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Abstract

The world’s nuclear powered ships have been reviewed mainly based on

development of the marine nuclear reactor and the present trends of nuclear

warships and merchant ships in the world.

In particular, emphasis was on the four nonmilitary nuclear ships,

Ice breaker Lenin,

carrier Otto Hahn, and Japanese Cargo ship Mutsu.

Russian

American Cargo-passenger ship Savannah, German Ore

They are the only civilian

nuclear ships which have entered service at the present time in the world.

The nuclear fleets in United States,

United Kingdom, Soviet, and France

were described in view of historical development and the present stock of the

nuclear ships.

The present projects and the future trends for the nuclear merchant ships in

the main shipbuilding countries have been also discussed.

The nuclear fission and reactor were briefly discussed in the beginning of this

article.
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i‘Nautilus Seawolf [Tulibee | Skate | Triton Skipjackl, 1PF®S"|Halibut weg%(i)rré%on Ethan | ayfayette
BFR | SW | SG | SC | sW | s6 | sw [sw |sw | sw |sw | sw
# 7k | 3180%] 3.2608] 2,1758] 2,3602 5, 9008 2.830%] 3.750% 3,6508|  5.600%] 6.900%| 7.2508
B | ¥ | 37478 4.1108] 2. 6008 2, 8618 7.750%] 3, 5008 43008 5,0008] 6,708 80008 8 250%
g (feer)| 319 | 338 | 261 | 268 | a7 | w2 | 219 | 350 | 82 | 410 | 425

shp shp shb shp/ shp shp| shp shp| R shp|
B9 |15 000 15,000 7] 2,500 | 6,600 34,000 115,000 "5, 000 | 6,600 ] 15, 000shp] o 06" 15, 000shp

#| %[ 20%=| 19%=| 13%5] 15%5] 2rxe| 1ex=] 20%=| 1x=] 2= 0%  wx=
7| % | 3%z 2x=) 15%=| »x=| s0x=| wxE| sxE| %= p5x=| Bx= sxe
#AH | 21/1/54, 21/7/58] 27/4/60 16/5/57 19/8/58 26/5/58) 9/7/60) 9/1/59  o/6/592a/11/60  8/5/62
% 4 =M KFHKL % EFrmEsg: & # (Prototype) (1)
B 2ERM (2)
Enterprise | Long Beach| Bainbridge E IER (3)
B ARE ey
E F @ AW CwW DG % /¢ & ik : Westinghouseii: (W)
AR (E) 85,350 | 15,947 8,430 GECk: ()
Combustion Engineeringiftt (C)
£ (feet) 1,102 721 564
4 (shp) 300, 000 80, 000 60, 000 a2 n2 Westinghousefitell 3] 4 Arcodl BiEd
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A4 A XF, ASDEE EEE Jehie, 24 &
Hel 9 BFyre ETRERS Jehix, =AY %
W.G,Cee #FgR4 A FE 7 Aotk
&% K #£ (S, Submarine)
#EZBFE (A, Aircraft Carrier)
& ¥ #& (C, Cruiser)
B & #£ (D, Destroyer)

Bk Skatelf: 195748 57 16H<] #K, 19584
3A 28B4 SRSk th. Skatelfe #AI Mz KA
£ #ETste db@BkE -2 #iig, NautilusBol SEBI
A 9H#<l 19584 8H 12H Je#el Z&Estglch.
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. ,
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47 1584 stmngt W KE Skipjakit= WHEL B K
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127 3084 Bt o] BAEL FEr41d BWRE
L2 s

Bk Tritonjg: 19584 85 19H] #K, 1959
#1158 10 Bel sthigich oR=E 94 Y29 Hso
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ERHEE A8 BRY B BBk o (27%E)
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Tritongk s, =2& radar shipe 24 FHIA] ¢,
hunter-killer2 4] E4Essh. 19604 5A 10HA)
Tritonik: Edward Beach & A 3 o) & R
—EAEAHES TR o] K#i-e ¥ 83H 108H
FESQ =, 1960F HEgH vtz EHd, XBH
EEa HENL FAHS 994 eEEAt 2EY
271& Tritonhk Mo 24 &= & MPyolg=t. Triton
Sl WMoz FHsly] Ei U-29%7] ke &3
A 2 gkl g FNERE AT dokeh

