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PCOSI TI ON  STATEMENT: Provi ded a PowerPoint presentation about
t he 4S Reactor.

KAZUO ARI E, Seni or Manager

Pl ant Proj ect Engi neering Departnent

Nucl ear Energy Systens & Services Division

Power Systens Conpany

Toshi ba Corporation

Japan

PCOSI TI ON  STATEMENT: Provi ded a PowerPoint presentation about
the 4S Reactor.

STEVE STRAI GHT
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PCOSI TI ON STATEMENT: Posed a question in regard to 4S Reactors.

ALEX G MARC, Secretary

Board of Directors

Chugach El ectric Associ ation

Anchor age, Al aska

PCSI TI ON  STATEMENT: Spoke in support of considering nuclear
energy as a type of alternative energy.

DONALD ANDERSON, Ph. D

Anchor age, Al aska

PCSI TI ON  STATEMENT: Spoke in favor of nuclear power and
provi ded copi es of various papers he has witten on this topic.

M CHAEL HARPER, Deputy Director

Rural Energy

Al aska Energy Authority (AEA)

Anchor age, Al aska

POSI TI ON  STATEMENT: Answered questions in regard AEA' s
i nvol venent in | ooking at nucl ear power.

MEERA KOHLER, President, Chief Executive Oficer

Al aska Village Electric Cooperative, |Incorporated

Anchor age, Al aska

PCSI TI ON  STATEMENT: Supported continuing the interrogatory
process for nucl ear power generation.

MARI LYN LELAND, Executive Director

Al aska Power Associ ation

Anchor age, Al aska

PCSI TI ON  STATEMENT: Suggested having a consortium of Al aska
utilities join together for nuclear power.
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ACTI ON NARRATI VE
3:04:21 PM

COCHAIR CRAIG JOHNSON called the House Resources Standing
Commttee neeting to order at 3:04 p.m Represent ati ves Seat on
(via teleconference), Kawasaki (via teleconference), Guttenberg
(via teleconference), and Johnson were present at the call to
order. Representatives WIson (via teleconference), Tuck, and
Neuman arrived as the neeting was in progress. Al so present
were Representatives Lynn and Kell er.

OVERVI EWS): TOSHI BA/ VESTI NGHOUSE 4-S, 10MAE DESI GN UNIT FOR
PRODUCTI ON | N ALASKA

3: 05: 06 PM

CO CHAI R JOHNSON announced that the only order of business is
the presentation regarding the Toshiba/Wstinghouse 4S, 10MA
Design Unit for energy production in Al aska.

3:06:19 PM

MARVI N YOCDER, My: T Solutions LLC, Palner, Al aska, offered his
appreciation for [Co-Chair Johnson's] introduction of HB 191
during the 2009 legislative session and said the bill would
all ow people to have another option when |ooking at what they
want to do for power in their local conmunities. Toshiba first
visited Galena, Alaska, in August 2003 to talk about this 10

megawatt [nucl ear] reactor. This reactor has a 30-year life,
does not require a lot of technology on site, and would be very
conpetitive with other types of alternative energy. The 10

megawatt reactor is especially appropriate for rural areas and
the 50 nmegawatt for others.

3:09:37 PM

TONY GRENCI, Westinghouse Electric Conpany LLC, in response to
Representative Seaton, explained that the initial desi gn
configuration being presented to the U 'S. Nuclear Regulatory
Commission (NRC) is 30 negawatts thermal, which relates to 10
negawatts el ectric output (10MM) [slide 3].

3:11: 00 PM
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KAZUO ARIE, Seni or Manager , Pl ant Pr oj ect Engi neeri ng
Department, Nuclear Energy Systens & Services Division, Power
Systens Conpany, Toshi ba Corporation, began his presentation by
stating that the main goal is to provide safe, clean, reliable,

grid-appropriate power that is applicable to small, renote areas
[slide 3]. Toshi ba pays attention to high security and
proliferation risks, he continued, as well as mnimzing
infrastructure, operation, and maintenance requirenents. Thi s

sodiumcooled fast reactor was co-developed wth Centra
Research Institute of Electric Power Industry (CRIEPI), a
Japanese utility research organization. Devel oping partners now
i ncl ude Argonne National Laboratory (ANL) and Westi nghouse.

