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i \  l ls l  fa(  t

,  I r  is  1 iossi l , l , . .  l ; r  ,  onrbirLi tLg provcn technologies.  l ,o
l ) r* lur ' { '_r . r ' losor l  r ' . \ - r ' lp ga,s t r r rb ine f l tg ine in $, l r ic i i  the sas
is l rcatcd b,y-  a nuck_,ar icactor.  l 'hc i i raractcr jst ics of  t j je
crrgirc u,ould.  i r rc l t rde rapid start  capabi l i t ies,  rapid response
to changi . i rg load condi l , ions,  i r rc iepeldence frorrr  

' luel  
supply

rrr(r(- ' f ta i r ) i t jos.  snral l  to la l  l r larr t  ro lurne. indr:peudence fror i r
( r . \ , rge.n. .  zelo t r i r  poi iut , io_n. r ,e iat ivciy lor . , '  thelntal  poi lut iorr .
a l r igh k:vel  of  p lant safet . r . .  re lat ive case of  nraint ,enance
arrd opcral ion,  rcduced long tcr .nt  radioacl , ive waste aur l
ac( ol) t  able l i f r : t i l te cost .

l l l ic l  Technical  Descr int ion

,  .Tlre errgine.operates on t ,he rvel l  known Blaytot i  c l .c le
f  l r . r t  i i  lsnd i r r  a l l  gas rur.bino eugines. The nrai i l .
i j i l lcrence is that  the cycle is c losed. The rvorki i rg f lu id
that s l rows lhe rnost pror i l isc is hel iurn.  A comDressor
r i r ises tho pressure of  the hel i ru l l .  The reactor heats the
1l 'essur ized gas to increase i ts inrcrnal  encrgy.  ' l 'he turbine
lufrs t l re hOt.  p|esstrr_ized gas i r r to lnechaniaal  r ! ( ) rk by
irr{c letal inq l l lo Aas throug}r  uozzles and direct ing i t  onto
ror ls (r l  s l t i r r r r ing l t )ades. When the l lseful  work 

-has 
been

,, \ l racle"( l , , r l rc gas is cooled to br ing i t  back to the start i r lg
l i l , i l r l  o l  l l t ( ,  (  )  (  lo at)d lhe procr ' . rs cont inur 's Fierrre I  is  a
l . -S,  d i rgrarrr  o l  r l re cyclc.  Fierrrp 2 is a schernaj ic diagranr
r ' t  i l re Droposed svstcm.

The enahl ing teclrrrologies fo l  th is ensirre are nodern,
i i lAlr  l r . l r t l )e lat l l l { ,  cp|anr i (  roal ,ed reactor fuels thal  can
iraintain luel  integr i t - t ,  er ,en r l i th ten]peratufes oi  up to

20000Cl and high ef f ic ienc.v ( :ornpressor.s aur l  turbines that
c l i l  opcrale Lel iably wi th turbine in let  tcmperatures of

1000o( l  Wi lh r : r r r rent l i rn i t ,at ions on core exi l ,  temperature,
t r r lb i re in le l  tetnperaturej  cor l tpressof and turbi le ei f ic iencies
a,nd post l l lated cooler ef fecl , iveness, the cnqines have the
pot,ent ia l  1,o reach therrnodvnanr ic cf f ic iencies in excess of
'10' I .  ' l  l r is  engine docs noi  r reeci  a conrpiex rccuDerat ive or
i r )1cr{ooled c"ycle for  i ls  i rnpr.essive pcrfbrrnirrrr :c. '  Intproved
cf l i r : iencies are possibJc as r l ratel . ia ls are devoloped t ,o al lorv
l r ig l tet  terr l lxrratures.

Nrrc lear I )orvcl  NII ' t l ts

, \ r r r i r l  a i l  of  the nogir l , ive pr.ess conr:r : r 'n ing l r r rc lcar
l iss iorr ,  r r r r rch i r i fo l rnat ion l las l )pon obscrrut t l . ' i l r t ,  f iss io l ing
oi  hr :av1'c lcrnerr ts l ike ur.arr i r r rn anr l  pJulonirrnt  is  a higlrh, '
torrrcnt la l ,e l l  fornt  of  e l tergv l t rat  leaves a r , r : r . r  sntal l  i i r l i r rnc
o1 r l 'aslo l ) fodLlct  bchi t id.  