19604 K&l B AKE Tulibeehtrl B
2 #fol) Polaris w12l & #1304 BEE Ao =, George
Washingtongt, Ethan AllenB%, Layfayette 3t5-o] 31
o} o] E BEEBAEL &4 164 Polaris =|Atd & &
32 gt Polaris gEel vHAIE@AKE Wil
Rogersi%~} 19664 78 21H, ErS BIA#H & Humph-
reys R A a4 K=

EFHKERA Y14, EFHKHEE Long Beachj
(19574 121 20 &I)E fEr ez ERET BRY
9 KWMEF K EE B

I v, BT B SR E Enterpriseirl HBEE
=d, oA 1960 9A 24HA #EAK#H A, 19614
117 21H4 e fA

HEZE S 24 Bainbridgej® (19614 48 15H #
X))t HBEHEEE Truxtodf (19644 127 190 #XK)
ol Yok

Enterprises} Bainbridge$f= 19654 127 2H #H
THe % v Ehike] EREECERAY RASA
Bz BF HEL %EE] 5ok Long Beachit
= 19665 Fel RWEELERA WAHA

BEDY BHfEHE Admiral Nimitze} D. Eisen-
hower%% = Enterprisejts} 7& =270, 23 FEY
RFH@E I = ddEs), 3 EF@7+ Enterprisedfs]
FTm 4EsHEe 1S dch & LS 135H Fl
& & A BESSS 27 4 P BREXHRE ¢
H= FHrth

Y. kR BTHEE

195748 12F ) &Y NATO @REE- # £
ERByHBERE wehd, EHE BEFEE XHoE
e A e BA ¥4 e BHEE INE E 9
WES —M2A EKHL B HBEKELE Sstd %
2% SW ETRERS £Re=z 38 BAT + 44
ok o]RA H4 ‘E"d EEY A KMKE Dread-
noughtif = 19604 105 21 Hol L E K34 FEKs]
A, 1963F 48 17HS BE#F . 19695 1R 30H

4=y A A7y, A1z, 1975. 3

5 XM Bk

Dreadnought| Valiant | Resolution
A | A K 1 5 | 4
E F m SsW NR, NR,
gﬁ | KE(E) 3,500 3,500 7,500
Blwke | 400 | 450
£ (feet) 266 285 425
BRE(XE) 30 30 20
# X% H

21/10/1960| 3/12/1963  15/9/1966

HEoz Jﬁﬁ% |y o

2o RO Yo = Fit 9 BER BUY BB
KL Valiantgfdd], =9 FETE NR.= #E F4
¥ &kl Rolls-Roycefitdl] #3814 =9l =}. Valiant
%%JE; 19634 12K 3H #7XK, 19665 78 18Ho| ##idl
oh. 2k Valiantht= HFEHF E Q9= HIse
A9, 19674 47 Singaporex I HB7= ¥
Aoz B 2k HE BiEKE Warspite
%, Churchillgg 5 5%9] hunter-killerESo] #t#t3 of.

Polarisffo. 24 MBI EEKE Resolution i,
Renown %2, % Revenge 3§ S¢& —BMo = XKEY
Polaris g &3 E{lsieh £§Ee 1649 A; Polaris v
At 3 169 ATE MBStz Yo

ot BT BT HEE

HMES A RFHEAE AYL 195454 EaA9
Mendes B /7t EF#ES HAERETHES BHT
AY L& BERINA Fel fBFEE. e o] A o] H
EE=7] Ao] Mendes Bz} BHS =, b2 Paleuski
7t Bl ARA, BEFHEAKEAGL] AR BFRE
WEE G271 21 E5 k. 19574 Bl w4, S
A BRe SEEADE AY EUTHSETEY B3
I3 BTFEHEAD S BEAACN F 43R ¥k
3, de Gaulle #§ o] 19584 o] HiE < Aotk MBS
EFES fEserl XARSehFos 3y aEoxle
E:EE & EASNIIE REH L Zed 196057
o] AlYEL WE FERT BAEYch 1958%F EHER
E@Me] NATO BB # FHEBPBEFEN &KAA
HWMTEE EMKERIES BHRE ¥4 1,000+
o] @i U-2358 £Eo= ¥ BALT & dA 4
o o2 WA, pEEs WEXBEEFRE FHE
E®e] FEFH#KE Le Redoubtabledp g 19614 &