MR. ARIE noted that the main features for both versions of the
4S include passive safety, long refueling intervals, |ow
mai nt enance, and high inherent security. The plant's
arrangenment [slide 4] provides seismc isolation for the reactor
bui | di ng and pl aces the reactor buil ding underground.

3:14: 53 PM

MR. ARIE outlined the advantages of the 4S Reactor [slides 5-8],
the first being the long refueling interval of 10-30 years.
This contributes to the econony of the reactor, especially given
hi gh and unpredictable diesel fuel prices. Oher advantages are
the reactor's sinple operations, |ow naintenance passive safety
systens, and punps that have no noving parts, all of which
contribute to | ow mai ntenance requirenents.

3:17:49 PM

MR GRENCI, in response to Representative Seaton, explained that
automati c burnup conpensation [slide 6] occurs as the reactor's
fuel is used up over the course of the core life. The reactor
automatically conpensates for burnup by noving the control
mechani sns at a very slow increnental rate to properly position
the reflector on the core, thus maintaining the reactor at 100
percent power. In further response, he said "Rx" is the
abbreviation for reactor [slide 9].

3:19: 03 PM

MR. GRENCI began his presentation by describing the three heat-
exchanger loops in the 4S Reactor design [slide 10]. The first
| oop, depicted with a circle around it, is the sodium cool ed
reactor vessel which contains the fuel and punps that nove the
sodium in that | oop. A heat exchanger, also sodium cool ed,
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transfers the heat to the internediate heat transport system
[the second loop], which in turn punps the heat to a steam
generator [the third loop]. The steam generator produces steam

which in this configuration is used to turn the turbine and
produce electricity. There is also a version of the 4S Reactor

whi ch does not produce electricity and only generates steam for

processed heat.

3:20: 51 PM

MR. GRENClI advised that if the reactor is used to produce heat
rather than electricity, the 10MM version is 30 negawatts
thermal and the 50MM version is 135 negawatts thermal [slide

11]. Some of the conmponents in the two different versions are
identical in size - for exanple, the reactor building and the
reactor vessel. The difference in the power output stenms from
the specific design of the fuel and how hard the fuel is run

Addi tionally, t he heat exchanger component s are si zed
differently for the tw different outputs and the piping
configuration S slightly different. I n response to

Representative Tuck, M. Genci said electromagnetic [EM punps
are being used to extend the life of the plant. One EM punp is
located in the internediate loop and one is in the reactor
vessel itself.

3:22:32 PM

MR GRENCI, in response to Co-Chair Johnson, related that
nothing used in the 4S design is brand new technol ogy;
everything being used has sonme kind of experience sonmewhere in
the worl d. For exanple, there are punps that have been run in
sodium test reactors in Idaho for 20 years. The various options
being used in the 4S have not necessarily been used all together
at the sane tinme or in the sane way, but they have all been used

somewhere before in many countries around the world. In further
response, he said Toshi ba/Wstinghouse is careful in design to
not do anything that re-invents the wheel; rather the best

features al ready devel oped sonmewhere in the world are appli ed.

3:24:23 PM

MR, GRENCI, in response to Representative Seaton, explained that
t he pathways depicted going out the top of the schematic [on
slide 11] are the vent stacks for air passage. In response to
Representative Keller, M. Genci said the sane size reactor
vessel is used [for both the 10 and 50 negawatt versions]. The
difference in the fuel life between the two versions is because
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taking out only 10 nmegawatts at a tine makes the fuel |ast that
much | onger than in the 50 nmegawatt version. The 10-year nunber
on the 50 negawatt version is sonmewhat of an approximtion
because, by varying the design, that nunber can be tweaked to
per haps 12 years.

