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Jhe o/omeum nvcleo v un.‘"/ -/o/ Jhe nevd 7onernl15n
of power P/nnls. 4 witl be possible lo lake mdvanfage
od dhe p/esonf Jull do consider whal has been leayned
lo Aade. One concern has been voited lhnt by Lhe
1 me new orners Are ,o/awd, Jhe need for additionn!

wtM be sO ur7enl Jhal lhe ulv/n‘fes wil
'S nynl'(nl)lt’. Rinolthev Viéw

C/a[mn‘l)
Q(CC’/)J nn‘7fh/'/\ﬁ Ihav
has it Jhnl ovr desl'ﬁr\ denms will have been
d/smnn//ca/,ns has o/l’ena/ occuvven al the
vadional Lo bovadovies , nn:s Lhad we will be ynnhkle
Yo /oruo'ucc’ n new zoncepla These tonsinlevations
are nrqumc’mts Jhad we shouvln es-/ab/fsh,wi-fhau/‘
delay, a program /aolu‘nﬁ Lo 4he nexd qpnornv’zo’n

s nuclenv /o/nn/s ‘

/’77 ,DYI‘nCl;)/P I'n‘/C’VL".SJ N Jhe JUI"/ﬂbl‘/l'lL‘ o-{
a 9,‘/0;« toncepvl i Iin reqo/n(lo (on-/ro/nb:'/c‘/..l.
As an example, 4he submaovrine renchov emp/a-,ed
the vl enyicnen fvel which was avallnble as
a resul of +ne weapohs proqram, @ nd whith 'pra\IPd
{o hare opJ/}num tordrol chavacleristies. The
neqm’:?e mofw’éra\%o/ toeffz'cfenl o( rear'lll/l'ls.‘ mnde
1 posS.'Lle bo change Joorl mp/dl.,l ns would ke
rcqui»’e’d bor manoev'verfnci,on// wilhou{ 4he




m'cc':si/ Jov movin conirol vods. An incrvease 1n
powe/ H:’nc-/(’o/ rom the core wc)u/n/ cnvse /he
modera /a//(oo/an/ o be relurned al a lowev /c'm,apm/ure
which in durn wovlal increase rmc//'vi/7 and power Jevel
ondil 4he initial femperature had been atained. As a
resu//,arm/ without condrol red movemend, 4he ,oawe/
could 40 from 20) ko 10070 in fen seconds in
response lo {he demand.

I 1958 11 was elected 4o use pa viia //7
C'nV/'cht'n/ o{/'a’e fu?/ /or fhe mc’rchnn/ JAI/") Sa varmnh,
and some condrol problems emevged. The par//'n//‘.‘
envichen fvel brouq/n/ with it a deppler coeHrcient
ofreac-/fw'l«], which a/Jpearrn’ in 4ne dorm of a power
coedlicent, Mow an increase ‘n powey wovla cnvse
on IMcrease in fuel /cmlae/a/ure annd a decrease in
rmc-/fvi/7. 7he /c'ac/zi/i/:.l loss wouln be exacll
ol{sel by Jhe Jowev moderator /em/oera/ure whith
woulrl .5/05:‘/1’2.6 av‘ a lowev valve., This :/mncye n
bulle femperature would resuld in a volumedyic change
thad would a,a/:nm/ as a change in pre.r:un'z.e/
level, As a resuld, the p/aml would lead-lollow, but
i1 would be necessavy Jo move contirol vods 4o
mamdain a consin nd pressvrizer tevel. This PWR



n/lhouqh nod oPer'num Lor mavitime n/o,a//ialzon
rcfufn'n? rﬂ,‘a/‘d Joad chnn705/ is howevrer adr‘nl;’a,),b]

svited 4o stadione ry power Plnn/ 0100/0/16;4 .w/a/:h,inj
ba: Jond.

The BwR ondhe od her /7/)na/, bas tontrel
chavaclevistics Vhal ave nol af-//;ﬂum lor electric
/oowof 7enern//bn. 67 60;1«17 (onnec/c*d lo {he
ulr/1¢7 9”'//, {he /)/nn/ (s Jub,'c’c'/eo’ fo abvu/:ul
Joss ed load., Unlke lhe Puwr which is dc'mup)ed
from +he grid by vivive o dhe stenm generalos
whith siands belween dhe renclor onn Vhe /-vﬂé:h@,
4ne Bwi modevator s civeulated dhvough dhe
$furbine in lhf’ J-ofm ov’ J‘Jt’f)m— A suvdden loss oJ
load would reyui/e instantoneous closyye od Lhe
Jurbine valre o pruv’eu/ tho durbine £rom ovey speen/:hcp
This,in buvn would l:»n,oo.re 3 Prc’JJore */ran.rién-/ en
dhe botline veids dhal ave lonv'ro//:‘nﬁ rencdor /?OWP/