AA dxEA 3¢
F 6 W ZEKE
\‘ E % H & N &
£ (feet) 385 328 328
(K E(E) 5, 600 3, 500 3, 200
ElmxE 4,100 4,000
H 7 (shp) 15, 000 15, 000 15, 000
# (K E(RE) 20 25 25
pj 1?&*(5{—3); 22 30 30
® 7. RTAREM Savannah
S0 TAMW nEE A R B 110A
Hek & © 20, 000% HE: 60
£t 595 feet 7 1 22, 000 shp
BEE: 9300 & HEH: 21 &=

T. 19674 3A 290 #AKA R o] Le Redoubtable
= P Resolutioniil o] Ethan Allenil ¥ o}
#F o o (HEKkE KL 7,9008, #K 9,0008, L
15,000shp, #J7 KE 20%E, #K 25%E). ® o] ¥
EKES 4ES AT 1689 HEESE 1,900 dq
= Atd & B#stE 9=

2 % Le Redoubtablefko] ik o 24 Le Terrible
#9l Le Formidablejg So] v+gitl.

ok @S RETOER

#uiel mmAkESe R A BUT Ao A
vl BRI ERBEBKE 2482 Figstz J&d, o
Eo 16%9] HEESE 18074 =14 L& Bikstz o)
vho old A HEAKES FEHKEAE .

#grEte] &9 hunter-killer BB KEL 129 N
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ol ol. =t Leninsky Komsomolginle] ARpgo=z
ol Fol whalAl mME—3t Bkl =, 19635 3H &
Bz el BESSth oA 27], RE, {FEEED
ol 4 ®ES Valiantif B@KEsd masist,. =
L XM BERALBEKES BREd PBRWOE
Y ¢+ Y= I HEKE vk

AW Ee BEKEozA, 1589 HEBEKE
o] Y, ol&¢ HE hunter-killers} Z-o frEEEN
£ X3 gles, NATOESC k34 Sark (HEE
B 400mtd) Bl ol & 4 A =AY & B# 2 g+

2 sbel wpEA FERo A, HE HE #HkEel ¢
Lo, o] & HFZEEME 2,500°t 45 &= £B Polarissl FM
T A 2g A d (16%) & HEst2 Yo

aelmE gl = 37hA Bk 71 BLRAYQl B
X N, H, 2 %R H#Eo g+ Aelsh. dAAde
Z R BEAKEEL HEYCIE: BENS $5Y
EZRH et

2) #Rel FFH s

19504 4% ¥ Shippingport EFHEEH, KETH
At Savannah, 0 EEiS] JETHREKME Lenind] K
Fhol B3 HEHEERY ABE FTERMBEREANA
HMAERTHRBE BRANERS RIS St

7t. 2@3 BEFH KA Savannah

19554 48 25H %M EisenhowerA#i & APEER
o] ExREF A BTN BEE Adez TRY
oh. 2% 19564 77 30B< EFi Savannahe] £
fell MR Efe] XBBREE BB MR Y BER
2A # 4,2508 0] F k=9

Savannah FEFH#EES £¥He 3Gt BN
o, ETEEEY MABRSRsTA oW m&T A
Babcock and Wilcox@rity} (19564 108 15H), M
$%Ete] George G. Sharp @itt7} (19574 47 4H), #
o] Biko] New York Shipbuilding &t~} (19574 11
B 16H), %% wskvl. Savannahe] EE#H = 5, 5005

WORKSHOP AZEA
CRANE
ormwnsc;iﬂl_ _—
bt 23
_____ E DECONTAMINATION SUPPLIES
” \
1 N
LABORATORY L P o -
28 9. XRENT Hfst Savanash M2l Mith