-  
I t ,  r 'cr lu i rcs no ox1'grr l  and

plor iLr i ts no oxharrst  gas lhat  nrust  bc r l isc l ia igcd. One
,tr ; r r1 ( fJrcr{ 'ate .1 i1 grarrrs i r r  a pr_rrrnr l )  o l  ural i r r rn_2:1, . t
' . r  l r , ' t r  l iss i r , r r r , r i  l i l l  le l t 'aso 7. l . t t lO l<i lorvat l  horrrs of  errcr .g} . . .
l ro l  r 'orrrplrr isol .  thal  is  1 l ) r 'saulo Al lo l t ) t l  o j  onplg.v t l t i i i  is

r . , . '1, ; rst , l  I r , rn l ) r r r r r i rLg i . }  L&tLds r , l  o i l  or  : l  tons ol  coal .?
I  l t r '  \V;r , . i ,  Jr t r r r lur  ts l rorrr  l l t i l t  g lar t r  g l  l rAl i r r r r r  iv l igh lesS
l l rarr  a gtarrr .  n i l l l  t l t t :  r r rass r i i iTelr : r t r .e boi t rg c l i t .cc l lv
(or\or '1{ , ( l  i r r to i teat  tnclgr ' .

( ' ( ) l ) t l i t f f  1. t )  s()J l ( '  t r ' l l t l t ts  that  { l fh l ) l l l l ) l  t ( )s() t l rces i l r ( '

l ( ) { r  l i l ' i lo( l  l i r  r r r : rkc rrrrrr :5. f  a r l i f ferc.ce i l l  t l le lot lg tef I I r .

l l ro lo la l  c l r { r 'g} ,  avi i i lable '  l lorr  provcn Ll fa l t i l lnr  resol l r tes i l l

t ln i ' r r i led States is nrorc l , l rarr  te l l  l i r l les lhat  of  t toal . iJ
I r rp lo lat ion for  thesc rnatcr ia ls l ras l - rarc l ; - '  s tar led.  - fhe

cnl i r :hed nrater ia ls in decornruissioned r)uclear warheads could
lrc leadi iv (or1\ 'err ,c( l  into roaclol  fucls.  g iv ing a rrew
rrLcarr iu. t  to t l re ic lctr  t j l  l r r ; r r i r ic ,  su'ords iu lo l r lor tghsharcs.
Onc rv i t .v of  c<rnrpletel l '  dcstroving the explosive lotent ia l  of
t l r r :sc rnater ia ls is t .o break.,ach a1,or l  in hal f  for  the
1>ror iucl ion of  useful  enelgl-

N' luch of  the convcl l t iona] wisdom about "nuclear
l rorvcr"  is  specj f ic  to pa,r l . iculal  p lant  designs ra. ther than a
rnore genr:ral knowlerlgc about horv nuclear reactions take

I) lace to plorJuce energ.v in thc fonn of  heat.  Nuclear
por ier  p lants do not have to l )e huge nlonol i t ,hs wi th
l l ] l lshroonl  shaped cool ing towers.  Nuclear power has
al lcady been appl ied in soulces as diverse as pacentaker
]rat t r : r ' ies (about the s ize of  a doubie A bal tery)  t l ia l  last
br 10-15 vears,  power sourr 'es for  d istant space probes, and
crg. ines on board nuclear pou,eled sui)marines. ai rcraf t
crni€r ls an( l  icebleakers.

FinaLly.  though the qucst ior  of  how best to handle the
\vasle genorated frorn the plai l ts is not I 'esolvcd, th is is not
as largc a problem as manl peopic think. The total
voirrrne of  the higb level  waste produced in the United
States pro. jected through th( '  l 'ear 2000 would f i t  into a
crrbc rncasLr l ing 15 rnefers on a s ide. Wlrert  conrpared to
t l rc fact  thal  a s ingle 1000 k\ \ r  coal  f i rod pla.r t  requires the
|ernovai  of  th i r t ,v three t |a i r r  caI  loads of  ash every s i t rg l t '
r la l ' .  i1 is obvious thal  lhc probleur is lathel  t ight ly