The abrur.»l toi/a,ue ol dhese voids would cavse
rencles powev w0 reach a penle of 300 bkos00%
powey in Jess dhan a second. This bring s nboud
vhe ATwS /oroblem whevein dhe renckor is rovtinel
Jubi(’("[fd do dronsients where Jne fatlvre of
the Reackor ShAdown 57:-/0;;, a single Jine od
a’e/enfe) would be infolernhle,




Agam, b1 CI;’CU/G‘/I;’H] {he moderak/ {hrovgh
the durbine, ouvdsie [on-/afnmen/, i{ becomes
nc’cessar«.\ fo (‘ffec{ (onv'a:'nmc’n( b c/o:/hq lhe
M3V, This nqa/'n would subjecv( Jhe vencks 4o a
serere power dansiend, dhis bime ko protec] dhe
(onlm‘nmpnf,uhweas bedore it wns /-aloralecv/
dhe duchine - This could be qu;le vnhanda if
a Jocal Llow klockage were lo tavse fvel dnmage,
A release of Jission produc-l_s tou/r/ tavse MSIv
closure and /170;'.4 Jub)‘mJ {he tove,and dhe
dnnla7€r/ J-ue/, »Lo n sSererC /’owo/ fmnsfen#. Shovid
condral yod inserdion be /'mpt’drd by Lhe damaged
/ve/,lhe s:"fumltbn wovld ke wovsened.

7o accomodole Jhe collecdion of sdenm av
Jhe J—OP of Jht? CO/C,'/‘/ /5 nece::o.n.i Jharl dhe
condpol rod rvives he Jocaden benendh dhe tore.
The rods nrt withAvawn /:/ownwoy-/{ o Incrense
rencfx'w'l»l and scrom uf)wnrd; aqa)'nsi 9rav‘:'/v\.
GHOV;‘/L\ neves sleeps and ns eypec/eo/ frovkles
have been encoundered . Shovld a yod berome
vncoupled ¥rom rs Arive, ns has happened re,aen/en,/v\,
nnrl_ become Jull ‘nsevien whele Tis Arive Is A/l/‘\
wilhdrawn, +he rod tovld $hen become unsdvck
and fall al an uncondrolled rate tamp/ew/flc-\ ouf of

+he !.00‘6-7



In {he worsl ensc, Ihe cendral rod of a fre.rh/:.‘

/aan'en/ ore, if alone weve do be Wi‘hdrnwn) dhcs
Single rod would increase reaclll’n‘/»\ by 47 N(/K.
Jnasmuch ns {he nrevage wordh of n Sihqle rod

s €4l Alej, , 4 his repre:em’.s a rod worlh
muN:'pI:‘mHon ol a fnclc/ od 40 as a resuvlf of

+4he um7mmer'ca/ zonf"ﬁurm//én. H has been
dedermmeo dhad rJun'n7 ol P o nA /owloowe/
ofomhém vp Yo 207 pawe/, numerovs rod
confz'su/m[zbn: would ma ke it foss»'ble for o
single rod, in Aropping, Jo tavse vapo, 2ndion

od Luel. As a resull of $his concern ,rord withdvawae/
sequente pa Herns hove been established whiih

nre rfqa‘dl«, endoveed b7 a deditaded zom/w#f, ‘he
Rod Wovlh Mimimier, or b~‘ hord wived seqvencfm‘
eveuds. These have workenr /ooo;’h\ ond Lo retore”
drom a scram it is necessersq do check oud ¥nese
dovices and dhen rrqo;n cw‘-//'(n/“lul bsl wa\/ho’mwm\
n hunrc ved oy more rods,one nt Lime .

This has resuMHed in evu;x:'relu‘ long vesdond
c//;ne)',o”en vp 4o /-welve hours Jo refm'n cn‘*la'cn/c‘,c.‘,
This in Jurm has brovghi nhbowd 3N anelher /:rololcm,
The oxtessivels long a’e/m‘ Lollowing a scram is fusd
r/'ihl ‘o-nllow 125 Xe 4o maxim /‘zé,u,;-lk {he vesuld
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-»‘/m-/ Jhe rencJo'm'{ tonfu'iu/nv(lén od dhe cove (s

aldeven- The V/I’idlsl endoreen rod withovawa/
S!qut’nré’ /s no;u /bn,oprapnb"? and os a VeJ’U/\(
Jne withdvawal of a s/ng /e von £7 A 3inq le netch
has resulled in periods shordes ¥han 10 seconds,

{aU3l‘n7 Sscrom anr/ antho/ 12 houvs de/rnl.