62

ISCLATING YAWE

HEAT EXCHANGER

Axrgeraa) 274, A1z, 1975. 3

CONDENSING TANK

LET-DGWN C(OQLERS
REACTOR

7 s b ]
STEAM DRUM
HTEXCHR  copiaNT pes

ISOLATING VALVE
NON RETVAVE

2% 10. Savannah$fe| RFREB[ATE

AAAAA

2% 11. JRFH#L Savannah §#

NAIY PUNPS FILTER

STENM  VOLUME CONPENSATORS
CERRATR A

ENERGENCY PUNPS

FEEDWATER

23 12 BWEFHEKE Leningtel WF4

Fholgledl, = ETMBMGAT 3,470 %, AMBmMGAT
2,03083%-¢ =] 5ot '

Savannah$t = 1958% 55 22Hd] &I, 19594 7H
2189 #K 59 eh. Savannahgle o] E& 1508R4ERT
(18194) %] Savannah@: 2 HZsle #E Liver-
pool & M3t AWES BUZ HEET AR
Savannahft & A7) ¢4 4t

Savannah FTe] ARERE 19614 1189 298
o ®ETHt MEE U0, U-235¢ 4FEL 0.7(RR)

~4.4% (M) 2 e goH,
BETH: JLoz HBRA FEsch
BHF g Savannahf= States Marine Linesfitel] &
#iel &3 (196248 58 1H)= ] 19624 87 20H
figl=t. g4 Savannah® leEREES HiESHS
slo] 9} A olE-& FHRMF(1962. 10. 1). = o&
B ®ES i % 196346 28 5H4 FETME
I EEE BN TH(20, 649 EE ER). MASY HS
ZIEREL 2 19634 220 38 19644 5AAA —4H

19614 1283 21H

R



ARG QA4

3+

a8 13 #REge BFH ksl

£ 8 TR RFHEAEML Otto Hahn

A 2 huEE KA % :14.5m
B oK B 26,2008 77 ¢11,0008hp
2  £: 172m BT 1 38BMW

L] ‘P 23.4m # JJil6xRE

Efie] HETEIS T 2E Qe BffE
B, 1963% 783 23H A=o]
Isbrandtsen Linesfit9} Savannahjge] EHEwL W
oo F ETFUEBReEA R KEMEREE
9 & Savannahl= New Yorkg Hi% 3l Bremerhaven
9] Columbus Quayel F(gro =z 19644 7H 18H
IRy ATEHFHEETS SETH . Savannahd nE BB
HMIWE "HR 2 ERmERS Hstd, 19654 44 27H
American Fxport-Isbrandtsenjit= =9 HBEREA
FAST (Eirst Atomic Ship Transport jit) S 237 pH%
SEH-T BEA ot CEr AY). £EME S 83,557,
4707 #EEQ =0, 2 $473,000¢ FASTRAF ¥
sha, $1,793,470¢ EAFEZ ¥ Mzzglcl. Savannah
= 19655 8H 20H FEREMS BAMAT K KEFEMN
q HhRERS RYmes BT

19674 1A ERHEL EEET UF Ho] B 5
FHEASEL 9l Savannah® el BHAZIAH L
BEI ok AHES] SavannahBHREA HAA HE
N FEIH7 Ay, 5L 572 BHE B B
#e REHA.

1) Savannah: #HEH 9 18IS Fkstedl
A EBEY 4+ Art

2) -3 RMBARTIMEZA MEHT Y

ST 18

American Export-

HHs

NeE

63

Ko
Leningrad Neva ;T0 =g Qrc}

BXA Lenin3f (16, 000t)7}
o= FRY 4 gk

3) Savannah¥ ## E#iste =4 FTNmERY &
myfEsE kel g BT 5 ot

4) SEEEST HMTo N 2HY BHEKS KFH
9 FRFAAYE de EHY 4 9

5) RFEUsel BT M RismE o SessEe
Bpol H RET HRE Ruts Fo)

e 196746 5 A#EY HES W2 3508
g ALTdE Hetd REY AL BHRAG

2% Savannahi= f£5% BEMESY B%ET 2
% 19704 THA EFBezE 2 HeETHR3E
7F5 A 9= Taxasyll Galvestonifhol] Hinslgdcl.

