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MONDAY

0900
0905

0930
0930
1000
1030

1100

1120

1140
1200
1400

1400
1430
1500

1530

1600
1630

1930

FINAL CONFERENCE PROGRAM

JOINT ASME/ANS INTERNATIONAL CONFERENCE ON
ADVANCED NUCLEAR ENERGY SYSTEMS, MARCH 14-17, PITTSBURGH
(FE: xHIZEIPD )

"welcome"; L. Bernath, SDF&E, USA
INTRODUCTION: "U.S. Advanced Reactor Program"; Thomas A. Nemzek, ERDA,
USA '
Session I: LMFBR Construction and Operating Experience
Chairman: T.A. Nemzek, ERDA, USA
Co-Chairman: E.A. Guthmann, A, FRG
"LMFBR Construction and Operating Experience'"; J.M,MEGY, CEA, France
"BN-350 Operating Experience"; USSR
"JOYO Construction and Preoperatinal Test Experience";
T. Hara and H. Kosugi, PNC, and S. Abe, Toshiba, Japan
"Operating Experience With Experimental Breeder Reactor II";
R.N. Smith, W.H. Perry and G.C. WOLZ, ANL-West, USA

"FFIF Construction Experience'"; A. Squire, Westinghouse, USA R.C.Mairson

"KNK Power Plant-Achievenents and future Programs"; W. Marth, Gfk, FRG
"SNR Construction Experience”; E.A. Guthmann, IA, FRG

Sssion II: Advanced Developments in Thermal Reactors
Chairman: P, Margen, ASEA-ATOM, Sweden
Co-Chairman M, Levenson, EPRI, USA
"Advanced Developments in BWRS": J.R. Calhoun & D.R. Patterson, TVA, USA

"High Temperature Gas Reactors"; V.S. Boyver, et al., PECO, USA
"AGR Experience and Its Relevance to Future Gas-Cooled Reactors";

R.D. Vaughan, NNC, UK

"Candu Systems™; W.G. Morison, Ontario Hydro, Canada

"Coated Particle Fuel Element for PWRS"; W. Katscher, KfA, FRG

"A Comparison of Advanced Reactor Potentials'; W.M. Pardue, R.S. Denmning,
W.J. Madia, M. Pobereskin, J.D. Waddell & T.L. Willke, BMI, USA

Session IIT: Environmental Aspects of Advanced Reactor Systems

USA Panel Discussion: Moderator, J.H. Wright, Westinghouse, U.S.A.

Panelists: §,I. Auerbach, HNL
B.A, Brunka, PMC

— 3 —
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TUESDAY

0900

0900

0930

1015

1045

0900

0900

0930
1000
1030
1100

1130

1400

T.B. Cochran, NRDC
R.L. Hirsch, ERDA

M. Wiener, ERDA
W.D. Rowe, EPA

Session IV:LMFBR Coolant System Components

Chairman: W. Marth, GfK, FRG

Co—Chairman: R.Balent, AL, USA
"SNR Coolant System Components"; H. Mausbeck, IA, FRG, A.H. de Haas van
Dorsser, NERATOOM,Netherlénds and E.A. Guthmann, TA, FRG

"LMFBR Coolant System Components'; Y. Nakai, K. Mochizuki & T. Aoki,
PNC, and H. Yamaki, Hitachi, Japan
"U.S. LMFBR Coolant System Conponents"; R.E. Skavdahl, GE, J.J. Buggy,

Westinghouse, and R.0. Barratt, Foster Wheeler, USA
"Structural Analysis in Elevated Temperature Design"; D.S. Griffin,

W-ARD, USA

Session V: Advanced Reactor Systems

Chairman: K. Witrtz, GfK, FRG

Co-Chairman: P.R. Kasten, HNL, USA
"Recent French Sutdies of the Gas Turbine-High Temperature Cas Reactor";
J, Bisbois, A.L. Patarin, J. Rastoin & T. Tilliette, CEA, & A, Chapelot,
T-A, France
"The development of the HTGR-GT Cycle in Germany"; H.Kramer and H.V.
Schlenker, KfA, and E. Arndt, HRB, FRG _
"Gas Turbine HTGR"; N.J. Gerstein, ERDA, and J.M. Krase and J.M. Nedill,
GA, USA '
"The GCFR Program in the Federal Republic of Germany; C.A. Goetzmann
and H. Stehle, KWU, M. Dalle Donne, GfK, & S.D. Krawczynski, KfA, FRG
"GCFR Program in the United States"; R.H. Simon, GA, USA

"Recent Developments on Molten-Salt Breeder Reactors"; L.E. McNeese,

HNL, USA

Session VIi: Safety of Breeder Reactors
' Chairman: E.V. Gilby, URAEA, UK

Co—Chairman:J. Graham, Westinghouse, USA
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1400 "Super-Phenix Safety analysis™; A, Meyer-Heine, F. Penet, CEA,.& A,
Chalot, Cirna, France

1430 "Safety Design Criteria for LMFBRS"; R.W. Keaten, AI, and P. Bradbury,
W-ARD, USA

1515 "Experimental Safety Research for LMFBRS"; J. Bailly, J. Petit, and P.
Tanguy CEA, France; G. Kessler, GfK, FRG, and H. Teague, UKAEA, UK