3:26:42 PM

MR. GRENCI called attention to the top two lines on slide 12
whi ch show the size of the core that is inside the reactor. He
said the core is about three feet wde and eight feet tall, so
the reactor vessel is tall and narrow There are two fuel
enrichnment ranges - 17 and 19 percent. The inportant point in

this regard is that the threshold for proliferation-grade fuel
accepted around the world is 20 percent, so the enrichnment used
in the 4Sis below that proliferation grade. 1In response to Co-
Chair Johnson, he explained that proliferation-grade fuel is
attractive to terrorist organizations and others. In further
response, M. Genci confirnmed this neans the fuel is bel ow bonb
gr ade. In addition to its other security factors, this nakes
the 4S a very unattractive target to someone wanting fuel. He
further explained that the benefit of wusing sodium for heat
transfer is that it remains liquid at high tenperature and | ow
pressure. Until now, the standard nuclear reactor used in the
U.S. has had a design pressure of up to 2500 pounds per square
inch (psi), but the design pressure for the 4Sis 44 psi.

3:29: 02 PM

MR, GRENCI discussed the core design depicted on slide 13. He
noted that the schematic is a view fromthe top of the core, the
reflector, and the 18 fuel subassenblies. He explained that the
core is surrounded by the reflector, which is conposed of six

segnents. Neutrons escape from the fission of the uranium and
the reflector bounces those neutrons back into the core, which
increases or stabilizes the power of the reactor. As the

uranium is gradually depleted over the core life, the reflector
is raised up fromthe bottom of the reactor so it overlaps nore
and nore of the fuel and therefore bounces nore and nore
neutrons back into fuel.

3:31: 02 PM

MR. GRENCl, in response to Representative Kawasaki, stated that
availability of fuel is not necessarily related to the size of
the reactor. The raw material is procured on the worldw de

urani um market, then processed into the configuration and type
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of fuel that is desired. Right now there is no real crunch on
the availability of uranium for fuel. Because the 4S is a snal
and efficient reactor, it uses a |lot less uranium and only needs
to be refueled every 10 or 30 years, while a typical reactor
requires refueling every 18 or 24 nonths.

3:32: 33 PM

MR, GRENCI related that slide 14 is a side view of the previous
schemati c. He said there are two nechanisns for shutting down
the reactor depending on whether it is a normal shutdown or a
shutdown due to problens. The shutdown rod is a redundant
shutdown system to the reflector - either the shutdown rod or
the reflector can conpletely and independently shut down the
reactor. Scram [slide 15] is the same thing as a shutdown, he
continued. Burnup conpensation is acconplished by the reflector
as well as the fixed absorber. Located in the center of the

reactor, the fixed absorber is pulled out halfway through core
life to introduce positive reactivity to the core, which allows
performance of the burnup conpensation with the reflector over
30 years.

3:35:38 PM

MR. GRENCI specified that the primary EM punps operate w thout
any noving parts by wusing a noving nmagnetic field and the
natural conductivity of the liquid sodium|[slide 16]. Forming a
cylinder are two EM punps, one on top of the other, and an
i nternedi ate heat exchanger on top of them This cylinder is a
conponent that fits down into the reactor vessel and rests on
the top shelf of the reactor vessel. The EM punps nove the
sodi um down around the outside of the reactor vessel. When it
reaches the bottom of the reactor vessel the sodium changes
direction and goes up through the core, picking up the heat
Once at the top of the reactor vessel the sodiumis redirected
down through the internediate heat exchanger and the heat
exchanger sends the heat off to the internediate sodium | oop and
hence off to the steam generator to make steam He reiterated
that these EM punps have been in use for decades in simlar
appl i cati ons. A full-size EM punp for the 4S design is being
fabricated in Japan for the testing facility, he continued, and
a lot of the conponents that will be used in the plant are being
tested right now

