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Mr. Choirmon, Senotor Reid, ond Members of the Committee, it is o pleosure to be
here todoy to discuss Generol Electric Compony's potentiol contribution to the Globol
Nucleor Energy Portnership (GNEPIprogrom with the Power Reoctor Innovotive Smoll
Module or "PRlsM".reoctortechnology. In my previous role os GE's Generol Monoger
of Nucleor Technology,l hod the opportunity to estoblish the foundotion for utiliziñg
this fost.reoctor technology. My testimony wilt provide o detoiled summory of this
technology ond its potentiol role in meeting the objectives of the GNEP progrom.

This is o significont period for our country os we odvonce into o possible nucleor
energy renoissonce. GE supports the GNEP concept ond is very interested in working
with this Committee ond the Deportment of Energy to reolize the gools of GNEp. In so
doing, we con moke reol ond significont contributions to U.S. ondintemotionol
energy security needs. GE is especiolly interested in GNEP becouse it provides the
policy fromework for solving two of the more serious chollenges impocting the
nucleor industrytodoy: woste ond proliferotion. The Advonced Rerycling Center
concept put forth in our response to the Deportment of Energy,s requestfor
Expressions of Interest for the Advonced Burner Reoctor {ABR} ond the Consolidoted
Fuel Treotment center (cFrcl proposes our solution-bosed opprooch.

The Deportment of Energy hos developed o brood implementstion strotegy for GNEp
comprised of seven key elements. GE sees these elements grouped ¡nto iwo brood
cotegories: technicol ond progrommotic.

GN EP Technicol Elements:

o Demonstrote proliferotion-resistont recycling
. Develop odvonced burner reoctors
¡ Demonstrotesmoll-scolereoctors
. Minimize nucleor woste
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GN EP Progrommotic Elements:

. Expond the use of nucleor power
o Develop enhonced nucleor sofeguords
o Estoblish relioble fuel services

While demonstrotion of proliferotion-resistont fuel recycling is the crux of GNEp, we
believe the first three technicol elements con be best occomplished through o
portnership between privote industry ond the governmenl The fourth follows with
success in odvoncing the fuel ryde ond ABR deployment- Accomplishment of the
GNEP technicol elements will "pull" the progrommotic elements to success.

I hove been osked to focus my remork on the odvonced reoctor GE hos developed -
PRISM. Thot PRISM technology directþ supports two key technicol elements criticol to
GNEP success:

o Demonstrote on odvonced burner reoctor, ond
o Demonstrote o smoll-scole reoctor.

The PRISM con provide the energy to generote electricity while'burning" spent fuel
from our notion's 103 operoting light woter reoctors (LWRI os well os futurä LWRs.
Becouse of its relotive smoll size ond its inherently sofe encopsuloted design, PRISM
con be foctory built ond tronsported to the site.

To ossist the Committee in fully understonding this technology, my testimony will
cover three oreos:

A hístoricol overview of the origins of pRISM;

The PRISM technology itsell developed with the support of funding provided
by the Committee;ond,
A PRISM (or SuperPRlsM)deployment roodmop for the committee's
considerotion.

Historicql Overview
A preliminory sofety informotion document referencing the pRISM design wos
releosed bythe U.S. Nucleor Regulotory Commiss¡on (Ñnc)in Februorylgg¿r. NUREG-
1368 noted thot "...the stoff, with the [Advisory Committee on Reoctoi Sofeguords] in
ogreement, concludes thot no obvious impediments to licensing the pRlslvf
{[Advonced Liquid Metol Reoctor])design hove been identified."
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In the eorly 1980s, the Liquid Metol Fost Breeder Reoctor progrom focused on
deployment of the Clinch River Breeder Reoctor (CRBRIin Tennessee. The progrom
encountered difficulties becouse of cost escolotions ond schedule deloys. The LMR
progrom foced chollenges becouse uronium wos not becoming scorce ond
prohibitively expensive os eorlier hod been predicted.

While the CRBR project wos being deboted, o smoll group ot GE's Advonced Reoctors
progrom pursued o technology other thon lorge loop sodium reoctors. At the time,
the 1,000 MWt CRBR wos envisioned os the stepping-stone to 3,000 MWt
"commerciol" plonts - the scole thought necessoryto be economicolly competitive
with the lorge light woter reoctors. GE questioned the economics of lorge fost
reoctors, ond conducted internol work bosed on olternotive smoll modulor reoctor.
This smoll reoctor, with roted power in the ronge of 400 to 1,000 MWt could provide
stoir step plont power levels by odding reoctor modules of o site to reoch economic
ond power generotion gools. This wos the genesis of GE's Power Reoclor lnnovotive
Smoll Module - PRISM.