1545 "Fast Breeder Reactor Safety'; R. Avery, ANL, USA

1615 "Gas-Cooled Breeder Safety"; J.A. Larrimore, GA, USA

1400 Session VII:Non-Electric Nuclear Energy
Chairman: Y. Togo, Univ. of Tokyo, Japan
Co~Chairman: C.L. Rickard, GA, USA

1400 "High Temperature Industrial Process Heat from Nuclear Fission"; R.B.
Duffield, LASL, USA ' |

1430 "Hydrogen Production by HTGR“; P. Courvoisier & J. Rastoin, CEA, France

1515 "Low Temﬁerature Industrial Process Heat'"; I. Spiewak and T.D. Anderson,
HNL, USA

1545 "The Use of Heat from Nuclear Stations for Residential Heating'";

P. Margen, ASEA-ATOM, Sweden
1615 "Nuclear Ships: Engineering a Future Transport System"; E. Schroder,

W. Jager and H. Schafstall, GfS8S, FRG

1930 Session VIII: Siting, Licensing and Safeguards for Breeder Reactors

International Panel Discussion: Moderator, A, Giambusso,

ERDA, USA
Panelists: R.P. Denise, NRC, USA
E.V. Gilby, URAEA, UK
H.G. Hiibel, IA, FRG
P. Tanguy, CEA, France
Y. Togo, Univ, of Tokyo, Japan
P.S. Van Nort, PMC, USA
WEDNESDAY
0900 Session IX:LMFBR Reactor System Components
Chairman: H.G. Hubel, I.A. FRG
Co—-Chairman: J.Mangus, W-ARD, USA
% 0500 "The Reactor System Components of SNR-300"; A. Brandstetter & J. Hochel,
1A, FRG
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0930

1015
1045

1115

0900

0900
0930
1015
1045

1115

1400

1400
1430
1515
1545

1615
1400
1400
1430

1515

1545

"Reactor System Components of Japan's Fast Breeder Reactors": Y. Nakai
and Y. Hirasawa, PNC; K. Kishida, Mitsubishi, and H. Nakano, Fuji, Japan
"Replaceable LMFBR Core Components'; E.A. Evans, HEDL, USA

"Current USA LMFBR Reactor Assembly System Technology'; P.R. Pluta, G.E.;
W.J. Rowan, W-ARD, and T.A. Mangelsdorf, HEDL, USA

"CRBRP Fuel Handling'; K.W. Foster, AI, USA

Session X: Fusion Reactor Programs
Chairman: M.B. Gottlieb, Univ. of Princeton, USA
Co—Chairman: R.%W. Werner, LLL, USA
"Fusion Reactor Programs"; K.H., Schmitter, Max Planck Institute, FRG
"Fusion Reactor Development Progran in Japan'; S. Mori, JAERI, Japan.
"Fusion Power Research and Development™; R.L. Hirsch, ERDA, USA
"Engineering Aspects of Magnetic Confinement Fusion Power Plamts™; C.C.
Baker, GA, USA
"Engineering Aspects of Laser Fusion Reactors"; L.A. Booth and T.G. Frank,

LASL, USA

Session XF: Commercial LMFBR Designs
Chairman: C.P. Zaleski, EDF, France
Co-Chairman: J.A, Kyger, ANL, USA

"BNf6OO Construction Experience';

"Super Phenix"; J.Megy, et al., GSP, France J. Leduc

"Status of Preliminary Design of SNR-2"; E.A. Guthmann, IA, FRG

"Introduction of Study of Commercial Fast Breeder Reactor"; N. Tanaka and
T.Kojima, Tokyo Electric Power Co., Japan A. Kitano

"U.S. Commercial LMFBR Designs"; L.E. Minnick, and J. Duffy, FPRI, USA

Session XII:Gas-Cooled Reactor Components
Chairman: R.D. Vaughan, NNC, UK
Co~Chairman; R.F. Walker, P3C-Colorade, USA
"HTGR Fuel and Fuel Cycle Technology"; A.L. Lotts and J.H. Goobs, HNL,USA
"Prestressed Concrete Reactor Vessel'; A.J. Neylan, GA, USA
"Design of Gas—Cooled Reactor Circulators'; E.A. Brass and E.J. Oakes,
GA, USA
"The Steam Generator for the Large Commercial HTGR": P.S. Hunt and
W.G. Schuetzenduebel; GA, USA and M. Weber, Sulzer, Switzerland 7
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3. LMFBR&ZY, EirfE (Session])

Chairman T.A. Nemzek (ERDA, USA)

Co-Chairman E.A. Guthmann (TA, FRG)

¥BE ey T B Advanced Reactor Program#: Introduction & LC@/MAENA DL,
Phenix
BEEREF [H5 ]
EBR-T1
FFTF
KNK
: SNR
PED, BEREBRCOWTRESS ), BEGEN 3Nk, PFR, BN—-350K2WnTH
LEETRREINDTFETH o, ERCRRBEINE D oko
2 OEBERBRUTOLED TH Do
(1) U.S. Advanced Reactor Program
T.A. Nemzek, ERDA
LEoBEBEE&Z O Introduction & LT¥BErsiT s Advanced Reactor Program
OWEE R L o
ERAEOCTEARAIUTOLEDY TH 5,
Completion of Technical Basis for Administrators

Decision( LMF BR )

Physics 19844
Material ” .
C hemistry 1985
Fuel 1986

C omponents ‘ ”
Safety ' ”
Fuel Recyele ”

FBROBR
FFTF REELHEG6 5%
19 79EER T=o
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CRBR 1983 #£ERFE
FBRoE#RL A »F F 2% demonstrate 3 3
L THD 5,
PLBR ‘19.78E EPRI ~ERDA 3 large plant @ design
%7 TEo

WETRRE TV, B OB EEEN, K
support 'C*%%Jow

198044 Util. order $52,

1988FR LD BMAEE.

