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Nev/ mon /h Jhe Ins /ilule lovEner7yd by a.

ork. shop lo be allendereli?ed, Jo
'

will . sponsor n. wold !&ner.s, mo.s//q&.s of
dozes or and characlevis4

so
._

'vm
conside/ /he

Tais occputnr conTArns
POOR QQAUTV PAGES

.

30 %0tRemove" rom ERq. nma1

80061200.93
-- - . w..



-_- -- -. _ - _ _ _ - . - __

-
,. ,

.
-

,
.

-lhe o(>Jina v~m-
nvcleo f und Icr Jhe nev/ 7 enere:tlib n

of power pinnis. IJ evnt be posschle le lake advantage|

of 1he pies <>ni Iv11 la consider uhai has been learne<l f

One concem has been voiced Jhnl by lhe (
to daIe.

e new orders o ve placed, lhe need for ar}</ifkno/4im

capoct| tJ/( be so urgen| dha| |he v|d;|ies iuft(

n ec ep|l- 4 hn ] o vf rle31'qn leo ms t.uill ha ve beenlhihg hal is n yalla ble. Ano|hef vistolnny
ha s l !

dismnnlled,na has oIread occvvved ai Jheq
WadionaI La bovalodes , ond thaJ we will he unn4le

;

to produce n new concepb These considerahans j
l

n ye a rg u m en /s Jh a l su e sho v/nl e sda h ics), , i.va lh o u
i

edela , a program loo kinq fo lhe novi 9 en eradio*n/'

si nacien v p/nn/s.

m principle in-leves) in -lhe svilahtlil ofy

con cepl is in reqo ed lo conIrola htld .y yfa.9 <en
Bs an exampole, lhe

suhnoovine renclov employed

the full enriched fuel tuhich was nynila ble as
y

resull c{ Jhe weapons program, and which proved
c2

i

lanum iondvol chavoclevislics. Thelo ha re op
negndn'e moddeahf coeNdienl of reac|tkily madeas wov/d heeh&ng,e lood vapidIel passible lo
required for manoekvering,and talhovl the
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necessiI for moving con /rol rocds. Rn incyc ase ion
~

-

y

power bxlvacled from lhe core wov/d cause lhe
modera|or|coolon| lo be relurned cla lowerlempern|vve

i

ewhkh in luvn, would increase reactivil andpower levely

unliilhe iniliallemperalure had been aflained. (43 er
resull, ancl wilhoul condrol rod movemen/, lhe power

could 7o fram 207o /c too7a in len . seconds in
response lo lhe demand.

In isse d was elecled Jo use paviafly
cnriched oride fuel 50r Jhe merchani sbQ Tn vannah,
and .some con |<ol problems emerged. The parlially
enfkhed fueI brov9 hl wi|h il n. doppler toe (fAhn/

of reac-livil , which appeoverlin lhe form ola. powery
coellicknk A/ow an increase in puwer wov/d cause
on increase in fuellemperalute and a decrease sh

reaclivil . The reaclivil fors wauld be erac//4y y

o(fsel by lhe lower modovalor /emperalure wintit
j

I
would s/n b r|(z.e ad a lower value. This . change ih

built ~/empera/ure would'resullin a volurne/ric ehango
}hn| would appeaV ns a cha nge in pressuviter
level. As a resull,lhe plan | would /ond-follow, hul '

14 waald be necessary a move con /rol rods Jol

mainlain a. consin ni pressuriter tevel. This PWK
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nllhough nol op)dnum for mnvilibre appidadion
^.

requiring rapid loa ni change.5, is howe <er admOohly _

suiIed 40 s'indkna ry power pInn/ operaltbn supplying |

ba: lands
,

'
The swit on .Jhe ofher hand, has ionirol

c ho <oc4ensitc.s Jho / o <e not op-lanum Jo< elecIrit
beth y tonro ec/ed ic t h epower genevnlibn. yB

virhI y 9vid,4he pInnl is sahjecded lo a hvup|
loss el load, unl.ke lhe PGuit whiEh is decoupled
from Jhe grid by viilu e al lh e sleam gc>n e vn lo/'
wknh sinnds helween lhe reacdof and the ivib>he,
4he BLutt modevalor is circulaled throucf h the
suih> H e in lh e bo<m oJ sl ea rn - 1) s udd en los.s o J
Ioad would requite insinndoneov.s eto.svye al ihe
4v<bih e vnIve Jo prolecl the lurhine from over speedshp

'