l ronrrded. ' l  lhe rvasl ,cs have bccn safel) '  s tofed in temporary
a|cas for nrany )rears and l .hc|e ale ntanv technical ly sound

l) lo lnsals for  permanett t  stotagp. Par l  of  the rea.son that

l )cfr l lar)er) t  st ,orage arrargctretr ls I tave not beett  conlpleted is
l i rat  the "spcrr t"  fuel  rods are lDtent ia l ly  valuable.  wi th a
largc : tnulrrr t  o l  f iss iorrable nralel ia l  that  cat i  be recryclecl
rr  i t  l r  ar ' ; r i la l r ln I lc l r r ro logr ' .

I I is lor ical  l re lstrect ive

' l  l r r '  I i ls l  successl i r l  appl ical , ion of  nucl t 'ar  f iss ion for

l rou cr '  l r r  c i r l r r r '1 io:r  u,as l l r r '  lJaul i l r rs pro. jo( : t .  I  i r is  subrnar ine

l) lo.qr l l ) r  l roqarr  o;rJ l  s \c. t rs af l r ' r  l i t t t l r r r  l i r 'nnj  achicvr: t l  1he
i i is l  sr ' l l  srr i tn i r roci  c i r r , i i r r  l r 'at  l i i r t r .  ( laptain H1'rrral  ( i .

I i i r 'kover.  a r lctc l r r r inor l  crrqirrr . ' ( : r  lv i rc l  rvart t 'c i  Lo lapir ih '
ap|1i  the IX)tr 'nt ia l  oI  t t r ic l Iar  l )owcT lo t l i t '  ptoblenr of
r i r r r l r . r ' rv i t ter  p loprr ls ion.  \ \ :as l l io rhiv ing fo lcr :  bchiut l  thc
\ i r r r t i l r rs.  I le rrnt lc c l t ' t is ions fur  Natt t i i r rs basor l  r t r r  thc
foi iorv iug l l rc coulsr :  of  i r : ; rs1 technical  r isk i l  orc lcr '1o l l lakc
l  l r { ,  l ) l  o. i ( 'n \ \ :o lk.  Hc arrr l  h l :  t t :atr t  st t t  t : t ' t :dt ' t l  aclnt i rablr ' ,
larrrr t ' l r i r rg arr  o lxtral i t t {  r t t t t l0r t r  1xt$. t ' t t t i  suir t r t i t t i t to a l } ) ( ' fe
I . i  l r , ; r ls  i r l l r , r  l l r r ' \ 'of l  l i fs l  r ' l ra i l  t tat t i t t t t .  

' l lL is 
uas at t

arnrzirrg l i 'a l  arrr l  thc r lu i r i i t ,v  t i i  t l re cf io l t  has t rnablrx l  t l t t :
l r i ts l r ' r l0slgrr  to rul l ] i r in r t t ta, l  t l r r r i i lg l l t t ' -  l i7 r ' t 'ats s i t i ( to l l ie
\ l l r t i i r rs r( ' l )or t r , ( l  " r l i r r lc lu ' i iv  o i i  r r r r t ' l l ' ; l  lx l t t t ' r . "
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Url lbrtunatel.y, i r  (ra,sh prograrn f0quires that sonte
sacrjf iccs tre nradr. Irrvestigatirrg inicresting possibi l i t ies
takcs t ime and resoulces awar' [rorrr t l re pl irrrarv cffort.
()nr. casualty of Rickor,cr ' 's single nrinded devotion to
lr lessul izcd water reactors \ \as l l lc conrbi lat ion of a gas
coti lcd reactor rvi thin a gas iurbine cngine. ln 1958, the
-.\ir filr:c operirted a nuilear powered gas tutbilte as pirrl of
t . l rei l  Aircraft Nuclear I ' rol lr lsior prograut and i lr  l lXi1 the
Afnlv opora.ted a srnal l .  closed cycle nuclear gas turbine
dt 'sigrred to srrppl; '  porvef 1o rcnrot,Lr bitses or

{-() |  ln}unical ioDs sites.t)