MR. GRENCI noted that the nane of the 4S is Super-Safe, Smal

and Sinple. Part of the super-safe has to do with features |ike
the two independent and redundant systens that renove the decay
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heat from the reactor [slide 17], he said. Even after the
reactor is shut down, there is the heat that has already been
placed in the reactor as well as heat that is still generated
for a tinme as the fission products run their course and the
fission winds dowm. There needs to be a neans for renoving that

heat so the reactor does not heat up and damage itself. Ei t her
one of these two systens is capable of renoving all of the
residual heat from the reactor. He explained that the reactor
vessel auxiliary cooling system takes air in from outside the
react or, noves the air past the reactor using natural

convection, and takes the heat away by sending it out a stack.
The reactor vessel auxiliary cooling system (RVACS) works
somewhat simlarly, he continued, by using an air cooler that is
in line with the piping in the intermediate sodium | oop. Two
fail -safe danpers open at plant shutdown, causing air to nove on
a flow path past the air cooler which sets wup natura
circul ati on when power is |ost.

3:40: 22 PM

MR. GRENCI said another design feature for safety is a double
wal | tube steam generator [slide 18]. Sodium and water nust be
kept separate because a sodiumwater reaction is very violent,
he expl ai ned. This double wall system provides a void between
the two heat transfer surfaces. Water and steam are on the

inside of the tube, sodiumis on the outside of the tube, and a
heliumfilled void is between them Thus, a failure of one of
the barriers will be detected before the other barrier fails.

3:41: 58 PM

VR. GRENCI next described the 4S contai nnment bui | di ng,
explaining that two steel pieces closely surround the reactor
vessel and its associated equipnment [slide 19]. The bottom
piece is called the guard vessel and the upper piece is called
the top done. The top donme is nuch wi der than the guard vesse

because it nust enconpass all the drive nechanisns for the
reflector and other control rods. The guard vessel very closely
follows the outline of the reactor vessel. Thus, even if the

void between the guard vessel and the reactor vessel fills up
entirely due to a leak of the reactor vessel, the cooling wll
be mai ntai ned because the sodium | evel cannot go down enough to
uncover the fuel in the core.

3:43: 28 PM
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MR. GRENCI pointed out that because this is a | ow power reactor,
it has low a low fission product inventory. Therefore, the
anount of radioactive materials that could potentially be
released in an accident is smaller than that of a typical |arge

1000 negawatt base |oad reactor. Al so, sodium has a high
affinity for these fission products so these products tend to be
retained rather than released into the air. |In addition, with a

| ow pressure system there is less tendency to eject the fission
products if there is a failure. Furthernore, the reactor vessel
is sealed, there is a smll nunber of penetrations and
isolation, and there is no potential |ight water hazard such as
direct containment heating, steam explosion, hydrogen burning,
or mssiles.

3:45: 38 PM

MR. GRENCI explained that when presenting safety analysis
results to the Nuclear Regulatory Comm ssion (NRC), it nust be
shown what doses will accrue to the public in a hypothetical
accident [slide 21]. When conducting the analysis, the

assunption is that the worst possible accident has occurred even
though it may not be plausible with this type of design. The
anal ysis determnes how far away from the reactor the security
fence nust be placed and how far away from the reactor that
energency planning nmust be in place, such as evacuation of the
surroundi ng popul ace. The safety analysis for the 4S showed
that with a fence distance of 50 neters, the roentgen equival ent
in mn (REM for the exclusion area boundary would be 0.004 and
for the | ow population zone it would be 0.2 REM both of which
are well below the acceptance dose criteria of 25 REM Thus, he
said there should be no energency planning requirenents beyond
the fence for the 4S Reactor, which is in contrast to what would
have to be done for a large |ight water reactor

3:49: 27 PM

MR GRENCI, in response to Representative Seaton, said the
dotted line depicted around the reactor [on slide 21] is
equi valent to the protective fence being 50 neters distance from
the reactor and, in the aforenentioned analysis, both the

exclusion area boundary (EAB) and the |ow popul ation zone were
included within this 50 neter boundary.