Tm s,1n .hnn novid Enpose n. pressure fransand on
4he hotlin volds Jha } a <e ion} rolls'ng ren cfor jpower('

The a brupi colla p se o f Jh es e voids w o vtcl ca vse
ren c.lcr power 40 rea c h. a. pea k. o f 300 Jc . coo 70

fower in less lhn n n. .recorid This brihq s nhovl

4h e ATws (3roblem wherein |he reoc/cr is roulihel
su h fecded Jo -fransien|1 whece ,the failure of

| 4he Renclof Shddowr1 S sdem, a single hise aly
' defense, would he inlolernble,

'
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Ag aih ._ hy circ ulad *n c
lhe moderalo/ lhrough -

4h e durhine , o ulside Condainrnen|, }$ become3 [*

n ecessa r lo c'|Sec| tondain men | h closthy |he ,

M S I V. This ng oin ev o vld s u b jec4 l h e ven c lot to a.
,'

*

so<ere power lynn sienJ, Jhis li:ne J-o prolec/
the

conIain m en I , u hovens helore 14- was le prolecd
if

4 h e hahin e - Thii could be cyv;/e un handq
n loca i llo w blockage we<e le ca use /-vol damag e.
A relense o| $5716n froduch5 co u|r) ca use HSI V
closure and ngnin suh'ec) 4he tove,ond Jhey

/en n sieni. 3),ould
da ni a c, ed d-v e I, |c a. se ve re p o w e ,(

the damayedcondroI rod in seijian h c impeded by
fuel, the s dva hbn would he worsened.

5 accomodale Jhe collecdian el sdeorn al
Jhal Jhe4he lop of Jhe core , rl is necessary

controI rod dnves he localed benenIh Ihe icre
*

The rods .n re widhdrawn down wo <d le in crens e
venc4&'il n nd sc vaen upwa vds again.s4 gravil ,g

aleeps and a s evpec/ed 4roulolesGravil n ere,r

have been encoundered . Should a. rod become
vncoopied Svom rls drite, as had happened repen/ed1y

and become Avll inserled uhde Th dra've n /vil
W4 kdra wn, lhe rod could ]h en become uns|uck.
nnd fall. al on unconirolled rale comp elel oul ofl

5
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||n }he won) case, .|he cendra} rod of a freshlI y
*

Joaded core , T{ o lon e w e <e to b e wil h dyn wn , t his

| Sine,le rod would increase reacitVtl by y y 7o 6Vjg .
' in ns m uc k n 3 lhe o verag e vuordh. os a sihq te rod |;

I

osI ja sk|, |his represen|s a rod wor /h
|

is
a res u/| c 5 |mullipletnlion al cu Saclof ol 'to n 1

vvnd1&n, JJ kn.s beert
4 h e un 3 y m m el vic a l co n fi}lo rf up a nd lo w powe/

;

\

delermineal lhad dunhg .s
ofwrakon up Jo to7s powef numerous rod
co nfigvradion.r wov(d rna ke il po.ssrble 4r a.
sing te rod, in drappih , Jc cause vapo; 6.aJan

3

o f Ju e b A s a re.s ulJ oJ this con c e rn , rod weih dra wal i

!
-

s e7v en c e pa H ein s h a ve been eda l>lis hed whiz h
nre rigid)y en/otted by k deditaled iompule(, the

hard w>ved seguencimRod nadh nihimizer, or h3 '

cNeu nds . These ha ve worked poorly and k recereV

Jro m n. sc ra m i-| 1s n e cess o /9 k check cul Oese
|crc 4itakl bq wdhavaw>9dor (c.es a nd J h e n. rec, o in y

n hun d ve d or en ore rod 3, on e a |- n Lan e .

5 ong reslovlThis ha.s resulded in eveessivel t

di|nes o flert pp 10 /welve hours Jo reyo7n evtlica kl ,y
a

This in lum has brov9 h4 nhod s|||I nnoJher problem-
l is gus)

delaq ollo wing .x .rcramThe :ev tessivel long

riq hl lo allow
tas Xe .lc ma can (zh , widh. Ihe resuil

.
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lhal Jhe reaclivil conL{uralan al the core is-

alleved ike vigidIy enforced rod atih dvo euc, f
nnpproprih le ond as c1 resuHseguence is noas i.

Jhe wilhavown}ofet sincy/e rod by a .sihg le nefelt
has resulled in periods .shorle/lhan to seconds,
in v3fncy $ c vorn n Hr| Q no/hef /2. houv3 4|ela .