!Vhi le l t ickover was aware of thesc r levc' loprncnt,s. hc
rvas detennincrl  to usc lr)ature tcchl loLrgv in his l)r 'ocrant.
(. ias tLrrbi le engines were nelv and lelat ir ,r ' lv unteste(l .  i le
was an inf luenl, ial  man i l)  those l inrcs of tr :clrnological
tonfiontat iorr rvi l l r  t l re Soviet l . iniorr alrd hr: convinced
Congrcss, indLrstr 'y ' .  and the .\merican periple that his rvay

\\ 'as the onl l ,  way.b Not, only dicl  Rickover inf l trence tht:
coursc of Naval Nucleal Power. bul,  with his sponsorship of

t lre Shippingport reactor plalt ,  l ie establ ished his design as
rhe basis for courrnerical plants. ' lhe basic tcchnology
(rvatcr cooled and moderated reactors that either direct ly or
ildilectly produce steam for a turbine) has not changed in
'10 "vears.

Poli t ical and Techrroloeical Change

During the 50 years since Ferrni 's atomic pi le there
bave been considerable changes in technology and politics
that affect nuclear porver's future cortrse. Reasonable and
irrtelligent people have raised doubts about the current
tccirrrologl and i ls potential fol disasler. Although the r isk
probabil i i -v is e.xtremely low, the potential conseq-uences of

an accident in a large water cooled plant are ano.nto,,r.7
Threc Nli le Island and Cherrrobyl convinced the world that
the aln'rost irnpossible can happen. The ploduction of new
corrmercial power plants has virtual l l '  stopped in the t lni ted
States.

This has not el iminated the use of f isslon power
because there are signif icant berref i ts that may outweigh the
l isks. Well  mn nuclear planls procluce electr ici t) '  at a
ronsiderable savings rela,t ive to even "cheap" oi l  or r:oal.
Nuclear f ission, unl ike thc cornbusl iol of an1' carbon based
frrel.  does not release carbon dioricle ol any other pr.r l lulants
inlo the atmosphere. ' I 'here is a growing real izaf, ion that
t lre earlh's atrnosphere is a closed svstertr that (arl trot
tontinue lo absorb the nrastc pr<.idur' ts of a busl huntan
ci  v i  I  izat ion.

I 'echnc;log.v l tas irnptoved sit tce the days rvhett the Air
l"orcer experinrented $ith nuclear powercd jet engincs. ( ias
(urbi les har,c becolte a ntatufc power source acctrmulat ing
rni l l ions of hours operating experieucr: and impressive records
ol r 'cl iabi l i l r .  rvhi lc gas cooled rcaclors l tavc beeu
srrrcc 'ssful l )  opcrate. l  in t l rc (-ni ter I  Sta(es an<l  C' t ' turalr l  i t r
t l ia l  proglarrrs arrd in the'{ ln i t { ( l  I i jngdolr  o l r  a largc scale.' I  l rr . .  r 'orulr irral lon of l i reso trvrr l ,ecirrologics c'ould lrrovidt '  a
r.alrrai i le uirswer to tht prrtbl*. 'nr t t f  crtetqv net 'cls irr  the ncar
Ia:  ! r l .

'l,r' l r n i ca l I ) i ii i c rrl l i es .\Uq4!ed -!-.1_!]-L-!_.lu'.11lI-. 1' l a ti t i )cs r.qrts

I f r t '  [ r t r : l  l ( ) r  nIosl  rpA(1ols l ras ] r t ' r t t i  o l )e () f  so' , : ( ' ra l
i i r l r r rs of  uranium oxidr:  ct icaser i  in ct int t : ; io l t  t ( ls is la l t l  l t l ( ' l i l , l
to isolatc t l i t :  f iss iorr  l ) i (x l l l ( r ts an( l  lo prot ,cct  l l tc  f r tc l  f rot l
111, '  l r igh lenlPerat l l fe rv l l r : r  ust t l  as coolal l t , .  ( 'orr tpaler l  1.o
rrrar iv indrrstr ia l  nraterrals,  th is fucl  l t : rs a lorv nrel t i r rg point .
I  l rc corrrbirat io l  of  luel  and toolant chusett  i t t  Ihe eal lv
, lavs of  nrrc le:rr  pou'er has plat :cd l inr i tat ions ou t l lc  h ig l r ( 's t
lcnr l )eratufe avai lable in the c l 'ck:  and ot t  l i terrr tor lJ. ' t rant jc
cl [ i r i t r r r ies.  Addi t i r inal i l ' ,  t ] rc corr ib inat , ion has had an
irrr l )a( t  o l l  nrrck, iLr  pou,er 's cost  at td pcrcoived safel l ' .

