the noney down for a
particul ar project.

M5. HOLDMANN answered correct. She addressed Co-Chair Coghill's
interest in biomass and his instrunental role in working wth
Delta H gh School in getting their [wood chip bionass boil er]

system up and running. She said ACEP was developing their team
concept for a long term approach to biomass. She stated that

bi omass researchers were being sourced from natural resource
school s, conversion technology engineers, and atnospheric
science and pol lution experts to | ook at particul ate issues.

She said ACEP was going a step further in addressing energy
storage and alternatives for grid-managenent with Gol den Vall ey
El ectric Association (GVEA) to nmanage their generation sources.
She said ACEP was |ooking at GVEA's Eva Creek Wnd Farm and the
use of ceramc heating as alternative heating that was
controlled at the utility level. She noted ACEP s approach in
fixing sonme of Alaska's energy issues by |ooking at the board
picture, identifying all of the avail able opportunities, and how
to fix problens.

7:53: 55 AM

CO CHAIR COGHI LL addressed the wuse of flywheel technology to
assist utilities in managi ng | oads when using alternative energy
sour ces.

M5. HOLDMANN replied that ACEP would be testing flywheel
technol ogy. He addressed the challenges involved w th managing
power |oad storage from alternative energy sources. She
expl ained that ACEP had been working on energy storage for a
decade by testing advanced energy technologies and worked with
Al aska partners. She noted that ACEP recently field-tested
advanced battery technology in Kotzebue and the test was not
successful due to the battery's inability to function in an
Arctic environnent.

CO CHAIR COGHI LL addressed GVEA' s Battery Energy Storage System
(BESS) and its use for power outages. He noted that he had not
heard of any critical oversight of BESS and asked if ACEP had
been involved with its testing.

M5. HOLDVANN replied that BESS had been very successful in what
it was designed to do and that was to support the northern end
of the Intertie. She noted that BESS was only designed for 300
lifetime charge-discharge cycles. She addressed Co-Chair
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Coghill's focus on integrating a non-firm energy source |like
wind on a grid and the requirement to use a spinning reserve

intermttent storage or other nechanism for shifting power
support. She said ACEP was |ooking at whether [battery] storage
with its inherent inefficiencies and costs was the only
mechani sm for power shifting support or whether ceram c dunp-
| oads controlled at the wutility level was an option. She
explained that ceramic dunp-loads were heating sources wth
inherently nore efficiencies than batteries. She noted that ACEP
was | ooking at viable battery technol ogi es.

7:56: 55 AM
SENATOR EGAN asked for an explanation on flywheel technol ogy.

M5. HOLDMANN responded that there was an operating flywheel
being used at Usibelli Coal Mne. She explained that flywheels
stored energy in a rotating nass. She said the flywheel's size
and rotational speed dictated the inertia available for energy
storage. She said the flywheels ACEP was |ooking at did not
store large anobunts of energy, but could efficiently source
smal | anmounts of energy for short periods of time. She noted
that if there was a gust or dramatic shift in |oad, the flywhee

was used to snooth out transient |oads. She said Al aska had not
used flywheels beyond Usibelli Coal Mne. She explained that
fl ywheel technology was a potential strategy and noted that ACEP
lab testing would occur with a WIIlians Technology flywheel
wi thin the next six nonths.

COCHAIR COGH LL addressed the logistical challenges wth
shi pping a 50 ton flywheel.

M5. HOLDVANN replied that sone flywheel nodels were snmall. She
said ACEP was working with Boeing on flywheels and noted their
devel opnment of two small flywheels that were based upon high
strength, light-weight materials. She remarked that Boeing had
asked if their flywheel program could be transferred to ACEP,
but funding was not available. She explained that ACEP s
fl ywheel niche was the integration issue.

7:59: 07 AM

SENATOR M CCI CHE commented that flywheel technol ogy was over 100
years old. He noted that old conpressors used to have |arge
fl ywheel s before energy was thought to be nore di spensabl e.

M5. HOLDMVANN replied that she agreed. She explained that there

was nothing wong with |looking at old technol ogy and seeing how
it applied in today's world. She noted that Chena Hot Springs'
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geot hermal system was a perfect exanple and there was nothing
new with their power plant. She remarked that Chena Hot Springs

geot hermal system was essentially a refrigeration system that
runs in reverse. She explained that the older technology was
currently applied in a way that could not be done in the past.