2 phell EBol= HEREE ooz 4 9= A
i RTHE RBY BEFHAE NR-15:71 gk B
EEAE NR-12 19674 65« &I, 19694 17 #
K, A4 8F < A FEKE 4008). #i84 = General
Dynamiciit, T General Electricitz} ®{Eg)] v,
BEE S 9,000%, 20h 2, 000K BENELHE,
1,200% 56 & Aol BT N WHHBES mEEds
549 A3 249 REBE} FM, AEH2K #HE
T 4 vk KES REMFBSY NE Bt KES
S, WEWESY 8 K BER, SBK, M8
ol wEEEER g BEasto

i} gBisk BT Bk Lenin

ER FEEREAY BETIBRERE NR-15%7T 9= A
I vhAARA R, Bl E SEEHFAY  FEF K
Leningkzt glvh. o] B Leninit= #RERYY HF
71 KEbfrez H&sT. oA 19564 8A 25H)
Leningradel] 4 ®T, 19574 12 5Bl #£4K, 19594
97 15 Bel ptaigcl. (k& 16,0008, XLk Fh
18%E, W} 44,000shp)

Lo gy



AAHEs A A7H, A1z, 1975 3

23 14. BEWe BFH &R ERY Otto Hahn 58

F£ 9. H&EQ RFHat Mutsuif

BT 5 o mEE K
B K & 10,4008
WHEE : 24008

#  J1:16.5%E

W J7:10,00Cshp

77 36MW

% kU0,
(3.24~4. 44%)

Leningt = JeA| w2 ol g & wte} vARel il B
EH7] SR A kAo B TERMpLE o
fEES B E F7HR TFIBe] gt

A= = HBAA BHE EEsICY & RAC £
3, BAZ BREERARd Jd4 HRE Ted K
Fhe 24, o F MEST Mrsd o & e
FIAE 4= Y=t

Leningtol = 3% 9OMW mEXRFFil-t #ilks
o] 9gow], 330EY EhHozd mkgrh o] & F K
FHE BEoz A, 39 AL REFKEE A
o @Eysel gl=h

kLSt = Leningit Jb@BES RBHES ¥
ek B o] #EfAel = FHMAEE A BHHEKEELS 4T
WREE] =1 o =

19634721 11, 00085 R EHIEE %, HEo2 MAH
L#e fehgi o Leningil X#is] mzbagelol A #Hh
£ o|sbFe ki &4 ¢ mEAca BRI
A= e Arktikaghts= BK9 mkinel Aok (B
A& 250008, KEFEN 25%E).

Leningk = st#ite 73, 00012 E MM, 1966% H#
MpR%e EladA goEs TR B ETRYS K
o & Pumpel BE MASta, ol & LG UA
A+t

. EEFA FEFH&AERH Otto Hahn

EE EFh#aERL Otto Hahne BWET 3t
[F#8 (Euratom) 9] #aiE £ =4, BN 9 WHREE 5
o SEFMHRA KA Brd ETHpREEsRgtl
BiES Aolcl. 19635 9H 0 &I, 19644 6H 13H)
HEAK, 19684 12H ERH

FEF@E mEKES —#&q CNSG (Consolidated
Nuclear Steam Generator)# 24, Babcock and
Wilcoxiitell sl 4 BiE=lgla, ks BERLYHE
(U0,) o34 29| Figgfigs 3.6%0lch. BMEER
= oA HEY BRESS S RISt Al —T
TR —BT BREREE | F25 U+

Otto Hahne] g%+ 5 5008DM=, FEFMRMEST
3,300% DM, m#amifR-T 2,200% DMolgict. HEFi
£ 19684 88 26H Aoz KR FEH S, 1968
4 108 11H4 B#9 10 REME T4 25 K
BHHE MFle 1970EM71x] M. ERAEE
#lH %, Otto Hahng a2 HEi#slc EBE Po
H2e B¥Y Bmoz HHSE = Otto Hahng X
T, EEER, JkESAA] EEMRE XY AR
9] Hamburgiko] SFaEHD.