. . l  he err<tnrr t l rs err"- i r reer in l i  e i lur  r  to t i t 's igrr  against  lhe
possibi l i tv  o l  fucl  r r re l t i ig has r i r ivnrr  l l rn {osl  of  i ruclerar
lx)wcr.  I )uo r ,o the la lge charrgc in r l rc thernndvrrar l :c
J)rolxtr '1 ic: i  th i t t  o( .c l l fs  i f  i t igh lernpcr.al ,Lt fo water loses
l)r{ 'ssurc and cl tangcs l l l iasr_ ' f rorrr  wi t lcr  lo stcant.  nucloaf
lxr i lor  q) lant ,s l .er1ui |e t i r |eful l . r '  dcsign0d s. !"Slot ] ts al l ( l
l i roccr l r r rc- :  lo I ) rcvout the loss of  r t r io lanl .  ' [ 'hc ' r '  a lso rr tet l
scleral  rerdrrnr lant  nrct l rs of  r t r r rovirrg l r r .at  I ro l i  thc colc rn
1. l r ( '  cvout that  1>owr:r ' .  is  losL. tu l i re pur i l l rs t . i rat  nr l r . t r r i r l l l .
(  i rc l t la le coolanl .  Ar ld i t iorral lv.  s i t rct ,  a lar .qr .  dr :c lc i is<r i r i  t . Ie
tenrperatulc r , [  1,hc ctxr ]an1 calr  ( i tus( '  a rapic l  i t rcrcase ru
fer( : tof  p()w( ' r .  svsl( , r - i ts  ar i r l  l r r rx,er l tn. t . i  Lavt ,bf t : r r  r l r . ,vclr tpcd
to protccl  1.hc ct t rc [ r 'orrr  an in. j t 'c l iorr  of  colr i  u. i i1,er lvhi ]o
0lxrrat  lng.

. l t r r lg ing l lotr i  t t t t t  l t 'at  l r t r i r . r 's  d1ra, / i t rg sa{hly t .ot ,orr j .
t l t t  er lg i t r t :cr i lg aucl  t la i r r i r rg t ' l rur l  l ra l  l r t t . r r  srr t  c issful .  bul .
i1 has bocn (rost l t 'a l td is qet. l i t rq t t : f l t rcted i l  1, j to conrcrn of
thc gencral  publ ic.  T 'e lhnologr '  t l lat  produ(s in lcnse feal
r i ' r ' l  i r r  a snral l  por l , ion ol  the populat io l  u, i l l  uot  succecd
in the malketplar 'e.

Final ly.  thc in i t ia l  choice of  iow enr iched fuel
nloderated by water to allorv for fission by thermal neutrons
has inf luenced lhe long ternr waste ploblr :m. Whi le the
isotopes produced fronr the f iss ion of  the uranium or
l ) lutonium wi l l  deca"v- to a radioact iv i tv belorv that  of
natura. l lv  occur ing uranjum ir  onlr '  200 1ears.  lhelmal
re;r.ctors produce some elements rvhose half-lives are
nreasurcd in thousands of  lcars.  These act i r r ides are
produccd when tl-23S al-rsorbs il ncr,ltrolr ancl does uot
f ission. In reactors that  are dr:s igned to rninimize the
producl ion of  thermal neutrons. th is process does not

I
()CCll I .