M5. HOLDMANN stated that ACEP was focused on |ooking at future
econom ¢ devel opnment opportunities for residents and businesses.
She noted that there were challenges, but extensive dealings
with energy issues provided the state wth a conparative
advantage in niche areas where Al aska was, or could becone or a
world |eader. She detailed an exanple of Alaska' s conparative
advantage relating to small-islanded electric grids with excess
wind energy that could not be sent elsewhere. She said high
contribution renewabl es was an area that Al aska excelled in and
nowhere in the U S. had work been done to the sanme degree.

She renmarked that Al aska was the established worl dw de expert in
the integration of wind with diesel technol ogies and people from
other countries had cone to |learn about its system devel opnment.
She said having a leg-up on energy technologies provided
opportunities for fledgling businesses to potentially be working
in other places throughout the world. She noted that |Iceland
| everaged their geothermal expertise by providing free education
for individuals from countries with high geothermal potential.
She explained that Iceland's know edge strategy opened a
pipeline for its geothermal businesses to benefit from the
wor | dwi de connections made through its free education program
She said Iceland had a leg-up with international developnent in
geot hermal proj ects.

8:02: 59 AM
CO-CHAIR BISHOP noted Iceland' s strategy and explained that
Sweden did the sanme thing in the bridge building business.

IVB. HOLDVMANN answered that was correct and noted that
international training was an interesting strategy.

CO CHAIR COGHI LL asked to address what technol ogies had |anded
wel | in connecting w nd-diesel.

M5. HOLDVANN replied that Alaska had built a lot of different
systens that used very different strategies. She said there was
a systemin St. Paul that was duplicated at a radar facility in
Tin Gty where 100 percent wind operation was attained with no
di esel and no storage use. She explained that thermal dunp-I| oads
were used to heat water with a synchronous condenser to maintain
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vol tage frequency support. She stated that other strategies used
energy storage and battery systenms. She disclosed that the plan
in Kotzebue was to integrate a battery system for a "high
penetration” w nd-diesel system She explained that there were
30 developed wind projects in Alaska with some underperformng
installations that could be inproved. She noted that w nd energy
control and distribution was another strategy that ACEP was
addressing in their |ab. She described how the ACEP | ab was able
to duplicate Alaska's electric grid. She stated that data from
any comunity could be programmed to sinulate any real world
event that allowed ACEP to tweak and inprove systens. She noted
a simul ation exanple for Kokhanok that allowed the devel oper and
manufacturer to fix their field problem in the ACEP |ab. She
referred to the Kokhanok situation as an exanple of ACEP working
wi th industry.

8. 06: 44 AM
CO CHAIR BI SHOP addressed Ms. Holdmann's overview of how ACEP
provi ded technical support in addition to research and

devel opment support to solve problens. He noted how Al aska's
Institute of Technol ogy (AVTEC) had integrated hands-on training
for diesel, wind, and solar in a real-time program simlar to
ACEP's lab simulation program He said AVIEC did "blue collar"
training for rural Alaskans to nmaintain, service, and manage
their respective energy systens. He explained that the hands-on
training programwas a Wi n-wi n between ACEP and AVTEC.

M5. HOLDVANN replied that cross-training between ACEP and AVTEC
was occurring on that day. She said ACEP' s entire w nd-team was
at AVTEC for a two-day training session with UA researchers and
community nmenbers throughout the state.

CO CHAIR BISHOP remarked that ACEP and AVIEC had a plan and
wor ked wel | toget her.

M5. HOLDMANN referred to a world map that showed |ighting energy
use at night. She said there was a large part of the world
wi t hout consistent access to reliable electric power. She noted
that isolated villages were inpacted by the information-age by
showi ng greater concern as to how to recharge cell phones rather
than powering lights at night. She explained that electricity
for isolated areas would not have power grids simlar to the
Lower 48 and specified that the isolated areas throughout the
world would have small "patchwork™ networks wth simlar
challenges to Alaska's isolated villages. She noted that ACEP s
Renewabl e Integrations Program had an Australian researcher
involved to address Australia' s 75 nonintegrated conmunities in
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the Northern Territory. She explained that the Northern
Territory did high-penetration solar-diesel systens and the
concept was conparable to Al aska's program She said ACEP was
working on an international Ilevel and noted that a Danish
researcher had been involved with their research team She added
that national |abs had been a big partner of ACEP.