The dedense, ol yuc.s-/:bnnb/e eddecdveness, aqm‘nsJ
4his r!/nll're’/\ I}'r)PYObn ble erem( hns reJu/Jea’ m
a 3eriovs /'mfm?men/ of avatlabilidy which could
/n furn become n sn v[fl‘7 /rab/em. Re7/'wm/
b/ncbwls,:uck as have occorven ad NVew York, tan
be again expecw/m/. Shovld a blackod occor in
n r?7/'on P0weren’ bu’ :erem/ Bwks ) Ir/ would be
a mater of concern 4hal Jhese unils would be
onavntlable &r o perlba’ od vp Lo fwelve hovrs,
while being tooled, in dhe absense ol olf site powe,
b7 unrelinhle deisels ,

/n ton;t‘a’?r/'n Jhe ﬂ?)(l 7(/90//1'//0"1 o/ nvelen/”
p/anfs i would af,vea/ 'va/ lhe BwR wovlnl be
moye su#en/ Yo mpf//za’/bn -/o a process where hL
wouirl nol be :ub}ecvlﬂJ Jo svdiden loss od Jond and
wheve 1 would nod be necessary o civevlnde dhe
moderaloy odside cordninmend- From the viewpoint




of reaclor (an-/ro/, Jhe BWR has encounteved preblems
thad, affer years of 2Hort, remain ynvesolved. I would
be inappropriate howeres, to judge {ne suito 6;/,'/‘]
of {he BwRr for electac power 7mwra//bm on 1he
basis of 1his single aryum@n/. H could in focd be
said dhad dhe inj//’r)c] BwR n’e;/‘in would forve
beHer in a sifvadion such as nd TMI because 4he
J’/'n7/c’ pr/'marc( J‘l—l.!lfm LUOU/O/ be more acces:zb/e
Jor tooling . The PWR steom 9ent’mr/m{whr/e
ar)vnn/ntl‘(’aus n de(ou/a/fn? Jhe reaciov from dhe
L/Jz‘/.'{47 7;/1'0(, makes o neccs.mrc] dhal both dhe
primar and setonda J7alem.s be a/oemé;/c' "
ovder do vemove residval hea.

/-??m'n, i'/ Luou/n/ be /'na/o/aYOf)r/'a'/c»‘ Lo ma/u'
a /'un/7('m(’n/ on {he basis o Ihis dactor alone,
masmuch as bodh the Pwnr ans BwR would be
in Sevious d:‘(f/'cu/-/ in a silvadion svch as 4he
Browns Fem.‘ Lve, This J'/’ny/c event should mnke
1‘; 7(/1'7[@ (/80/ -/ha/ a i:/(’rJic_a'/ld JL/J‘/?/’)‘) lo PJIC’C‘{
reaclor shodown Is nol sulbreient, Afler shddown
yosidval head mus{ be remaved orver a. long ferm
by dhe vse of J‘«1:v'(m} which, unlke lhe Reaclos
JhquJown 575J0m which needs on/«.\ lo yeslnon/f mamen/aw’/(v
mUJvI conlinue /o be o e/nb/e. /4 J’hou/a/ noj be
)’C’fuir’fd o./ lhe Ope/n 4 J/m./ /)e v3e. fa/thI pu&;po.sg
the p/nm, J'sﬂltm.!,«.hz‘ch b~7 dheir Latlvove o7
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mallunelion han beern $he cavse of reaclor shutdown.,
For residval heal vemoval a Adeodicated ond pru/cc/cd
J7Jleh’) is needed, as mvch as Lo,/ reactor shuddown.
Evends svch as 7rl] end dhe Browns Fe/n.] five are
nod Jo be lolevaded al 200 reockor yeny indevvals
wheve 4he opern/o)/S' .r/ru77/e.f, evenr /"/a/wno,J
u/'//}na‘/c/«.‘ svecessLul, become media events, invite
{he evacvairon of/o/ou/n'//bns, o /J(’J‘{/Ob) public
zonf:‘/}(’nce.

In addilion o Jhe above tonJ/'o'eYthanJ, {he
pexd 7rmeraJ/'orz od nu:/ca/plnm(s will nod be nble
o en',o.., Jhe luxurg of o,oera-/m7 ad cons{ond base
Joad, bud will need k load-Llollow ,1n order Lhnl
pla nts now (n/:nblt’ of /oad"[o//ow:‘ni @ nd whith
topsume expensire Loel con be daken off line.

75n/n«7 Lhe CRBR teom is mhoud 4he onle reackr
developmen/ Jeam remaining, and dhe Prc:/‘t)en/ rr
delovmined do dismandle it H £ nol additional
vescorch 4hat is now needed, so much as $he
establishmend of on experiencer feom. The knowlenlge
qnined {hrovgh veseavch hves oen, bul »_.r:/esl}n
leam, once Aismandled, is gone forerer:
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