The deheh3e,o[ fvesktonah|e e$$9C| skene 53s oif0fMSN

lhis relalifel) iinfYo bo ble erehl ha.s re.svided sh
a. .,eriou.5 anyn & men / oI avariakhl ahich. could

5
ibecon,e a. .so fel problem Reg onalin 4v m y

bla c k ovls , suc ir a.s h n <e o c cu rre d a J Wew %d< , ca n

b e aga in e:cpecd ed. Jh o uld a. bla c lea v} o c c u r s'n

a. regto n p ow e<ed b3 serevaI atuRs
|| would be

n. ma fler of concern ./hal ,lhese unNs would be
unn Ya t$a ble hof n- f er)ON O } vp ha hwelve hovrS,

ed(le bethy -Cooled, in lhe afstnse oj o,lf s}{e poweq
b unrelliah10 dd|Je}s ,

/n con.sIderihc;-lhe nex4 7enera|dn o/ nvcleo./
planis 1-| would appeeJ-lha) lhe EwR. wov/nl be
move sutled do a ppikalion -lo a- process where 11-

would nol be sub]ecled 40 sudden loss ol fond and
nihere 14 woul,/ nol he rietesso<y Jo circu/nle the
modevalot ovlside con]ninmen] Frorn Jhe viewpoinh
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of reaclo< con]<ol, lhe BWR has encoundered problems .

4ha], a[-|er ejears o[ e[Sor|, remain unresolved. // tuov/d

be inapproprdrie hoeveren k judge lhe suilobi|||q/he
o[ lhe Stur for elec|ric pocveV 7enero|An on
basis of -lhis single cryumen|. A could in locl be

t v o u li:| f o Y eSaid -|hal -|he Pfis|in 6Lo/kr./es/yn

belleY in a si|va|kn Juch as n| TM) beca use -|he
stjslem tuovld be more accessiblesin g le p n'm a y

Jor coolshe . The Plun .s-learn generolo>f euhde

ac)vnn|ngeau.s in decouplin7 /he reac/oy from-|he
ultlil qvid, makes || necessary /hal ho/h Jhey
primoyy and Jetondca ry Jys| ems 6e operable a,
orderlo remove restdval h en|,

Ngain, il tuov/d be inappropria-|e k make
cz ,ud emen| on }he hasis of -lhir faclov a lone,'

g

ina.smuch as bolk Jhe Ptutt and Blue svov/d he
in seriou.s drificuIkt in a si|ve2| ion svch as lhe

iPe, 'f7ds singIc even/ shovid maheBrowns
f=evry -[lhal a. dedic.aded stjsdem k elleciil uile elenf -g

rea clof shv|do wn .r nel suffizien}, Elle/ shv]downs

restdval heal mv.s| he removed crer e long lerm
4he. use of sy.sdcens ushIEh , un h'ke .Lhe neoc10./b y

&l<kwn sp em u1,ah needs ont to respond momer,lavilyl

mus| conlinue k he opern ble. Il should nol he
regvived El lhe operak/ Jhaj he vae. (a<-/hi.r pu&po.sg

y heir farfure o/4he plan | syslem.s, u.hteh h J
:

~
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mal [unc|ibn had been /he to use of reac/or s|1v|down,
For resNua/ hen | remo va}, a dodica|ed and prolec|ed'

a s le/ re a c lor .rhvidown.syslem is needed, n.s mvelt
E ven|.s su c if a s 'TMI a nd dh e B ro wns Ferr fiPe ove

no) -lo be Jolera}ed n) 200 reoc|of year indevvols
wh e ve lhe opera |cis' ,slyuyles, even i'l a lwa q,s
ollsna|el succ ess ful, become medih. even|s , inytle

y

lhe erncvn| ion of populadibns, and desl<oy public
ton {t<}en c e,

In adda' lion k )he a bove consideradion.s, lhe

neyl cyeneradion of nveleoVplan|s wtli nel he chie
lo en)oy lhe luxur', of operaling a) cons /nnd base

-

'

loat), hv4 wnl need la load Lotlow,in order Jhal-

pla nis now capable of /ood.lollowshy and whdA
cons u m e expensive fuel, cn n h e la ken off far e.

75 day lhe citt3R leom is aboul Jhe onle reacic/

delermined 4 dirmandle il,g, nnd Ihe Pres? den / trdeveIopmen| /eam remainin
Il n nel addihinal

research }hal is now needed, .so much a.s the
eslablishmend ol on experienced leom. The knowledge
gained /hrough research INe.s on , hul n desip
4eom, once asmanlled, is gone foreve><
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