8:10:14 AM

M5. HOLDMANN reiterated ACEP s |lab sinulation capabilities with
its "village in a box" concept. She explained that the ACEP | ab
was designed to look at integration issues in a rural comunity
at full power levels with the sane sized diesel and wnd
systens. She enphasized that the ACEP |ab was scalable to
integration issues with the Railbelt as well as in villages. She
noted that ACEP's lab was the only facility like it in the
world. She said ACEP pieced their lab system together wth
funding from nultiple sources wth the concept based on what
ACEP and industry envisioned what was needed as a tool to
perfect system integration. She noted that a |arge nunber of
projects were lined up for testing in the ACEP | ab. She reveal ed
that a problem existed with the necessity to build out the ACEP
lab to achieve the full level of capabilities and technol ogy
ranges. She noted that flywheel testing would require a
cont ai nnent system

CO CHAI R Bl SHOP asked what a flywheel contai nment system was.

M5. HOLDVMANN replied that flywheels rotated at high revolutions
per mnute (RPM and a containnment system would contain the
flywheel in case of failure. She noted that the containnment
system was not a huge cost, but a real cost that needed to be
devel oped.

CO- CHAIR BISHOP asked to confirm that the containnment system
woul d address a flywheel that mght conme apart, not an energy
storage issue for the containnment of power.

M5. HOLDMANN explained that ACEP had been testing several
batteries and one example was a flowbattery from Prudent
Energy. She noted that ACEP had worked w th Prudent Energy
t hr ough sever al flowbattery generations for possi bl e
i nprovenent, mechanism failure identification, and deploynment in
the field. She revealed that the last flowbattery version
worked really well, but the economi c analysis revealed that the
battery's cost was too high and |ower cost parts changes led to
system failure. She noted that the flow battery was intended to
go out into the field, but the energy cost was not viable at
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$0.26 per kilowatt hour (kW). She explained that testing was
not about technical success, but economic viability as well.

M5. HOLDMANN noted that ACEP was addressing waste heat recovery
and brought attention to a success story from recent testing

She explained that the waste heat recovery device that was
tested was simlar to the device used at the Chena Hot Spring's
power plant where additional power was generated from |ow
quality heat. She disclosed that the tested recovery device used
a diesel generator's rejected heat to generate power. She said a
one thousand hour test was conpleted on the waste heat recovery
device through a range of different scenarios and the unit was
depl oyed at the Al aska Power & Tel ephone's (APT) Tok power plant
for secondary testing.

8:14:11 AM

She addressed niche technologies regarding hydrokinetics and
noted that debris was the industry's biggest challenge. She said
ACEP had depl oyed debris diversion devices and the units worked
effectively last sunmmer in Nenana. She explained that a 25
kil owatt (kW hydrokinetic unit was deployed via Al aska Power &
Tel ephone (AP&T) in Eagle, Alaska with the deploynment neeting
about half of the community's needs.

CO- CHAIR BISHOP confirmed that avoiding debris on the [Tanana
Ri ver] in Nenana woul d be a chall enge.

M5. HOLDMANN agreed that debris was an issue in Nenana.

SENATOR M CCI CHE asked if ACEP was doing any subsurface work
that was not seasonally influenced. He inquired if permtting
departnments would be willing to allow subsurface hydro-projects
inrivers and tidal zones.

M5. HOLDMANN replied that ACEP had a close relationship with the
permtting agencies and noted that the agencies appreciated
ACEP's conprehensive analysis in order to streanline the
permtting process. She explained that the worry was not so much
with adult fish, but rather with out-mgrating snmolt in the
fastest nmoving part of a river. She noted that no one had ever
done surveys in the mddle of a river channel and expl ai ned that
ACEP had to devise a way to capture fish. She said ACEP s fish
bi ol ogi sts were addressing how to deal wth [juvenile] salnon
mgration patterns and providing the information to the
applicable permtting agencies. She stated that ACEP was
addressing the permtting challenges for the industry and what
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kind of information could be produced to nmke the process
easi er.

SENATOR M CCl CHE asked about the possibilities for subservice
operations to avoid seasonal generation.

VB. HOLDVANN replied that there were two problenms wth
subservice operations. She explained that the current was not
very fast wunder river-ice. She said the river was groundwater
fed in the winter and the flow rate was 10 percent of sunmer
| evel s.