MR. GRENCI noted that a test facility was conpleted in Decenber
2008 in Yokohama [Japan] and functional testing began in January
2009 [slide 22]. A full-size EM punp is currently being
fabricated for installation and testing in the facility. O her
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testing will include verification of the |eak detection systens
for the steam generator, and testing of the nodeling for the
codes that are used to evaluate the flow of the sodium through
the fuel and the reactor. He said he is pointing this out to
show Toshiba's commtnent to furthering its work and getting
closer to receiving certification fromthe NRC

3:52:01 PM

MR. GRENCI reviewed the current licensing schedule for preparing
to build the 4S Reactor [slide 23]. To date, the Phase 1
neetings with the NRC have been conpleted, at which NRC was
presented with the design and safety analysis. The Phase 2
technical reports have also been submtted to the NRC for
review. The actual design will be submtted to NRC in [ate 2010
as part of Phase 3. He said the actual buil der/owner/operator
of the 4S Reactor wll then have to prepare a separate conbi ned
operating license (COL) application and this application wll
reference the design approval that wll have hopefully already
been achi eved. Physi cal construction of the plant would begin

after the COL is received at the end of 2014. He anticipated a
construction tinme of about tw years for the 4S,  which would
nmean conpletion of the plant by the end of 2016.

MR. GRENCI concluded his presentation by stating that the 4S
Reactor is a mature technology ready for regulatory review and

comercialization [slide 24]. Prelimnary systens design has
been conpleted and work on the detailed design is now in
progr ess. A large body of test data for sodium reactors has
been accunul ated over the decades and the U.S. licensing process
has begun.
3:55:32 PM

MR. GRENCI, in response to Representative WIson, explained that
the 18 fuel subassenblies are brought to the site in a cask
They are taken out of the cask with fuel handling equi prent and

pl aced into the core. At the end of 30 years the uranium in
t hose subassenblies is expended to the point where it is no
| onger efficient to produce power. The reactor is then opened

up and the 18 fuel subassenblies renoved, put back into a cask,
and transported to a disposal location. He added that while the
subassenblies could no longer be used in the 4S, the renaining
uranium could be reprocessed and reformulated into fuel for
another 4S Reactor or sonme other reactor that uses |ower
enri chment.
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MR. GRENCI, in response to further questions from Representative
Wl son, stated there is no other waste generated from the fue
itself during that 30 years. Sone paper waste or chemstry
sanpling waste nmay be generated from mai ntenance, but he said he
thinks that would be low |evel waste in small volunmes that is
much easier to address than high level waste |ike the nuclear
fuel. He added that nothing is released offsite that would have
to be collected. In response to Co-Chair Johnson, M. G enci
clarified that it would be low level radioactive waste that is
typically baled up and shi pped sonmewhere.

MR. ARIE interjected that the reactor is sealed so nothing cones
out of it for 30 years.

CO CHAI R JOHNSON asked what kind of water supply is needed.

MR. GRENCI said he forgets the answer; however, once the water
is processed, it is just a matter of dealing with whatever the

smal|l | osses are because the steam water system recycles its
water around [slide 11]. The closed |oop between the cooling
tower and the condenser will have evaporative |osses [slide 21].
In further response, he said the water needs to be processed to
some extent - for exanple, the water in the steam | oop nust be
purified - but it can be raw water between the condenser and the
cooling tower. He offered to get further information to
menbers.

4:03: 05 PM

MR. GRENCI, in response to Representative WIson, related that

the dunp tank [slide 22] is part of the internmediate sodi um | oop
system and serves as another safety feature. Should there be a
| eak sonmewhere, all of the sodium from the steam generator in
the internediate |loop can be released directly to the tank via

pi pi ng.

MR. ARIE pointed out that the dunp tank [shown on slide 22] is
for the test facility in Yokohama, not the 4S Reactor itself.