Resolution of Resources and Environmental I ssue

U Resources 19804
Safeguards 1982
Waste 1985
Health Effect 1986
Safety 1986

Power
Generation _
Cost CRBR |
PLB'R// Commercial i A BrHA
FBR
LWR

Time

LMFBROEARBANEENBEEZ 3 A #— 0 PEB<%R DY, FBROERTHLE %
Rt ~52 2 impact MBI K E Wi, BRNBICHE public acceptance OHETH
bo

WFhiI LT3 FBRIZ, Energy independence ~D key TH 5,
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{2) LMFBR Construction and Operating Experince

J.N. Megy

Head of the Reactor Operations—Department CEA, France

PMMXQ@ﬂﬁiUEEE%KOMTNﬁ4ﬁ7ﬁu%®$%%&ﬁﬁﬁﬁ%iﬁwﬁ
B FEMEHELD oko
FEAR

Q

Q

Pool cencepi @ power plant #=EML 4o

High thermal inertial R L VHFERLEETHAT LM bh oke BT OEEYE
Bmmoct, FoORMAEECES, Availability factor 7 3 3 ICE L 4o
Pool Cencept T3 A7+ 2 BT 255 0OMEL Lo

BEORD ) —270W L SR (EREITR _

3 loops % 2 RZEMEE&EIC Considerable flexibility # 54 ko (2
loops i€ & %318k )

1975412 Ak Tmaximum specific burn—up 65000MWD .t CFE L . #H#H
FHICFRICHED 2o

Phenix X clean power plant T35z &% EI L ko

BREMmEnbh (BHENL5 % L0k, thermal wastes 3 D& \n,
KBEGER VY 7 onE L, “rryp) —2z0fl, SG~owater intake tube®
BHRECOWTHBEL D (4 tubedAOIKH» A5 Control diaphragmO FHIC & 5
errosion FEH )

HELE
1. Test S/AWE Carbide ¥ 1rdo
No.
2. 65000 MWD /T @dfIER L o
HEBHR L TWnb,
#10000 MWD,/ THIC1 SAZBHE LKEEL TWa,
3 MRBAB=s S a-—rid?
1 /6 core2 2HAEIrefuel LTwnih,
4 SUSogrowthit B oTwndde

Yes. I#E, HstdataZHEHHTwni,
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(8) JOYO Construction and Preoperational Test Experience

B B (BB, BRERFEH)
,J\pfazﬁ\ 5‘5 (// ” )
W% € ( % F )

BEBOEROER, PLU19T5F L7 0t oTWEBIEERRO19T6E2A2TtoX
BECOWTHBAL, Bf, ARAL TEAER, MBEAEFHIL Ao
WHERROABTLL (T, BRESF, SR/ AFRRFP LT M) v o FXBOETEHEE,
FICFLEER, BERERERR, FRABREOHNE, REEBRR, 7 1) v s HBREOEE
FEEH L o
ﬁ%sﬁﬁﬁébfﬁ,%bﬂﬁA%%%ﬁﬁéﬁﬁmﬁﬁ,m%%%iﬁﬁtﬁ$ﬁ,mﬁ
g, FLERSOME, 5, SECET 2MHNES 255 THAL o
HBRIGE '
1. Design basis accident {{fso
BERAREWR TS 5,
2. FEMTHBNEBOMEEWLSSEEALTWD B,
EREELCEWNWT
IR F &% 150 gal
ESeEL:1=34 180 gal
THho MAECHEC LR VWG, HBEEORIPRERIZLILIZIOTH b,

(4) Operating Experience with EBR-II
G.C. Wolz ANL, U.S.A.

1 BEPELZESESELTW A,

Capacity factor 1971 661%
1973 499 %
1974 587 %

4584420, 4~5%1 .&’Jb/yf.- 7 days refuel, ¥l FBR demonstration
H oK, Fuel, Sensor 7 x b X v PFEHMNE>TE TN 5B,
BT ©FE% MR
@& 73 Cu Seal ringiCE kLR, Access hole 23T THEREL %o
FRE Seal OFEAR, BEHCRAKANTZ 705 % b D removal 2T L &,

Seal ~Daccess FREHL P WTEET %,
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1 RER T 3ENa aerosol buildup-
44 o CHUH LT cleaning Lo
BATHIZRL TR » 72 EEE (Th L (& ok

CRD ~o —X160#rFFr2AEh
2 kEMP Quet 1027 5 v 2 hiE Lho TOWMARBEC L VBEL ko
ET tube sheet area|C pin hole %4 U#o