SENATOR M CCI CHE asked about tidal possibilities.

M5. HOLDMVANN replied that tidal based energy would use the sane
technology as with rivers, but ACEP was first addressing issues
wth water surface debris prior to subsurface debris. She
explained that both tidal and river deploynents need to be
protected and ACEFP's funding request would address the next step
to work with industry on the subsurface debris chall enge.

8:18: 07 AM
CO- CHAIR BISHOP stated that Senator Huggins was attending the
committee hearing.

M5. HOLDMANN addressed |owtenp geothernmal as a niche area that
Al aska was viewed as sonewhat of a |eader. She noted that the
very first low tenperature geothermal system in the world was
installed at Manley Hot Springs in 1981. She explained that |ow
tenp geothermal technol ogy was pioneered in Alaska and the state
never capitalized on that. She said there were opportunities in
sonmre of the niche technologies where Alaska had conpetitive
advant ages to enable | ocal businesses to |everage. She said ACEP
was involved wth the Chena Geothermal plant while addressing
smal l er units fromindustrial waste heat sources. She noted that
waste heat from oil wellheads was a possibility and explained

that the oil industry was in a lot of ways Al aska's |argest
producer of geothernmal energy on the planet because there was a
| ot of heat com ng out of the ground along with the oil. He said

waste heat from a diesel generator was another opportunity to
make nore use of the fuel that was al ready being used.

SENATOR M CCI CHE stated that he was used to a typical efficiency
on a conbined-cycle to be as nmuch as 40 percent. He asked if
efficiencies were being realized from waste heat derived from
smal l er internal conbustion waste heat units.

SENATE | SE COW TTEE -14- February 14, 2013



M5. HOLDMANN replied that the efficiency inprovenents were on a
small scale at a few percentage points. She said the [waste
heat] wunits did not cost very nuch and their cost could be
recovered over a relatively short time horizon, approximtely
three years. She explained that projects like waste heat
recovery had a short payback period and did not require grant
support. She noted that ACEP worked with AP&T as an established
utility to act as a partner on projects like testing waste heat
recovery.

She said AEA had asked ACEP to look at fuel additives and
address inproving conbustion cycle efficiencies. She said ACEP
was taking a holistic ook at all of the fuel additives marketed
in Alaska to ascertain creditable information for utilities and
i ndustry.

8:22: 01 AM

She addressed difficult to extract fossil fuels and noted that
Alaska had a lot of fossil resources with opportunities that
were further out: heavy oil, coal liquids, gas liquids, and coal

gasification. She inquired how Al aska could take advantage of
its coal resources and noted that it was one of the |argest
fossil energy reserves in the world. She said it was worth
keepi ng an eye on technologies that mght allow Al aska to export
some of its resources in the future.

She spoke about arctic shipping and noted that 46 ships took the
Northern Sea Route in 2012, a 10-fold increase since 2010. She
addressed how Al aska could take advantage of the new nineral
resources project to be discovered in the Arctic and how the
state would fit into the world econony while in-state energy
needs were addressed.

She addressed Alaska as a leader in energy technologies as
fol | ows:

e Coil drilling technique pioneered in Al aska.
e Thernosi phons for extracting heat to maintain pipeline and
bui l di ng foundations in permafrost-rich soil. She said UAF

had a big role in devel opi ng thernosi phons.

e Largest battery systemin the world in Fairbanks, the BESS
system at GVEA

» Low tenperature geothermal (niche renewables).
» Leader in high contribution renewabl es.
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M5. HOLDMANN commented that the key was how Al aska capitalized
on its leadership role in energy technologies to create acaden c
and j ob opportunities.

COCHAIR BISHOP asked if ACEP interfaced with Alaska' s oil
i ndustry to address their energy and operating costs.

M5. HOLDMANN answered no. She said ACEP partnered with the oil

and gas industry in a nunber of small, isolated initiatives. She
cited work with British Petroleum (BP), thernosiphons use wth
ExxonMbbi |, and renote data acquisition unit with Shell.

CO- CHAIR BISHOP asked if ACEP worked with Alyeska Pipeline on
proj ects.

M5. HOLDVMANN answered yes. She noted project exanples pertaining
to pipeline revegetation and tapping geothermal to add heat to
the pipeline as a way to increase throughput.

