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TN, B, SAVANNAN - PORTENT OF THDYOS T0 OGX
. Y, R, 8xitd, ITI

Noolear Adviscr
BAXCOCK & WILCOX 60,

Two weeks from today the world's first moclear-povered passengsr=cargo vessel
will have resuned the program of port visitation which was intarrupted last year,
Two momths from today sbe will be sbout to enter the harbor of the firet Puropesn
port of eall on ber scheduled foreign cruises to demunstirste the pesoceful wee of
the stom, This demonstrstiocn of the imterest of the United States in dewsloping
Emm-cc;mwmmmmmnmrummem
and 1s st111 one of the mein functions she fulfills, but Savarmah bas proven to be
far more than s more demonstrstion “show bost,® as I hops to be sble to indicste te
you shortly, Ome of the many hurdiss she has successfully clsared to date has beea
the resclution of labor diffioultiss which beset her during har early cpsrstions,

. snd which made psoessary the training of s ocompletaly new crew under 8 neuly
asthorised opersting agent, Amsrican Expurt and Istrandteen lLinss., This orew has
been trained and licensed to operste the reactor plant snd the ships sucoseaful ses
trials have been completed, snd the port visitstion progras is re-commwncing, I
should sdd here that the labor ¢ifficulties memtionsd were entirely divoroed frem
the muclear power aspect of Savarmah's operstion,

Mmmsmnmmmmwwuam.m.
The ship 1s a sheltered-deck wvessel of modern design with & reked stem and modified
cruiser stern, She {5 595.5 ft. 4n length overall, with & molded beam of T8 feet
u.awm«tart.emlmmr-uywdwww
22,000 tons, of which about 10,000 tons is cargo. Her sustained speed st design
dreft 43 20} knote shils developing 20,000 shp under normal conditions, The ship

® bas 10 trensverse, vater tight bulkheads which divide 1t into eleven ocmpartments;
7 bolds, 2 pesk speces, a resctor oompertasnt, snd sn engineering machinery speace.
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102 Sfttoere and erev,
22 supermwwerary,
. The min propulsion wnit for the ship 1s ¢ pressurised water mclsar yreastor
mmm,mudmnmm.mummdvmmm
forvard of the superstructure and aft of the k forwerd hold spesces.

2 2::15 a view of the mclear reactor plant as seen through ¢ eutavay
through the shisld snd contaimmest veesel. The sraniom oxide-ccntaining fusl
slmments, slightly erriched in ureniom-235, are located in a renghly eylindrioal
oore inside a 61" thick reschor pressure vesssl, and coclact water 1is flowed through
the core and pusped through two closed 1oop st 1735 pelg presewre snd S08° 7, Stem
15 formed on the secondary side in the hest exchangers snd stesm drums, and sect om
%o the propulsion turbines. The 1llustrstion showe the ooncrete ddological shield
1o2eted around the lower portion of the contairment wessel and the lightar weight
1sad and polyethylens shielding over the top portion, The coutainment vessel itself

@ 1* deciemed to remain intact vith mn internal presscre of 175 peig, tme restristing
any radiocactiwe products of an socident to the corfines of the centsinment vessel,
I would like to esphasise, however, that the Sevarmwh resctor, like the pavy's ehip-
board reactors, was Sesigned as 8 lov-erwiched, pressurized wster reactar becsuss of
the proven safety and relisdility of this kind of sachine, Two things in particular
are isportant to remember in this respects

{1) A resctor of the type installed on Saewernsh has & negative tempersture

coafficient snd a doppler coefficient which mke it tend to be self-regulatirg. Ary
sudden rise in power {5 automatically “damped® by the resulting rise in tespersture
of the coolant water, and of the fuel itself, tending to again reduce the pover, Fer
sxaple, some Sevannsh fuel was safety-tested st the Natiomal Reacter Testing Statiom
1n Arco, Idaho in an sttempt to Getarwine the damage from gudden very large power
increases, It was found that when control Tods were removed so fast that resctor

’ pover was increasing by more than a factor of 100 every tenth of & second, the re-
sctor shut iteelf down before the fusl besting oould malt the steel cladding of the
fuel pdns and permit fuel or fission products %o escape,
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(D It 43 ixpossible for the low enriched Sevannsh core to bsve & Tesctiom . ... . .
1ike an stomis dewd, Ihe worst thet oould happen would be lose of primsry cocelant

water with failure of suxiliary core oooling arrangemsntsa so that the core weuld

overheat and meit, Teleasing activity to the sbielded contalrment vesssl, JFer this
sircumstance, even wider the worst assumed conditions, the Rlent bas besa designed
t0 prevent physical injury to the crew of the ship or to the gessral publis,

Msmmmwcmmmmhweb
cortairment vesssl, Lead thickness varied from sbout 53° to 6* des %o lecetion of
the two water coolsnt loops insife the vessel. Ihe lesd was applied in pre-mslded
slade of maximm thicknees 2° snd bBailt wp to the required thicknees.