Advantage of  Technologicai  : \ t lvances

\\rhen high tenlperatule \fater iii rernoved frortr tlie
cqLrat ion,  the opportuni ty for  a cornpletei l '  d i f ferent fuel
appears.  The basic ingredients of  f iss i le mater ia l  are the
sanie,  but  the meclranism fol  isolat ing the f iss ion products
is diffeLent. Fuel designed fol use in- a gas cooled reactor is
{r i r - rned into snral l  pel lets tha. t  dfe enraser l  in several  layers
of ceramic coat ing.  . {  cel ta i l  r rn loulr t  of  extra space is
included insidt- .  each pel let  to al loq for  the fact  that  some
f issiol  products afc gases anr l  wi l l  have a higher volunre
r€rqlr i rement lhan thc or ig inal  rnater ia l .  These pel lets have
a i r igh dcgree of  in l ,egr i tv even at  er t rentelv high
tonr l )eratLlres and prevent the le lease oi  ladioaci ive f iss ion
l)rodncts to the environnrenl .  1 'he pel lets can be folmerl
in1.o ei ther long l i r in lods or bi l l iaLd bal ]  s izccl  sphttres in

or ' ( le l  to be loat led iuto the rerar ' tor ' . ! )

The consi t leral . ions for  thc corc speci f ics are beyond
I l rc srol ; r :  of  t f r is  l rapcr ' .  l tut  e i rch fo l tn has beerr  successful lv
rcst l .d in t r ja l  reai t t j rs i r r  t l rc I :n i t t -d Stares.  the sphercs at"
[ 'c i ich i ]ot l .onr in Pcnrrsr lvarr ia and the rods a1 For l  Sain1.
Vlain in Cololado. I ) ru ' to i1, .s abi l i t r  to rv i thstand l r ig l r
lcnr l )crat l l r ( 's ,  r 'orcs usiug. the rLou'  r \ ' lx ,  of  f t r r . l  t ' ln l t r :
r i t -s igrr t , r l  1,o rr l j r r la i r l  in legr i iv  everr  r , . ' i l l toLr l  lo l r :cd rrrxr l ing.' l  

l r lorrglr  thc hrt l  f larrs l i . r  t r ro l l rarr i : , ru:r  o{  r ' ; i r l iat iu l  atrr l
r  orrr i r r r ' t ion t .hc l ie l  lcar ' i rcs arr  t r l r r i i i l r r i r r r i t  I  ont l raral  l l l ( '

l r ' l i r rc j t  gt , ts i ro l  cnoLrrgiL to lat l . l t )  I  l r is  c l tat : rctcr ist , ic
l j i r r l t t i r l r ,s I  l r r '  l ros. ib i ) i t r  ( r I  r r ] ( ' l t ( io\ \ 'nfr .  Sirrc i '  ] i ig l t  p l ' r issutr
i  r ro l  nt l r l r r i  to kci '1r  l l r r t  r r r r l larr t  i r r  a s i r rq lc.  l ) l , r ( i i ( , t i r l ) le
l r l ras{ ' .  l rosl  o i  l i r t ' t r i rn lxrnr-nis i l  l l l r ,s lst t 'nr  cal  o lxtratc at
rutnrt i : r l r i r t ' r ' i i  pf  ( ' ) i l l r 'c .  ' f  i r is  nr i t r i r r t izes thr :  pol .enl  ia i  for
j r .aks.  Sirrrc hnl i r i r i r  r locs t r r i t  s lo iv doxn r i { ' i t t fo l ts.  the
r( 'a( tofs can hc dr:s igrred to ol ic |a le ' * i rh fast  or  sent i - fast
i l i 'u t r ' ( ) r ls  lo pr( ' \ :c l t t  t l ) { )  f t )ntral i i ) r r  Of lo i lg- l iver i  at : t l r r idcs.

( i ; rs t t r lbrrr t .  { )ngir}es have plo '"en to l rc a l ight$,eight.
|orn1r;rc l  mci i l rs i ; l  cotrVer l i r tg t l t ( '  i r0at  0nolgr relca.ser l  f ror i l
rorrr l rust ion of  fossi l  fu0is i l ) to rnet,hrnir ,a l  energr ' .  \Vhen
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ol)erating at ,peak loads, they have a better fuel efficiency
lhan other alternatives. \ \ Ihel usi l tg an iuert sas that i i
heated in a react,or, scveral s.vnergisirs can be ical ized thai
wil l  rnakc the gas turbines even bctl ,er.

s A turbine operating in inert hel iLrm instead of the
cxhirust prodrrcts of burning fossi l  fuel should be less
sus.ept, ible to corrosion and etosion and should la,st longcr.

* l)roblems associaterl  with incomplcte combustion, fuel
nozzle. cloqging. soot forntat ion. compressor foul ing and air
pol lrr l ion wil l  be el iminaterl .