1974&EK ) — 2 8HEE 2 #o
HEgR%E '
1 FEAAT AARRENRAELE B, EARRED,
Experimental sensorBA LFPEFE~WS—HAZAN) —2 Lk, bhAORFED
3T, BB EOMBEREL R > o %o
2 BAKFRENTHBE~OBHBRELE 9D,
BLCE( IRV
Maintenance people 200~300 mrem.yr,
| 3.. BE&7 27O seal metal {2,
O BiSnHEMAETH .
(6) FFTF Construction Experience
R.C. Mairson, Westinghouse Hanford Co.
EWRIL Project 65%, BFS5 5%, RETIS5FLERT,
"19764& Suwmer 1ry system pressure test F%E,
19784 August Na fill F%.
- Major Component Test Program
BIEIERICETL T b,
BERBR T T Lad® IHX, Large Na#, Instrument tree,
Na Pump, Small Na
HRELTFOIYO Dump HX, Pri.Na Pump.
Ex—vessel Handling Equipment
EHHB ST, 1 LEEKBFTHY, TEBBCEFT bR THE K,
TR F Tl Shaft O bowing #fF {4 thermal baffle # Ah ko
BAEROT A A e BBOFMANE 2 a0 RThER bh b ok, scale
mockup #/Ef LELE ., £2 b, r— 71 EO0FEBEHIA L o
BB LENEH OE% 850MWe D PWR L lhlBi+ 5 &,
BREERER BAKFICHL 1.05 #%
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22V — & EAKIFICH L 2.7 4
Cable tray 11 £
Steel ' ' 2.6 f&
Conduit | 17 (&
Wire 21 f&

BBOKKLEZ7 5 2y 7 2EBEEL THEWD T system cleanliness ciz+4E
%Latmosphere control &ﬁo'cv:%o |
EErBE LTt iield weld 25/ KKL, L#%E@ﬁ%%%kﬁm@ﬂh1m501~_
28" THBBEEERL TV 2,
BEILE .
1. FFTF@Owire, conduit&nPWRIKK L TE2Wwoit, FBROKXHEWE 3 O-H Wi
HREEICI B OH -
1M ERGTERCILZL 0TS B4, trace heater ELMFBROSEKIZ S O 3%\,
(6) KNK Power Plant-Achievements and Future Programs
| W. Marth GFK, FRG .
1 0knlSic Karlsruhe 04t d 2 2w, licensing 0ERNBAFELELEHET
B ofco Licensing ®ERL LT6500EEAFIn ko
A EEE R
B 7 7 7 Na vaper 23ff 3% L, E&E L { % ofko
BRBEEREBROREEOAE e KRB L, WHKEOKTH ok NEMEO SR L Y B2
2RO THERMEZEAL Twb,
SGY -2 2—¢ i THERLA, 27 AMELE L Ao
1®&#>7, THXIZ 40,000 hrs. + 5 72 % L C&EE L o
KNK ][ ~ 0 3 &3HE |
licensing reguirement © emergency cooling systemiBim
FERD /GEFEM (MEHHYEEFCLS )
1976 ERERTEo
BEMS 095 1o

SRk ORBHE
stwsste JARTF Y v
Na #EE
FRHER BB (&5 -4 FERE)

Bk » (g~ &)
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Technical Na sampling
operation tests S GEEZR _
Asrosol deposition test
(T) SNR Construction Experience
| E.A, Guthmann IA FRG

3 W SNR—300WE1973F&ErbEMKalker TEH A, licensing problem
THPOFEL Y BLCEPREFFRFEET Y2 ) - ET2 /3% To
#4—v yERE licensing CHFEA (ED LN 1975 EXRAETTHR. REW
1100 A#disite THELW T Wi,
LH 1T EMBBERTETS or s, AW LEHP Ch 198 0EKTEBF,
1981428 full power @ FE LA o Tnk,
BEODELOEHRIL licensing procedure € P4 Original design
requirement®ZHE, plant Oomadification, chbo reqﬁirement O ILEE
ML IBIOTH B,

EFRMER

1. HCDA (Hypothetical Core Distruptive Accident)

2. Core Catcher

3. Decay heat Curve IC 20% safety factor HE

4, Emergency cooling system © Modification

Component Y {E

FHEComponent T+ N THREBCTHMEHL (FKMHELEL )

Ordering and Contract engineereing X INB@® mother company Kk oT#% &

nbe

FRR, RERTRET X MET

SGitstraight—tube & helical ecoil type @ﬁﬁjfé LAt straight tube @ Hid

Bfeh (24 ), helical coil ( 1) EMEP,

Caost _

BH OB L licensing authorities Ojimrequirement T1972EICE DA THS

LEICHS300m FAL, BELa2XE$1000nkk2btHhbhd,

H %

1. Decay heat removal ® design base (IAHIBER», BREEHL?
BEEGEFE O pump speed £ 5 %I L BHITER, FEETO immersed
cooler £ B 2BRUFEBENOARBERTS2,
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2. Inner Centainment ORI FE L ?
0.25 bar T@ %o

3. Molten fuel diviece{@goWT?¥
FRESONE., TEICERE, SHEE (Nak ) 213 3,
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4. LMFB RiGHN R #8% ( Sessman )

Chairman W. Marth (GfK, FRG)
Co—Chairman R. Balent (AL, U.S.A)

BFna4o0H iﬁ%ﬁéﬂﬁo
() SNROWH F/5

@ HECHITI2HHNIPBORRE KOV
B KRELXFTAFANRBBOREL DN
@ BRBHBREIC 2 B EEET
FrovvaryEBELTSEEBES O paper HUMTAEREASTHhARER TR /7 6 CE
mf@ﬂﬁéﬂrméo