MR. CGRENCI explained that the dunp tank for the 4S Reactor is
shown on slide 17. He said it works the sane way and is a
standard design feature for a sodium system In response to Co-
Chair Johnson, M. Genci confirnmed that the sodiumis liquid
and does not have to be replaced because it is sealed inside the
systemfor the life of the plant.

4:05: 02 PM
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MR. GRENCI, in response to Representative Lynn, confirnmed that
the 4S Reactor would be ready for market by 2017, provided a
cust oner appeared now.

CO CHAI R JOHNSON i nquired whether any analysis has been done in
regard to getting construction materials to a rural site in
Al aska, given the |arge anount of concrete associated with the
reactor.

MR. GRENCI replied that specific sites have not been eval uated
because the sites are unknown. The intention is to be able to
install this reactor in renote |ocations because that is a good
application for it, he continued, and it has been | ooked at from
this aspect. He said he thinks the heaviest piece that has to
be noved is the reactor vessel which weighs about 100 tons.
Construction of a large portion of the reactor and the
internedi ate sodium loop is done ahead of tinme so they can be
taken to the site already assenbled, thereby mnimzing the

anmount of welding that has to be done onsite. In further
response, he confirnmed that the reactor vessel is the heaviest
piece at 100 tons. He said it could be brought up in two or

nore pieces and wel ded together onsite, but the preference would
be to weld it in the shop.

CO- CHAIR JOHNSON said issues the state is looking at include
safety, transportability, dependability, and "install-ability".
He added that he is intrigued by the technol ogy.

4:11: 56 PM

MR GRENCI, in response to Representative Seaton, said one
advantage in using sodium is that it is very conpatible wth
stainless steels, so the rate of degradation of the stainless
steel is extrenely small. It is actually nmuch nore conpatible
than using stainless steel and water in a |light water reactor

While the design lifetimes of the 10 and 50 nmegawatt plants is
30 years, he said he did not see any reason why the plants would
not be able to be run for 60 years. In further response, he
said the neutrons do not degrade the type 304 stainless steel

This is sonething that nust be |ooked at very carefully, he
cont i nued, because neutron enbrittlenent can change the
properties of the stainless steel over tine, but at this tinme it
is not thought to be a problem He pointed out that HT-9 stee

is used as the cladding on the fuel [slide 12], and that HT-9
was devel oped by Ceneral Electric in the 1960s to specifically
resi st neutron irradiation. In response to a further question
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from Representative Seaton, he said the HT-9 steel is bonded to
the fuel so it cones out with the fuel and is therefore repl aced
at refueling.

4:15: 00 PM

STEVE STRAIGHT inquired what personnel would be needed for
security and mai ntenance once the 4Sis on |ine.

MR. GRENCI responded the final answer is unknown until it is
hashed out with the NRC during the |icensing process. He said
he thinks a small reactor with a snmall nunber of sinple,

automati c systens should not have to have the same staffing as a
| arge reactor, so perhaps three operators at a tinme and severa
security personnel at the same tine.

CO CHAIR JOHNSON surm sed there would be people onsite all the
time for safety and security purposes.

MR. GRENCI added that he thinks nost of the saving in personne

will, proportionally, be reaped in the security area. A | arge
nucl ear plant has approximately five people in the control room
and some operators out in the plant, and this nunber would not
be reduced proportionally with the 4S plant.

4:18:42 PM

ALEX G MARC, Secretary, Board of Directors, Chugach Electric
Association, related that in Novenber 2008, Chugach Electric
Associ ation passed a resolution supporting alternative renewabl e
ener gy. He said this resolution states the association's
commtrment to nove from a 90 percent reliance on Cook Inlet
natural gas to 10 percent reliance over the next decade or so.
The resolution asks that all forns of generation be considered
on the sanme economic basis; all fornms including "geo, hydro,
wind, <coal Iliquids, biomass, and nuclear"”. Currently, he
continued, state law does not allow consideration of nuclear
energy, although in the Lower 48 it produces alnost 20 percent
of all energy...(indisc.). The resolution also requests the
| egi slature renove inpedinents for consideration of nuclear
energy, sonething that was included in HB 191. The association
does not know today what the best mx of future energy
generation will be, it only knows that everything nust be on the
table at the start of the process and the association believes
that reactors need to be part of that starting m x.