Mgu-mmmmmmummwnm
4in place, !‘olﬂplhdblbmwlddhmmm. leed slade
were 1aid arcund the stods through holss in the leed, and leed ealking was then weed
%o f111 4in the holes sround the stads, The lasd was thue supported by the com-
tainment veseel and held in place by the stads and wesher end mt arTangemssit,
Folyethylene was held by stod extension pleces and weas nsiled 4in place as well. The
function of the lead was primarily to reduoes the gasma ray docse rete te balow design
levels, The polyethylens serves oo & fast nevtron shisld, end 1te presence wmibee
the 1sad Jore effective 88 & fast neutron shisld also, mmu--%-mw
Osk Ridge Katisnal Lsborstory personnel with the reactor st e constant 69 13 power
showved the shisld to be sdequate in all respects in meintaining dose rate levels
below the design maximms, The shis)d was, howwver, designed very close te minimum
thiciowss, sinoe dose retes ocbeerved were Within & factor of ome-half to cos-fourth
of those calculated on decks °C*, *F", and "A® in maxy locstions., This represents
1ittle or no change in the thickness of leed specified,

The lead for the secondary shisld vas furnished by Pedersted Metals Division
of Amsrican Smelting Co., Perty Amboy, N.J. and was molded to £it the coutainment
veseel st Now York Hiipbuilding Corp., Camden, N.J. lesd spplied to the primery
shield was furnsoe bended to steel primary shield tark wvalls snd spplied by Knapp
Mlls of Wilmington, Delsware,
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Before lsaving this description of the Sevarnad, T would 1ike to mecticn

@ triafly some of the wrdque festures and srograns developed by cur first fobile
toclear Teactor - Some of the signifisent echisvemente of Ssvarneh. Desides
Somonstrating the fessibility and safety of mclear power in merchant ship appli~
estions, she had dons the following thingss

&

&)
o

&)

)

&)
®

Produced, through the AZC-Maritims Adeinistretion Jeinmt
Orowp program administrstion, s mclesr ship enginsering
sppart erganissticn, the Sevanmah Technicsl Staff, with
paclesr hardware suppart facilities st Todd Shipysrd 4a -
Oalveston, Taxss, This staff is under the direction of
the puclesr plant designer, The Beboock & Yiloax Oo.=
Atomic Inergy Division, and includes exparisnced senlor
engineering personnsl of both Todd snd BOGY,
Produced cadres of trained and experienced design enginesrs,
maclear plant maintenance personmel, training steffe, snd ship-
board deck and engineering persoomel,
Otined scoeptance for, and established moch of the besis fer
soseptance of, Doclesr powered vessels in meny foreign natioms
and in both fareign and damestic ports.

s) Standards and criteria for port eperstion,

b) Insurance availsbility and third parly

1iability eoversge,

Developed & “double—contairment with filtered leskage® comcept '.
which provides sn extressly high decree of plant integrity asd
protection for the general public, and oowbined this with
sophisticsted leakage testing techmigues,
Lastly, Sevannah has shown the way %o new end faproved ®second
generstion® ruclear power plants designed specifically for ship-
board uee.
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"I have mestioned some of the things Sevemah cen do ad bes doce, but there

@ ir cor very tapartent thing she bas not dooe. That 18 to Gervostrste the sconcls
fudhdllﬁ’ifﬂnhlrm. Obviously, in this first-of -a-kind meritinme rescter
with the ssmphasis on concsrvative design and proven tedhmology, scosomy oould mob
e (and wes not) « design cbjective, The things Savannsh has socomglished are
quite enough Justificstion Hir her existence, spd withowt her the eccnomiodlly
ocmpetitive nocleer maritime plente oould ot be a8 neer st hand e they are todyy,

Savennah's re-smergenve into the 1imelight of public sttestion comes at a
ting when there 1s reswakensd interest in the nuclesr powsred shipe for which she
1s a trail-dlaser, This intervet is by po means corfined to the Umited States,
The Govermmnt of Oermany, through and with the Surstom erganisstion, has selected
m advanoed maritise pressurised water reactor, the CESG comoept developed by The
Baboock & Hiloox Company, as the resctor for an ere-oarrier vessel nov wnder com-
struction, The govarmment of Japan and that of Great Britain have serious studiss

. snder way to choose the most mudtable resctor type for thedr purposes, and in this
oountry a very high degres of interest has been aroused by the recently developed
consclidsted nuclesr plants with mech sburevisted wolume, weight, and smxiliary
system Gosign,

Before making any further mention of the®new generstion® of resctors, bowewer,
1ot we cxsmine a fundamental question, "Of what real bemefit are moclser powered
ships when 01l fusled ones are hanling our oargo sstisfactorily?® There i only
poe meoningful enswer to that question: 6Gollar economy. It s true that with
puclear powered ships we cen steam for many years snd sany thousaris of xiles with-
out refueling, and that we eliminate the storege required for fusl oil, (The
Savannah has logged over 30,000 nastical sdles while using wp only sbowt 20f of
her £irst core to date.) These facts, cosbined with high power opereting require-

‘ nents, make nnOlear power very attractive te the nevy, Put we know that %o
compete in the MHaritime industry we must offer n eccnomiodlly attractiwe proe
paleion plant while writing off the higher init\al cost of & mclear mystem, 4
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