* r \  closr:d l l ravl,on cvclc oJx-'ral ing wit l i  a c(,nsl i l l ) t
l,errll)cralure U)\{'cr soutcc can use invontor"v conl rcll of the
ttxr laul {br 1;owcr ievel changcs. \ \ i i th this schenre. i f  the
porvcr rlenrancl got:s dorr,'rr, sorne of the gas can be bled off
t lur discharge of the complr:ssol to the lbrvcr systenr
presslrre. This schente is projectctl to give a near'lr- flat

cff icjenc), responsc over a rvicie langc of pnruar. l l

*  ' { 'he cngines can bc dcrsigned for either l iquid or drv
()ol i l lg. Since there is no rvater recluired in the cycle,
oxtrerncly cold ambienl, condit ions wil l  lcad to improved
efficiency instead of icing problerls.

" Since the engines will have efficiencies t,hat are
higher than any current, heat crrgincs, t ,hcrmal pol lut ion wil l
be less of a problem.

Tht:  long term success 0f  rvaler coolcd reactors has
given us an cnornrous knowledgc base r t : lat ing to reactor
ph"vsics,  radiological  c(ntrols.  personnel  t ra in ing, and
rurater ia ls rescarch. TJre exlxrr t ise ancl  thc r :api ta l  necessary
exist ,  to rnake corrrrrrel ical l ; r  v ia,blc urrc lcal  poweled gas
t.rr rb ines in 1,he ncar fc l l r r .  ' [ 'he r , ' f fo l t  rvoulc l  be arr
rnvestmenI that  coLr ld rcap inrprerssive rervalr ls.

Its&rcl-se!

L. \ ' lcDonald.  ( :o l in,  "Cl loscr l - ( , ] ) r : le ( las ' l 'urbine Potr :nt ia l
for  Subrna,r inc Prolruls ion".  AS\ l l : )  1ra.pr ' r  Et-G' l '  l2t i ,
proscrr t r r l  : r t  t  hn ( ias ' l ' r r lb iuo a ncl  , , \c loengine Congretss
ancl  Flxtrr . rs i l  ion.  . l r rner : ) -1) .  l f lEl  p.  '1.

J.  I )unders1a1. , l i lnr( 's  anr l  i i ikuclr i .  (  lh i l r i ro

x ifhere will be no need for frequent
and the purchase of additional fuel can be
market.

Cost Picture

fuel deliveries
made in a stable

The fol lowing characterist ics of the engine should
rcsul l  i r r  substant iaJ tost  savirrgs.

x A svstem with fewer (rornponents should be less
expensive. This engine grea,tly reduces the number of palts
involved when cornpared to either fossil fueled gas turbines
or pressurized water nuclear plants.

+ High qualit;- manufacturing processes will replace
rnuch of the on site construction requirements. Large
procluction runs will take thc place of individualll' fitt,ed
piping svstens.

+ Insteacl of spending large sums of money for exhaust
gas scnrbbers that add nothing to the output of the porver
pialit. the money could be spent for nerv plants that coulcl
produce less expensivc cnclgr'.

* The corcs can be de.signcd with a strong negative
tenlperature coefficient for stability and easc of operation.

* Unlike water. hel ir :nr does not get act ivated in a
neutron f lux. Using i t  as t ire coolant and the working f luid
rvi l l  mininrize the coltarnirat ion o{ tulbine and cornpressor
parls. N{odula,r constfuct ion and relrai l  technique.s rvi l l  st i l l
l rc rrseablc. Shiclcl ing rerluircnrcnls wil l  bt '  greatly rcducccl.
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rrrrr lersloorl  aud manufaclurt 'cl  b;" lntuy c{)nlpanies for srrcJr
r l ivcrse a,ppl icat ions as airr:raft  ar-rd ship propulsion. pcak
loacl genclators, anci natural gas p:1rcJinr: purnps. ' fhe
Lrr i ted I i ingdorrr .  Cierrrranv arrd lhc I  n i ted Staters l ravc
opclat.erl  suff icicr i t  nurrbcrs of gas roo)crl  rcactols so 1.hat,
arr l '  di f f icult ics : issociatccl rvi l l i  therrr arc rvcl l  rrrdcrst,ood.
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