. B&3y FEFHKHHE Mutsu

H# Mitsubishifte] WHZEME-& 19585 Geneva ol 4
By FFHIEAF AR 180MW  InE KA T
¥+ BN ¥ BEFORESHHES BEIC
1) 2%9| T HikEM (26,3008, 40, 0C0shp), 2) FEF
) A KA (48, 2008, 22,000shp). = LiFlE B4
Moz  Mkane WrEke ERETFHEKE Nautilus
Pt JEES SN DK el R3] gteh o] #
KEghrS FAERS Kt H HEE d¢ 4 Y
BEE S WEES Ehidl A dtkEE BXEEY



A QAFAL—A L E

{
/] Py L A4
Y

i

Aft_e. it I

a8l 15.
% 10.  MFSA Mutsu i REMR
—| B 16 |
1%4ikL 1) BERE (D
WHBwE () FRKE 1)
SH/E (2 PRE @)
BIRA (5
— w22 |
MWE () EEE (D
158K D BEXE Q)
PBWMWL (O ERE )
T sumME @ MR @
ik (“l"—| FERYEHE (145 |
+E 25 | RERELE ()
HA 32 it B @ % B @©!
5 57 - P -
| ®am o |
EREEEL (D
KEFEE (1)
SEEEE (1)
— ®5%_a2 |
wHE 1) FEE D
HBA (2  AEXE Q)
BETE) ()
ARFER) @

—wBH @ |

it o)) E#%R (D
:Q BURS KEre AREE FrUch

o] WAkEERRS &
mAS #HBT

e zA HEEEE HSET F A
HozAe WES Katke] Bk,
Kl Eotok &vh

oF BAE 19634 8A BT HMAR®RES R

Y

*
EnE

"L
SHhE
——cun
RITPRis R

TAE A

BEERFHR DL MutsuiRe| piMEER

gl HFI78E Mutsu 3% Bgo) B BIEE Hfegleh
AA2 8 1EFHiR Mutsuk= 19686 1184 &I,
196948 6F < #AEAF. 197248 8 6H EFmils
HE £, 19724 108 Mutsu FTHE BERA %3
vh 19735 3A¢] BLREH S T BE) Qo) 19744
7AA BEHQT. 1974 97 REEF BHEEHE
B A REHE FER L BE Bl el

Mutsult FHB S-S M7 wel EFHigel Mg
BAEES A%, o FE2e vz B, &
Biskel #F, B, Simulator Figk, I ABEK
Fhamel FASeI9lsh, Mutsujzel AR EE-
# 103} 7.

EFHM Mutsuls 19744 98 1Bl JLATE Lol
A RESF BERREESCT BAsigEd,  Hik
FERe EFREBES mEBEMEA S0 ggo] AL
o &4 AR AFL AEARREEY KR %
T BEY Bfiloz FEHA Mutsuje A Bo] &
A EHEpo 9l

ek EEES EFreAREt

19564¢ BT HiJJ 20, 000shp, 40, 000E Hi@fy-g
AT HHEEHES A old) 37k FTMe it
71 fgsYed, A FEFHfst A @@,
ve A e RS FERMC wE Aol A
France Atome (9fE&ite} 1fERIT O HR)N4 51.2
MW mEAZEFHS BRANFETRE REYL
Indatom ol 4] 60MW R & A TR (R AL B Rk
B, CO, %Al e| B|EERT ®BEA-L ol vix)
w BmEtgel WRAY o2 RESY BWEFHERE
(Euratom) o] #igh¥ 2712 RESA . BREBN =
FFHEKES S EEY HEeHe Fo BREAR
FhipgiE AYe TR Rgd gleth

