———— e e e  — ——

T B, 8, SBAVANNAN - PORTENT O TEDKS Y0 OGX
Y. R, Saith, INI

Foolear Advisor
BAXCOCK & WILCOX ©O,

Two weeks from today the worldts first mualssr-powered passengsr=oargo vessel
will have resunsd the program of port visitation which was inmterrupted last year,
Two months from todsy sbe will be sbout to enter the harbor of the firet Puropeen
port of ¢all on her scheduled foreign cruises to demunstrste the pssceful wee of
the stom, This demonstration of the intarest of the United States in deweloping
Emmntnamwmmmmnmruwmem
and 1s %111 one of the main functions she fulfills, but Sevarnnah bas proven to be
far more than s more dexonstration ®show bost,® as I bope to0 be sble to indicste te
you shortly, One of the many hurdles she has succesafully clsared to date has beem
the resolution of labor ¢iffioultiss which beset ber during her early operstions,
snd which made Deosssary the training of a completely new crew under 8 neuly
authorised opersting agest, Asmsricen Bxgnrt and Istrandteen Lines, This orew has
been trained and 1icensed to operste the reactor plant and the ship; sucossaful ses
trials have been completed, and the port visitation progrem is re-comswncing, I
should 8dd here that the labor difficultiss memtionsd were entirely diveroced frem
the muclear power aspect of Savamaht!s operstion,

MMNM”NWMMMHJW.W.
The ship 1s a sheltered-deck wveseel of modern design with & reked stem and modified
crulser stern, She 13 595.5 ft. 4n length overall, with s molded besm of T8 feet
dcdodgndnﬁcti?tt.Gu.l The ship fully loaded displaces spproximately
22,000 tons, ef which about 10,000 tons is cargo. Her sustained speed st design
dreft 1s 20} knots while developing 2C,000 shp under normal conditions, The ship
has 10 transverse, vater tight bulkheads vhich divide it into eleven compartments;
7 bolds, 2 pesk speces, a resctor compertasnt, and an enginesring machinery spece.
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£2 supernumerary,
. The min propulsion wnit for the ship 1s ¢ pressurised wster muolear reastor
genersting 80,000 Bi of best st full power, loosted in the area of the ship lightly
forward of the superstructure snd aft of the & forward hold spaces,

2 2:,15 & view of the mucleer resctor plant as seen throwgh & eutavay
through the shisld snd containmest veesel., The srenium oxide-costainming fusl
slements, alightly enriched in uranimm-235, are located in a reughly eylintriocsl
core inside s 61" thick reschor pressure vesssl, and coclant water 1s flowed through
mmmmwmmmmnmsmmuﬁn Stem
is formed on the secondary side in the hest exchangers and stesm drums, and sect on
to the propulsion turbines. Ths 1llustrstion showe the ooncrets diological shield
1ossted around the lower portion of the contairment vesssl and the lightar weight
1sad and polywthylens shiislding over the top portion., The contaisment vessel itself

° 18 Gecigned to remain intact wvith an internal pressare of 175 peig, thwe reetricting
sny radicactive products of an socident to the confines of the cootsinment vessel,
I would like to esphasise, however, that the Sevarmsh resctor, like the navy's ehip-
board reactors, was desigoed as 8 lov-erwiched, pressurized wster reactar becsuss of
the proven safety and relisdility of this kind of machine, Two things in psrticuler
arg isportant to remesber in this respects

{1) A reactor of the type installed on Savennsh has & negative tempersture

coafficient snd & doppler coefficient vhich mke it tend to be self-regulating. Ary
sodden rise in power is automatically “damped® by the resulting rise in tespsreture
of the coolant water, and of the fusl itself, tending to agein reduoe the pover, For
sxmople, some Savannsh fuel was safety-tested st the Nstiomal Reactor Testing Statiom
1n Arco, Idaho in an attempt to detarmine the damage from sudden very large power
iacr!n.n. It was found that when control rods were resoved so fast that resctor

’ powver was increasing by more than a factor of 100 every tenth of & second, the re-
actor shut itaelf down before the fusl Lesting oould melt the steel cladding of the
fuel pins and permit fuel or fiseico products to eecape,
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1ike an stomis besd, The worst thet oould happen would bBe loss of primery coelsst
water with fallure of suxiliary core oooling mrTangemsnuta 9o that the ocore weuld

overheat and mslt, releasing activity to the shielded ooutainment vessel, JFer this
circumstance, even wider the worst assumed conditions, the flant bas besn designed
40 prevent thysical injury to the crew of the ship or to the gessral publis,

Msmmmwcmmmmmweh
ooctalirment veesel, Lead thickness varied from sbout 530 to 6" des %o lecetion of
the two water ccolant loops inside the vessel., Ihe lesd wes applisd in pre-melded
slabe of maximm thickness 2° end ballt wp to the required thicknees.