COCHAIR COGHI LL noted his appreciation that M. Holdmann
provided a drive to ACEP. He commended ACEFP s assessnent of
technol ogy options and technology in place. He remarked that
wi nd technology was being installed in different locations in
Al aska for the |ast decade and asked what ACEP had found out
regarding wind technol ogy operating in a cold, highly variable
tenperature clinmate. He inquired if ACEP was involved in
di scussions with wi nd technol ogy manufacturers.

M5. HOLDVANN replied that there was a lot of wnd turbines
designed to operate in the Arctic. She noted that there were
sone depl oyed technologies in the state with rather substanti al
failures. She explained that one of the problens was related to
cold air density and the heavier air caused problenms with some
of the wind turbines. She noted that one turbine brand had
issues with tip breaks that led to sonme "runaway" nobdes wth
dramatic failures. She explained that ACEP's CIP request
supported the devel opment of an Arctic turbine test site near
Fai rbanks. She said funding for the proposed test site was not a
| ot of nobney and the project was in partnership with AEA She
stated that ACEP was not deploying technology down the field
that was not tested in harsh environnent conditions. She noted
that the test site would be located at a GVEA site in the Mirphy
Done ar ea.

CO CHAIR COGHI LL asked if ACEP was watching current w nd turbine

installations and conpiling data. He inquired if the information
was proprietary.
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M5. HOLDMANN answered that gathering data was an area that ACEP
could inprove. She commented that publically funded projects
shoul d provide data that was publically avail able. She explained
that project data should be understood in order to assist in
deci sions for future projects.

CO-CHAIR COGHI LL asked if the issue was related to barriers that
were created or work that had to be done.

M5. HOLDVANN replied that the tendency was to nove on after a
project was built w thout going back to identify what worked and
what the return on investnment was. She explained that ACEP was
working with AEA to address project reviews, but funding was not
avai l able. She said the Energing Energy Technology G ant Fund
(EETGF) program was a little different. She explained that ACEP
pi oneered the EETG- program with the Denali Comm ssion to add a
contractual step to set in place with a data managenent plan for
every contract. She said the data managenent plan for EETGF had
worked well, especially with pilot projects. She said it was a
priority for ACEP to get better information.

8:29:26 AM

COCHAIR COGHI LL stated that transm ssion was a big cost for
Al aska and hardware accounted for the mjority of costs. He
addressed system upgrades and asked if ACEP was working on ways
to make sure the electrons flowed better. He inquired if there
were transmssion limtations and would the state have to learn
how to live with them

M5. HOLDVANN replied that one of ACEP' s chall enges was operating
their program wi thout very nuch base funding. She said ACEP was
reliant on external grants and contracts. She explained that
ACEP could not put a lot of work into a problem unless there was
an identified funding source. She noted that ACEP's CIP would
provi de the organization with sone breathing room She addressed
the area of transm ssion and noted that ACEP had worked on the
Hi gh-Voltage Direct Current (HVDC) project. She explained that
the Denali Conm ssion funded an ACEP project to |look at snaller
HVDC convertors with Alaska Village Electric Cooperative (AVEC
and Pol ar Consult Al aska, Inc. (PCA). She said ACEP had recently
created a fairly conprehensive assessnment of HVDC transm ssion
technol ogy in Al aska and worl dwi de. She said ACEP had been doing
conparative analysis simlar to the HVDC project and noted a
conparative analysis was conpleted on energy options in the
Fai rbanks market. She reported that the recent Fairbanks

SENATE | SE COW TTEE -17- February 14, 2013



conparative anal ysis showed that the natural gas trucking option
came out very positive in the anal ysis.

SENATOR M CCI CHE comrented that Alaska was an energy starved
state with a tendency to junp at things that did not pencil-out.
He remarked about his interest in understanding ACEP s process
in evaluating projects. He stated that the key was evaluating
energy projects responsibly while delivering the best options
for Al askans. He said Al aska needs a plan with a clear set of
expectations and criteria that helps Al askans understand what
was feasi bl e.

8:32:34 AM

M5. HOLDVANN agreed that there was a tendency to just want to
act, build, and do sonething. She explained that she understood
the urge to build, but looking at projects in a systematic way
was an inportant role that ACEP provided.

CO CHAI R BI SHOP t hanked Ms. Hol dmann for the presentation
8:33:46 AM
There being no further business to cone before the Senate In-

State Energy Conmittee, Co-Chair Bishop adjourned the neeting at
8:33 a.m
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