ul. XE BEFHEBTE

195940 FER-& 65, 0008, 20,000shp Hi#Re] Hg
FFmegee] $FALE AEY. old 7EER A



LAHE3 A A7d L, A1z, 1975 3

RS (R LI ML T -
el R R
Leninzp
R » [ wmnen CRREIE SRR ?li. ---------------------
2o ® Ssvaweangp T
¢ 5n Y S enmeo reamizp
i Q .’&“‘m ] My 5‘}!‘.
ﬁi & RCN PWR ~120
ol n o o s g e
}ﬁ VULCAIN £P f
" e o EFOR kP
b
I FOR %P 1‘._______--‘____‘
[/' ~) R=APINE,
At R LNSG-I.X
S A KA 2 mj‘“' “i“’“ SWERDEN &P
€30A I~’V‘ﬂ
ﬁ%’? # ﬂ xf A Y L 1 \ A i I A ‘ A kW 3 A ‘ By s 1 1 L
5% o EXARY WIAP - ARSES X}
a7 16 MARME MR
CONTRDL. Rop berves EAR : WIS RERR 128—137%
P CIaEE { - Port 149%
O d (H¥ 2 ey 100%)
L BB Kol EEHOT BB il AR
SEamaom KN VL ATER n: FFME BERS WYl wE
STEAM GENE vlo N 19624 B¢, BOMETH LA (Euratom) o] %1%
‘ L] FRMARYMAEUP ¢ 2 9% Belgiume] Vulcain g4 Mol st
LU []1111] ) ——— o HEWENA L wEE Bgch oha dobd, ER
FETFHME A #3529 P D PN A S (ntegral
T (ORE

3% 17. CNSG N-Fi

#C HEaldE BHEL T EBR=, RiEd 2
HEES MEARFEFRUANE b3} 2e 4 &
£ RBIA
1) ¥R A B E F4 (Mitchell-Fairfieldjt)
2) HREI M EE Tl (Hawker Siddeleyit)
3) EAEE EAAHETM(Vickers i)
4) HBFEAHETMRG.EC #)
zeY BEFE o] BIESS SHT KR 10605
BERETAAE BFOMe od BMelv AR &
FART WS T HET 4 gt £Re W,
oiw BIHEE THAA 71z REA). BEOIF
R kst
BER : BEARFETRBWR)  134%
B HIS R 3 B - (OLR) 137%
MEKRE TR (PWR)  146%

Boiling Reactor)2} Vulcain A &9 i 7 i Mg A 30 i
(Integral P.W.R.)ol| X F371 2 peEdlcl. NENR
E BT 27 9 Rl B, SEY BTHE
HoEE HEES RES, ERERE BAAZL 4+
Y3, B FEFHC] ks BAC) AA 9= HEm=z
KR B8] o sl MLE 7t

1960471, HEB-S FETHrmine BgFHE =EH
BEoz FEEYOU, Ak BEHREE AT
HzA, ©®E BHBRERKE BE® HAE, Norway,
Sweden, @ Belgium 3o} Hdoix {riEq A =g
ot oA AR EEel FEFHEM Ayl gloid BH
o] ¥olx YeAe EEMoZ Bhel BB o
& EEel glese Azdtet.

b HABRKES BF AR

FRF= 196758, oA AR AYFoly EFHME
frEEA -2 hErstZ, K& K% 3208#BL 4o
HFARFIBES 95t EFI&EM Enrico Fermi &



AAY AxYH4—H &Yy

B 2 &g el. Enrico Fermi#te ETFE= 79
MW mEXERZA FRFS Fiatgiol BEE T3k
ot BEAA A4 @il  gleh (BRKE 18, 000E,
£ 575feet Hi7 22,000shp, & 21%E).

Netherlands o 4 = BRAKX EFRE #iFsld &
-9} NERO FEFirbaseir#l& Afch ol NERO Ay
L SERMEKES ot e BRE mPsh Q)
BERS BESIL, (2) RATAER, BEZ EHIWK
BRAFE —8L, (2) EFl A8/A K ejector
F REINS BLMES loopitES 1.5 .

Belgiumoll 4 = REEFIME KRS FiFEs e Vulcain
EF A YL 493, Norwaysl Swedens d:fFlo =
FEFm A8g #tEba gl

= gkl 4= 20,000 B4 FEFHE EE(Zan
‘Thanh) %8 B#EH L ot

L ]

A AAA el BT i) FEel == FHTH
o B A@ayl EEe RFHES ¥ R B
Wy BiEEES BRe o Ed 290k

BEmel mol BEMR Hx %r FETHhERS H#E
o doiAE, HREBE A £C RESL o 59 K
FhmEarHozAY wBE B BhHAoY,
KR ER7T BERE = BETFIEBREED dodd=,
EHE Bt e, FlEel et ¥XHE #H#ES HAH
= REs daelch. o RER Az XEY BT
frnit el FiRRBE E5A-