Mgn-mmmmmmummm-m
in place, s‘-wmuxummummmm. L1ead slade
were 1aid sround the stads through holes in the leed, and leed ealking was then woed
%0 £111 in the Nholes sround the studs, The laad was thus supported by the com-
tainmnt vessel and beld in place by the stads and washer and mit rrangemsst,
Klyethylene was beld by stod extension places and wes nsiled in place as well, %he
function of the lsad was primarily to reduce the gmmm ray dose rete 4o balow design
levels, The polyethylens serves os & fast nevtron shisld, end 1te presence mibee
the 1sad pore effective 88 & fast meutron shisld also, The shield survey mede by
Osk Ridge Nstional Lsborstory personns) with the reactor st e constant 65 H{ power
showved the shisld to be sdequate in all respects in maintaining dose rate levels
below the design maximums, The shisld was, howwver, designed very close te mimimum
thickress, since dose retes obeerved were Within & fector of ooe-half to coe-fourth
of those calculated on decks °C*, *F*, and "A® in maqy loocstions. This represents
1ittle or no change in the thickness of lead specified,

The lsad for the pecondary shisld was furnished by Pedersted Metals Divisice
of Amsrican Smelting Co., Perty Amboy, N.J. and was molded to £it the covtainment
veseel at Now York Shipbuilding Corp., Camden, N.J. Lesd spplied to the primery
shisld was furnsoce bended to steel primary shisld tark wvalls and spplied by Knapp
Mlls of Wilxington, Deleware,

{8 It i3 ixpossidle for the low enriched Sgvannsh ocors to Dawe & resctiom . ... .
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Before lsaving this description of the Ssvarnah, T would 1ike to mectisn

© triefly oome of the wrique festares and prograns developed by our firet fotdle
Doclear Teactor - some of the significant echievemsnte of Ssvarmwh. Desides
émoastrating the fessitility and safety of mclear power in merchant ship sppli~
ostions, she hat done the following thingss
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Produced, through the AZC-Maritims Administrstion Joimt
Orowp progra sdministrstion, s mocleer ship enginsering
sppart erganisation, the Sevamnah Technical Staff, wvith
p0lesr hardware support facilities st %048 Mipyard 4a
Galveston, Texss, This staff is under the ¢irection of
the paclesr plant dexigner, The Bedoock & Yiloax Oo.=
Atomic Energy Division, and includes experienced senior
engineering personnsl of both Todd snd BOY,
Produced cadres of treined and experienced design ergineers,
ouclear plant maintensnce persoonsl, training steffs, snd ship-
board deck and engineering personnel,
Ckined scoeptance for, and established mach of the besis fer
sogeptance of, Boclesr powered vessels in msny forsign metioms
snd in both foreign and damestio ports.

a) Standards and criteria for port operstion,

b) Insursnce svailsbility and third periy

11ab114%y coverage,

Developed & *"double-containment with filtered leskage® concept
which provides an axtremely high degres of plant inmtegrity asd
protecticn for the general public, and ocombined this with
sophisticsted leakage testing techniques,
Lastly, Ssvannah has shown the way to nev and improved “second
geasTstion® ruclear power plants designed mpecificslly for abip-
board uee,
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bave mentioned some of the things Sevcrah oen do and hes doce, bet there
@ is cor very tapartant thing she bes not doos. That 18 to Gervostrate the scommdis
!udhﬁlﬁ’ilnobcm. Obviocusly, in this first-of -a-kind meritime reacter
with the esphasis on concervative design and proven techmology, ecceomy could mot
be (and was not) « design cbjective, The things Savannsh has scoosgllished are
quite encugh Justifiostion SO her existence, sod withowt her the eccnomiodlly
oompetitive nucleer maritime plecte oould not be as neer st hand as they sre toldsy,

Ssvennah's re-smergence into the limelight of pwblic sttention comes at a
ting when there 13 reswskensd interest in the poclesr powsred shipe for which she
1s a trall-blaser., This intervet is Ly 2o means coafined to the Unmited States,
The Ocvermsent of Germary, through and with the Euratom erganisstion, has selscted
s advanced smaritisme pressurised water resctor, the CiSG comoept developed by The
Baboock & Hloox Company, as the resctor for an ere-carrier vessel nov wnder com-
struction, The govermment of Jepan and that of Grest Britain have serious studiss

. snder way to choose the most mddable resctor type for thedr purposes, and s this
ocountry a very high degree of interest has been aroused by the recently developed
consolidated moclser plants with msch sbtrevisted volume, weight, and sxxiliary
system Goeign,

Before makking any further mection of the®new generstion® of reactors, bowewer,
1ot we exsmine & fundemantal question, “Of wbat real bemefit sre muclsar powered
ships wben cil fusled ones are hauling our cargo satisfactorily?® There i only
poe meoningful enswer to that question: Gcllar econcmy. It is true that with
muclear powered ships we cen steam for many years end sany thousards of xiles with-
out refueling, and that we eliminate the storsge required for fusl oll., (The
Savannah has logged over 30,000 neutical sdles while wsing wp only sbowt 105 of
her first core to date.) These facts, costined with high power opereting require-

‘ ments, make muolear power very attractive to the nevy, Rut we know that %o
compete in the laritime industry we must offer an economically attractiwe pro-
puledon plant while writing off the higher initial oost of & mclesr mystem, 4
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