(1) SNR Coolant System Components

A.H. de Haas van Dorsser {(NERATOOM)
H. Mausbeck. (INTERATOM)

(Presented by E.A. Guihmann, IA)
1) BB AT A

25 TMWOREX b o3 v~ bbb, Br—7dF v v « 7 & 856 MW
DFRHATRAEEI T T2 2T B,

2HBBRA -2 Vv I/F T CREAREBREAr— TR ORERE LI OBRS

bR oTWA,

REREBU2 L — 7 ARATH, 10— 75~ s w34 vETH 5,

I RBHARREE—TELHEREID, BEFFOX 27 3 2B0BREHER2RII DL
SR oTnD,

THHZETHRABRZ2TZ2 58, ChidBTIFERCHEAIRTW26 Y ORAS
HFxEd 2T, |
2) X » 7

&m&%@*/7&%6000%ﬁ®ﬁﬁ@%&ﬁﬁoﬁ,%#H@%ﬁ960~50mm
FEY Y ABESTO~850KTH 3,

FL Yo A TRELAQ - Hill: SEOKTORRERR LA L C B4 —r7n &
BEL, Q—HfE: R 7HERNIL T,

MBRAKREEERNHFL L C50rpm, 2500°/h, 580237 THFHOERAERTA
B, ~4 Ful) 7 « RTV2O0F 297 FF bV v 2FOAF 2y ar vy
THERTHE Lk, 80rmTEAALrEMEALANL20rpm TERELZ N & X
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BTEh, TOABE 0 roMmORBRWHE 22y, T ) ¥ 7 CHAOER % L,

ABRIPCE T, K> 7 r— v 7 EROLEFMOBERS ~HRLS Lo BER
OEEF 7 LB —v v 7 tRA—-FEALTSOEOBEEND ok, ERE LR Y =
EFPY Y ARBEORIFZROBRILAELDTD B,

BERRETC2HHMOBLE LARK Y 72 ERLAE, fHEH Lk, Altr S —H =
ERBAL, =2 F 73 758Esb, PV vrzTaaRNRBHLAD TR 7%
BilklLik, FYy 7HBEOI—2 b2y » 52 FHB CAEL L %,

Ky 7 eBEBRE LALIAY ¥ 7 bRy —2 F7 2 7 52BBT 288BCbA>Tx X
Ry b, _

SNR300O75 v b # v 7 THAXRERTOBMBR LA BEEREOHILE®*BE T L,
THW, YxT7 b Ay T A LEOF ey TEKRECL, 35mELi, ¥4, 304 LD
Bt LAt TEBTI2HEIL R L 1BMAEHEOS 0 4 UTOEER CEET 3
T EE L, | |

3) &S ( [HX )

L 75MW> b 24 7 1THX
e v27 v 7H B TNO® Hengelolt®» 25 0 MWHERKZR TER L 4, SNR
30077 v IHXEEFPNICFRL®EREF T 5,
EFARIGCRTAHN666 K - NB18m  BE 1lm  BENHEREEH T - SRES
105mm  E—EWMBEELANESE ( IBW),
CEREFERG Oma, v#— MHER 1130 a0
PLE(Z2RF M) 2THRE ) BUOERERINCEL LA, (LEKRESHROLD ),
FLELIRFI M) 72 L0 3BORBERRL 2>+ )y 2/0IKS 5T A,
RABEHREBERNTEE LA2K I V) v 28F Vv I ABERRB 274 o4,
FEAOKEZRILIRRELARE, BEEORETE Ol oARBRENERIh £,
EROHER, SNR75 v b Ky 7 TREBEFTOZHAEE* L %o

20 85MW>35 > THX
Z7ar 27 ERERRRROBYITCDE, PLE (2RI P Vv 2 THRE ) &1

&*+UbA&®EKﬁRE#&&5ﬁﬁﬁ&%5HtoT%%ﬁibeﬁﬁﬁﬁﬂé

NREHL eo BREAEL Lt b LimicH Lk, BHEY F—F 28L, 2D,

FEE2E» LAk, ZEY) vy 7BEZEO7 53y v HEBO Sy by T Vv CEE L &,

CHhLOEBETAHHEIN T2 o230 T 28, 75+ JHX 01 E8rEE

REEHRTH2O0TCEPHOF MY v aR L AEHFREETFEL T3,
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4) BRAFEE=

[EHEL LT, BEFOSEORHEATE - ILEHHMOEWRUMABEORE - Biglc X
BENO ML RFET - HEOBFEEUESTEHICER Lk,

FEI) YA KRIEOEBGERET 1 FORBELEB T2, 77 F v+ T AR BEKE=2= v
b2y, IMBREY A7 8 v RABEBE L 9T TWE, KERBBRIESRESTROE
m%wgz&%ﬁwfmao
1) EHENERRLES