4:20:43 PM
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DONALD ANDERSON, Ph.D., noted that while his small software
conpany is unrelated to this topic, he has a long-tinme interest
in nuclear power. He provided nmenbers with a paper he wote
about nucl ear waste.

COCHAIR JOHNSON interjected that Dr. Anderson's paper 1is
entitled "H gh Level Nuclear Waste" and can be found on the
website for HB 191, a bill for which he is the prine sponsor.

DR.  ANDERSON continued, saying he supports HB 191 because
correcting state law is way overdue. He said the Al aska Energy
Authority (AEA) is dealing with practically everything but
nucl ear. Mst of the technology AEA is using is inpractical, he
contended, while nuclear is one of the nobst practical. He
provided a copy of a letter he wote the governor, also
avai lable on the HB 191 website, that nentions the |ocations he
thinks would benefit from snmall reactors. Additionally, he
provi ded a paper that he prepared at M. G marc's suggestion for
the board of the Chugach Electric Association to bring them up
to speed on nuclear power, available as well on the website for
HB 191.

4:25:17 PM

COCHAIR JOHNSON remarked that he thinks this audience is
probably pro nucl ear power, but others may not be.

DR. ANDERSON added that a poll done late l|last year shows 66
percent of the U S. population wants to increase the use of
nucl ear power for electricity.

4:26:15 PM

M CHAEL HARPER, Deputy Director, Rural Energy, Al aska Energy
Authority (AEA), said the governor has asked M. Steven
Haagenson [AEA's Executive Director] to |ook at energy policies
and alternatives diesel, especially in rural Al aska where power
is now at $1 per kilowatt hour. He agreed that nuclear seens to
be another technol ogy AEA should | ook at. In response to Co-
Chair Johnson, he said AEA is not presently |ooking at nuclear
power and does not have any special nuclear project at this
poi nt . However, he said AEA feels it should be viewed as an
option for Al aska, especially for rural Al aska, and that AEA has
been contacted by the Gal ena fol ks.

4:27:53 PM
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CO CHAI R JOHNSON i nqui red what size popul ation base is needed in
order to utilize the 4S Reactor, provided the costs are simlar.

MR GRENCI said he is unfamliar wth the sizes of Alaska's
different comunities, but that the 10 negawatt reactor would
generally be appropriate for renote communities not connected to
the grid and big enough to use 10 negawatts, whether for
electrical l|oad or sone other process. A small mni-grid could
be used to connect several renote communities if they are close

enough to each other. A 50 negawatt plant is nore appropriate
for an area connected to the state's larger grid. He said he
thinks it will be found that both versions will be conpetitive

in those particul ar applications.

CO- CHAIR JOHNSON stated he is hoping M. Harper has a list of
energy requirenments for communities and mght be able to
determine which conmunities are capable of wusing the [4S
Reactor] and the size needed. He understood AEA had conducted
an energy assessnent of sone communities and asked which
comunities would be suitable for the volune of power that is be
generated by a 4S, whether or not the source of that anount of
generation is a 4S.

MR. HARPER responded it would be the hub comunities |ike None,
Bet hel, and Dillingham Galena, with only about 600 people,
woul d have to be hooked up to two or three other communities to
make it work, even using a 10 negawatt unit. There are also the
remote mning locations |like the Donlin Creek Mne, he added

Nucl ear m ght be preferable to the huge volumes of diesel that
must currently be brought into comunities.

4:32:59 PM
CO CHAIR JOHNSON warned that future "cap and trade" |egislation
could hanmstring diesel generation. He asked whether waste heat

fromthe 4S could be used to heat buil dings.

MR. CGRENCI said absolutely. The reactor for the 10 negawatt

el ectric version generates 30 negawatts thernmal, so the 20
megawatts of rejected heat would be available for heating while
the plant is generating the 10 negawatts of electric. I n

further response, he said he is unsure how far the waste heat
could be transported, but it would be mles.