Bfe R4 EEHMN e RHARTHIRLEZA
HBEHALe %@ &M Savannah (1970438%) 3
FieFAEE NR-15%, &S OKE Leningk, AHY
#ErER A Otto Hahnig, HAS H#iE Mutsujk, =
whr3kel &t B (Zan Thanh)ft ol Aelvh. =2 LU
el BEAAE FETFhmR BEAY S A #iEF
< e

EREmY Brihs#ie mingde 98, FEFIER
o] B kgD A REWNQ s 7HA
2 Qe 3 BRES ASdE RBEHCH. HE
25 FEThHES £ g BREe] #f:
HWpr ke R#E=tL 7R HES A+

R FEMARTRY BEAE ST 49 B2y, I8
WHmEKREE FHY BT HHEEM Savannahif e F+
REA RESS devl, o EHRHA Bate A H
G A Aoz BB KM Leningtol F1HE, B
&9 it Mutsugge] BT, ¥ FAFIY &R0

67

Enrico Fermigke] FET, %B Westinghouse 57} B
B3 EFm@m W.H. PWR-75, 1 Hollands] NEROE T
HE =5 Ut

= BB gAER Otto Hahnjio| JEFik FDR=
REAE AEVMEKXMEN = %£®2) Babcock and
Wilcoxfite] 4| BEZsst CNSG T4, Belgiume Vucl-
cain FEEe]l uada. &L ERor vehidg
23 168+

B gA% de MAETRZE: HEtidd Jd&
Bk 4 Lenin, Otto Hahn, Mutsu® @4sld, %p$
AFE2 J & Westinghouse it} W.H. PWR-75 1%,
Babcock and Wilcox jit9} CNSG-T 2 CNSG-100/g,
Otto Hahn JFFol 4 2% EFDRygol g} €4 9=k
MARTEE A= BREEY HRAES @msld BER
Lol gt

B BFE=l e 2,39 MARY MEERS R
REE g A A5 BEz Jeldd, =44
ERP BNz §5Y 4 gl Aor ¢34 ¢
o BTNl eEge 2] A4 s AW EFme
BREERS HE BEd K4 2o HEFRES
Welekstn, B & KEA R TR K2
EE BrETs glelol stH, AM AWMEE B AT
£ A EE ok ek Y WARE BEBRAL
dorvw, 2o MfEE, BPHELS 934 7t
Ao B Y HMEHR KA HEBEE 2 RARRY
B olo thal A WEMEENY BH= w4d H
fdg Yt

BE V0ESS FRT RS v FES, =
oA BEE IV BEY W A% BENMES
<+ AZY, 2RMeZ FETHMEAST %ET Aol
p: FiEAS

B Pk A, EF el g Moo A
3 AxA o QA % 'iFelth dhrlok ¥R LHEE
otz E GiERel el ExlEs EE MG
BEI}Z AR ¥ BHEd, st EFUBRS
Hots 2 BHENE 492 2Ed. a8y A

< 97 ol FEdAE BEFOmeE =HAERA
2 2ob. olo #ffisld SelvEldlE A FRE EFH
Mol B3 RABIS Fol MREES)E ARSI = wlolTh

i)

K-
=

L
=

q job =

E.
°
2

S

f

B ¥ X M

1) Nuclear Ship Propulsion by R.F. Pocock, Ian
Allan, 1970
2) Nuclear Propulsion for Merchant Ships by A. W.



68 dxE 32 A7d, A1z, 1975. 3

Kramer, U.S. Government Printing Office, 1962 Challenge by D.R. Inglis, Addison-wesley Pub,
3) Nuclear Ship Propulsion by H.F. Crouch Cornell Co. 1971

Maritime Press, 1960 7) Story of Nuclear Energy Vol.3, Understanding
4) BAMEBREGE £ 78 123, 1972 Atomic Series, U.S. Atomic Energy Commission

5 MMEFIRERN BXETHHRERRER, 1973 8) Nuclear Power and the Environment, American
6) Nuclear Energy-Its Physics and Its Social Nuclear Society, 1874