ERERHT 211 &, EREBEEIRAWMBEEE TS ), WLERLOBRREZRAMO
~E—CEoTHNTKHDB,

Hengelo DR T3 00 0RO T ER L 2,0

LMMOBE THBRIRTD ok, RBILHEE LR, BRE4EL, ToRoht
BWTHBRE Lo | ‘

HAU TN ABRGEERERHERCE"BERBET20% 0% <, BRBTT EIRED 57k,
MECEDHAREREMAE OMOF x v 7 ICL3) —2hOADTD 5,

BHEBESREERTHEEL A BAFTERCEWTI XK NENFRLZERAREE L 2D o/,
ChiCEAkBoOARN ZA A/ XAV EOBIKRKEAT VR —Y ayERD LT EHRE
oTWhd,

BERBROSER, Y279 VOBRDHAVOEY, 7Y v Ve ITLThbrla v e
vlaowmﬁﬁﬁéankocﬂ@ﬁﬁlﬁ@%bmm$mﬁmflMJKf%ﬁLﬁ

TERLVELADDTH B,
@ ~yHr= g BIERAREES

Hengelo TOHRBRIFEA LA I QR EREI>HA T o0k, 77 ¥ BERESR
HEREORANBBIEE 4y —< v Y —F LB HRICEE Lo

EHRELORRBRBCHEBI VK25 2RTF 2R 2B 4,

bI» 2T HEEERB S bR iah, TOBREGOEERENFH, 77 FT170bar
TtHLHOREL, 130bar THEZTA oAk EKIB 0T, SNR3OGTHEOE
HERrErWEEFELTW2,

BERBROBER, ERCLHRBEIAM IR 25 ok,

BweLT, BEBHEF VIV Y 2o OMBRMAESRD 283~ 7034 v B3 HERY)
A2 BAEHED X o

EEHIJTBT) —27BHRESTHY, b4 vy —v X4 a7 v arHH
Thbob, 3XbI~YVAAaf2BEENEEZEL DA S,



PNC-TN960 76-06

5) A ryn—FRaF

NEZZAFR, 1REHFO2 -1 Fry, IHX LFEBOMKs 50 bR, AL 3
DHE2ERRLIREBEINL, 27 -7 EBEEAFEINTHWELDOT, TR LOAS LT EKE
FLELTOAEDN 5,

277 L RORBRBRELRBEROEE 2 NI T 220 REREI10047/h 2 CTH 2
TEBRBERINTNER, K728 —VPRAEED5 % (50 rpm ) THBIE 2507 h &
2o LEDRS>THAFRZCEBNCHAELS 9L 2, Hig0KE, 1004/h 35,

ST OBEEEHZ Y - A OEEERT X P A h Ak,

2EBEMFoA 7o b 247 HOFD 1D (Adams YL 7000 MM Lo HA X BEET
LTWwh,

6) > b U vaHqL

SNR300 D 7= } #4737~ ¥+ 5 » 7RENKD 1 R%E+ & 0 2 RE (Nb &1k
2YCr~Mos)OEBHBRAMILTF =2+ 3h, 2RERBBANE I AL F I T w7 id
20000 M 0EE% L %,

1 2—T b altDF A b a—7 (SUS 304, 7+ 0 v 2B 140405 ) T 4 40
DEREBREREE L&,

SNR30 0 CTiH%&EHi1.95 o', precipitation surface 2202+ ¢ Yy AE L0
m/MDIOF 1 RERC L2, 2RELCIZ A5 5,

7) Fr )Y AWEE

KABARBIHZAHY 2,

RKOBARBHAERORI OMBEA2 LB E T 2G5 0EEES DLW, A bic, +
PU vV 2REORBERT A, ChLONMBLLT2HOERL L5, chbofFEox
PLRBEEROIERNERBEL, ~vFa VHREFEEBELALTZS, 500040 T2

BUTOERSE* B,
COMBFEEEE1000mz THATE 3,
H %
Q R TORTRET VI A LEE7 VI A0BEREDL S KDR W E S,
AI¥=b ¥ ) v 2708R% & o,
QIFYTOFx €7 —var280L oHBRH LA,
A HHESGSFKETTA2L o2 L, Bolc, EB2EMBT 2R eMM L A, BE

DFBEBESBH TR &,
Q I~V Ira i v HORBE LAE, BAZIFTE ok Db,
A:%%%L#ﬁ&ofm&hoﬁ%%f@ﬁ%ﬂ&«ux»:4»@f@%ﬁﬁca&éﬁ,
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EBHETRHEE RV, 77 P THIA—F7RERBLEBEHLC A~V I a4 2T D,
Q ETHEZREBIIA TP~V I L TILAVIDRENERERLELR, EH5LTEYR
TACEER*HEBLAL 2ADD,
A RAME LA, %ﬁbﬁﬁé}:m, ) - BHOREILEY =a—AORE S MHE
5T o *OUBREERLE~ V2 r A 2B TR Z20TRFERAL &0
Q  KNEoZESR4AZoHEKr SNRIo0O L ED L S KREZT Wk o
A B ENOBELEEIL, MELITATRZ 2T L,
BEVEE L o
(2) 1L1MFBR Coolant System Components Development in Japan
i ZH - FA (BB
A% (H3L)
1) THX
oMW ERRBRGEBO 1 SMWEBARZ, BB (50MW) , 4 A Lw (238MW)
DR 2T, AERKOIOEREL T b,
KinEHE, BRERARTITE o7