MR. G MARC pointed out that greenhouses would be an additiona
application for the [waste] heat.
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4:34:02 PM

MR. YODER, in response to Co-Chair Johnson, said using the waste
heat would be very feasible because Galena is «currently
transporting jacket heat off the diesels over a distance of 1500
feet to heat the school. He further pointed out that the entire
US. Ar Force base taken over by Galena was heated by
under ground st eam heat from one source.

MR. HARPER added that in the nearly 40 power plants built by AEA
with Denali Comm ssion funds, hot water jackets were used and
heat is being transported up to 1200 feet.

4:35:04 PM

REPRESENTATIVE WLSON inquired how hard it would be to
di sassenbl e the 4S Reactor after 30 years of use.

MR. GRENCI replied it is not really any different than any other
kind of industrial site remediation, with the exception that the

fuel nmust be renpbved and sone conponents, Ilike the reactor
vessel, will be radioactive so will need to be placed in a cask
and shipped offsite. Basically, it would be taking down or

burying the concrete structure, taking down the netal building
that the turbine 1is installed in, and disassenbling the
equi pnent in the buil ding.

REPRESENTATI VE = SEATON, in response to Co-Chair Johnson's
recognition that Representative Seaton's conmunity [Homer] 1is
nucl ear-free, noted that Seward, the second-|argest conmmunity in
his district, is considering being a test location for this type
of thing.

4:37:50 PM

REPRESENTATI VE KAWASAKI said he was a young child when "Three
Mle Island® and "Chernobyl"™ happened, so he does not renenber
them He |ikes the prospect of having nuclear options avail able
in Al aska. However, he commented that it is fairly untested and
the presentation did not address whether Alaska's extrene
envi ronment has been consi der ed.

MR. GRENCI, in response to Representative Keller, said the 10

megawatt reactor's 30-year lifespan could not be increased to 60
years by pulling | ess power off of it.
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4:40: 06 PM

REPRESENTATI VE SEATON expressed interest in obtaining costs,
even if they are rough estimtes of the gross cost, in order to
determ ne economc feasibility.

CO CHAIR JOHNSON related that Toshiba has agreed to provide

estimates as it goes through the process. He rem nded nenbers
that the cost of the gas pipeline is currently unknown, yet lots
of time is being expended on that. This is a bit of "tire
ki cking", he continued, and getting everything on the table

allows for inforned deci sions.
4:42:18 PM

MR. G MARC pointed out that excess hydrogen can be produced with
a reactor like this, which mght be of interest to the Bush. He
said there is a workup that is looking at using small plants in
the Bush to convert biomass to liquid to produce synthetic
di esel . Addi ti onal hydrogen would nmake those plants operate
nore efficiently and this could enhance the ability of rural
Al askans to produce their own diesel because nobst everything in
rural Al aska runs on diesel

4:43:51 PM

MEERA KOHLER, President, Chief Executive Oficer, Al aska Village
El ectric Cooperative, Incorporated, said the cooperative has a
great interest in potential solutions for rural Al aska energy
i ssues. She has followed this project since it first energed
several years ago and she supports continuing the interrogatory
process.

4:44: 26 PM

MARI LYN LELAND, Executive Director, Al aska Power Association,
rel ated her observation that no one really wants to go first.
As a solution, she suggested having a consortium of wutilities
from Al aska join together to do this.

CO-CHAIR JOHNSON noted that federal dollars - wunrelated to
renewabl e energy - mght be available as the project proceeds
further down the road.

4:46: 02 PM
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CO CHAIR NEUMAN encouraged people to contact M. Yoder for
further information.

CO CHAI R JOHNSON added that there is nore know edge in Al aska on
this issue than he had envi si oned.

ADJ OURNVENT

There being no further business before the commttee, the House
Resources Standing Commttee neeting was adjourned at 4:46 p.m
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