In August 1981, representotives from the Argonne Notionol Loborotory's Speciol
Project Office visited the Advonced Reoctor teom. We exploined the ideo thot our
relotively smoll PRISM reoctor vessel could be tronsported to o refueling center obout
every 18 months. ANL exploined their in-core refueling mochine processforthe
Experimentol Breeder Reostor ll. lt become opporentthot rotherthon moving on
entire reoctor, technology wos ovoiloble to move just the fuel. From this synergístic
meeting with the notionol loborotory, the concept of PRISM motured. â

When Congress terminoted the CRBR project in l-983, DOE begon the Advonced
Liquid Metol Reoctor progrom. The gool of the ALMR progrom wos to increose the
efficienry of uronium usoge by breeding plutonium ond creote the condition wherein
tronsuronic isotopes would never leove the site. The ALMR wos designed to ollow ony
tronsuronic isotope to be consumed os fuel, ond is the forerunner to the GNEP
fromework we hove todoy.

GE competed for leodership of the ALMR progrom ogoinst onotherfost reoctor
technology. GE won the competition ond joined the ALMR progrom with its two key
elements: reoctor design ond fuel cycle development, GE led seven industry portners
to refine the conceptuol design of the PRISM reoctor. The notionol loborotories, led
principolly by ANL, tockled the fuel cycle development ond woste chorocterizotion
with B0% of the ALMR funding.

The ALMR progrom wos funded from 1984 to 1994. Two products emerged from the
expenditure of opproximotely $100 million in government funds: the odvonced
conceptuol PRISM reoctor design ond the highþ proliferotion resistont pyroprocess
for spent fuel recycle. At the point ot which the ALMR progrom wos terminoted, the
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PRISM design wos less thon five yeors from construction controcting. Figure L shows
the typicol power plont síte design developed os o port of the ALMR progrom.

Figure 1-: Typicol Advonced Líquid Metol Reoctor
Power Plont Site Loyout

4



A mojor outcome from this eorly work on PRISM, focused on sofety ond economics,
wos the possibility of deploying o smoll reoctor competitive with lorge light woter
reoctors. The PRISM designers evoluoted light woter reoctor systems such os
defense in depth, octive intervention system, ond octive emergency bockups, ond
developed o possive, inherently sofe design thot did not depend upon control rods to
SCRAM (immediote shut down of the reoctorl, bock up emergency systems, etc.

The possive sofety philosophy developed with PRISM hos been tronsferred to
odvonced light woter reoctor designs. DOE designotes these reoctor designs os
GENERATION lll+. At GE, we coll ours the ESBWR For exomple GE's ESBWR relies on
grovity for both core ond contoinment cooling, therefore providing possive sofety.

Followíng the discontinuotion of DOE's ALMR progrom, GE continued to develop o
more odvonced modulor fost reoctor design colled SuperPRlSM, or S-PRISM. The
thermol roting of eoch reoctor module wos increosed to 1,0O0MWt from the pRISM's

originol 840 MWt. The SuperPRlSM design sought to further improve upon the
commerciol potentiol of PRISM with:

. increosed power output;.
o corlìPoct reoctor building on single seismicolly isoloted bose pod;
. multi-cellcontoinmentsystem;ond
. improved steom cycle efficiency.

These improvements enobled on estimoted copitol cost of $1,335/kWe, with o busbor
cost of 29.0 mills/KWh forthe two-power-block plont with o net plont output of 1520
MWe {copitol cost ond busbor cost in 1998 dollors).

This history demonstrotes thot the notionol loborotories ond privote industry leorned
o greot deol from the Clinch River Breeder Reoctor project ond the follow-on
Advonced Liquid Metol Reoctor project. GE wos privileged to leod o very tolented
industriolteom.

PRISM is on importont technology thot Americo hos olreody lorgeþ developed. I will
now describe the detoils of the technology.

PRISM Technology

PRISM is on odvonced fost neutron spectrum reoctor plont desígn with possive
reoctor shutdown, possive shutdown heot removol, ond possive reoctor covity
cooling. PRISM supports o sustoinoble ond flexible fuel rycle to consurne tronsuronic
elements within the fuel os it generotes electricity. The essence of the reoctor
technology is o reoctor core housed within o 3L6 stoinless steel reoctorvessel. Liquid
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