2) o' mn, Smismn, 210/ (BB ), 100n/m (ALY ) ORBETHRE, BB
THEBEE nt 247 0RBEZTL, 3ALwA7=2 b 24 7EBERET Lk,
3) HAFELES
0.5MW, 1MW, s 0MWo~Y s r a1 AvBIERREERORRICHKIIL, 3ALwH
238MWE REIHF TS 5,
4) F
EEPLIUIALTAROFES: « MPAH L LUEHEHE DL, KEHR THARER -
HERARET T O TnD,
B %
Q EEOWHBIYHR—FCHIKIKELTHSED,
A EAUDIOBERLTVEW, EBTEA4rxF 2 —26ALAS, AL TRE
HEEd BN AT = FREREP TS 5,
Q I WEBE~DHEBHE W bbb
A:@k@ﬁ%MQMTHf—ﬂ%%otm&mo7?yh@35Mh1f%ﬂL1m&o
Q:13MWHX T4 vy z—7OEBREEHoTwIN, TORIEFREEBL TV,
EDL SR LD |
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A:¢®%(2K%FUWAT%%)&l&%&@ﬁﬁK&u—%%ﬁﬁﬁoﬁﬁﬁﬁ%t
hT+HHTH 2,

Q: AAFRARCEESD 5B E 5055 &2ng
ABBARECEBC L0, ANBBTEBES —BICRBT2 L otIET 52 &2t
ThlnhbTds,

(3) U.S. LMFBR Coolant System Components

R.E. Skavdahl (GE), J.J. Buggy (WH)

R.0. Barratt (Foster Wheeler)
1) B &

BACEE T, BEBREHBIKCERL T b,

REDELT, 2 RFORARESE 1D IOBBLBEEO 71 )9 40 % vy 7 -
FAPRT Y UAGECr ~MoBlOBAMOBEL & 0 TB,

HEL LT, 1592%FZHALTWwE, FFTFEa —A Fv 21 6B, &ovpL s
W24BoOEE®, CRBRAE=—2 FL27IC24B, 7yt V2Ic3 6BORS M
BLhad, BERFIA TR PLBR Tl ADE##5 0B &&5EQT§5O

2) # _

FFTF TR 1 K%+ v bv 7 KBRS, 5 ~2 FLv 2 CHIEHFE S 50 TE b, CR
BRTHa - Pvsric#ibfE b o0 Tw 2, |
FREEERALE) -2 2EBRL T3, PLHROEHEH50PsiTtd s, FFTFL
CRBREFICEERIC L 2F/EIT, TCRAELIUF M Uy 2 KB % M LA,

3) £ ¥ 7

FFTFUIWHHB T, ¥ =A /&2 84 »7T14500GPM, %:JFVJCSOOC)
THEbN D, F PV Y 2o L UARBRESET L,

CRBROEFERA ¥ 7 BAFE33700GPM, 88450t 7, B—J #cmsa
Nd, COXXTEY sAENAT, Y¥7 b2 AT FTBLOMEINRT WS, Ar
ARX—AXEOHEHEIKL D, # v FHNF M) v aRHOEBZESI 4, *+7 b %
Bh<T BT LN TEA, 19T8EEKRE, TOBLMEC T 1 ) v aRBisid
Ebh b,

4) THX

FFTFIN3MVOFRE T2 %, GREIREROBE* AT 22DV 4 v 2 — 7
ROJIOERALTN2, B EROBBECHNEBEEE L 0T, BERF - Wit,

CRBROIHX @ 235MW, 2352 K0GE&#EL2 3 o Tnd, FWi 8L % 554
L, EFEHICEFFIFORH BB LTI A RO 3 EOEE% Lk, OVERS CE
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BEER - QF «BEWMBERL7 1 vy P EER -QOERERAM DM LARE,
5) WRKLES
=74, 1 BBBL2AERILADLI R I « RF vxBTHB, TS a—n
DE LIS EYE, BT, BRBHOAZ E» bR Oh Ak, COBREAIHAR197 34
K30OMWo 7o b 24 7RI LAZ LM LBERBD bk,
G- ERBEZRIPEEEEE L ok. HBE 2L Cr-Me T3 2,
1 ~BEOEBREIC L 2FAREMRS LUDNBoMEAOBHE AR 2DATH D,
FrY T A KRG L TR IFAOEREOYX o 7 B s RETHBEL LT 3,
B g ,

Q HEEBEWRORMRICONWT, ¥ N EFEH EHFELE i,

A NbEFEMBEEFHFZ WO TEALF, BRIEDOW T TERED ORRMES 2N &
B ok, l
THIEROWTEDL SR IRTWE S, FLEIREBRLOW T,
HHMENRBOELAINADO THREER TS B,

) -7 BRBBRECKE N D,

CERREROE 2= v O, R T EERBRLOBO ERERIRET 3,

B D B O

(4) Structural Analysis in Elevated Temperature Design
D.S. Griffin (WH.ARD)

LMFBRUEMERCEFNT 5 » P CHBL T, #RCHRVBEOR N 2BEO 2o,
B, BREERFCEETD 5,
BREEBEEITICo W TASMEO KR - OBEORBA T L & ok,

—21_—
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5. WHFEOLR4L M (SessionV)

Chairman : E. V. Gilby (UKAEA)

Co~Chairman : J. Graham (Westinghouse)

WEFOLZEECE L TE, LLTO5 >0 paper BRI £,

Super-Phenix &£ L2 75 R

LMFBR B8+ » #24&# 5t criteria 74y 4, WH

LMFBR K3 2 Z2ELBRHAR 1L, ., &

FBR o &t | 7 49, ANL

5 A ¥ HPEIR © Bt | v, GA

Super Phenix Safety Analysis (Presented by A. Meyer—Heine-, C.E.A.)

% (Confinement System) WM 2F{/EFBRBErB~AR—"—-Td D, &, &
MROBETER L RL2BHELTEOLIZDOERBEL LI ENR—FEHOALWLLEE
B L ko
a) 2772852 fTbhhid, BMETEE ST L L5 2FHTCEEZ LR W,

b) 75 ani@baWwedhid, FLEBRIBIBLIZ LTSS,

Super-Phenixitid 2 1 FoH i & 3 XOo @M LEX ( Complementary system)
#H b, Common mode failure zZRMLTHIT LT, COWMBARFKLCREDLNS T
LEBIBENCETHHC LTS, L, REE LTRECARKATFHOR

"EE L., thit—K%ED CoastdownZMs &2 5 EFLIEEIFELWEE & % 5,

FofhoHEiE LT, [RBEE., HEEOoKRIM L, ~RROEKE 1 7ORHEF I HREL
e, RERINREIERLWVWAL, Chitl s THERZEsEEST 230 L3 5,

COEH O Consequence CHREFHFFOL{ OMERD B, Fliid Na—boiling €
FoTH EORIGEN AL L., KOBEEO Core compaction 8iBAEIKE ZRGENAS,
X, BEUBRE S Na EfFRAL, Na BZBICSEL TREOEEN = &~ ¥ — % il 3 5 78
Hdd5, ch 50 ConsequencelI 2BV b o, KEROHEO L CEL LN 5B,
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‘LLoss of Source

) Super-PheniX Tk
Boilingl cofRned T D,
| Phenizxp Bt 2 4
Thermal Energy Th D )
(o]

{Core Melts)

o X

U0, Na Interactionl Fuel Compactioﬂ
Y 2ry v
Mechanical Energy - |Power Excursion

CONFRRELLIAEFRELI(BSTnERE, ThbOoT i A —HHK Y s THEEL
MRELE, BRAZRELTHRVWThoBSKH LTI RBETHE L 5 KFEET 20
Containment LoadingiB L TR THROL ZETFA+ERBRETE ok

( YARREEE:B DI 2,

T . REREEMORBERE W,
FCI@ Fuel © dispersion RroT#b, RIELZH» o BB EREFT 20K

Ve ssel ofigic Core cateher T 5,
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REACTR BLDG

SECONDARY

e CONF INEMENT

(LSS Ll

MAIN
VESSEL

A PRIMARY CONF INEMENT
CORE CATCHER SUCURITY VESSEL

tEIATE Y Super—Phenixid, 2 ERMHBE TS 2,
HBLEXZKROBED

Q. Core retention syetem OESORME DWT, BEKRE O —F2 Core
catcher C R AN 2L B9 B FOMOBHNBEEI LT, BREE Tvessel AP0 20
OB LAGHECTRHAIN 00 T

A. BERABOBZHE2FLO1/3 (H3 0% ), BREABMICKET 2,

Q. Vessel oI L TR Lo Strain @ limitid 7 =54 VTR 9%. 5%%E
Eo Strain REA Tnian? _

A. 54 FixSuper-Phenix 203 0O EBR T &, Main vessel {d Security
vessel CfihAnZ & T, p-lastic range TH b, (EHRKIhIE, HEH=Fx A~ ¥ —
OHEMO LSECHEIRFHLT, 5 4UTLdD, cOMERB/I EEDNS)

Q. Super-Phenixoz&E o Available workidWw{ b#s ?

A. 75+ 0BRHHMWe L AMEOM-I G+ 5L IO —RTHbH , Super—
Phenix @&, L,O00OOMW—-Sec T& 5o

Safety Design Criteria for LMFBRS

(Presented by R.W. Keaten, Atomics Inter'l)

ANS 47> General Safety Design Criteria for an LMFBR o 5§

Subcommittee @ Chairman T2 2% Keatent{, 1 0CFR Part 5 0AXGCLOBEER
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OIRE L HBICHB LA, 550criteriaig1 0CFR Part 5 0AA»S5WOES OHEE
EBEEXAEHEELTELN Ko |
5, 17, 26, 28, 29, 33, 35, 38~40,
44~46, 50, 52, 57,
e, BERHLL8HOBMETEL Tn 2,
% 7%, Regulatory Guide ® LMFBR tx}+ % applicability KowTiEED LK
£ B, |
3T7TH Direetly applicable
30~ Applicable with change in details
6 v Majer modifications required
21~ Not applicable
DBAKOWTik, RIGEHASEK, HEBEEBLEHRSEORRNER +B o T Probabilistie
approach & & b TWwb, %@, PresentationT, Super—Phenix d#lfED =
25 AHBEEEL L EE A L OENS ¥ Containment @ Design base L LTWwbsT L
B E N7 ‘
ZEFHFELTHERDO LI R T LA E N T B,
1) Core Design
« Modular core
« Pan—cake type
» Parfait gl
2) Heat transfer system ®EEBHH GER
« Flow diode 4t Check valvelCX 5% D
- BREBEBRRED BT 2HET
- THOWM( Ry THEOBETC L HX)
cEFRRBO/ ArIBEE(RLTE, TLTAREZERARB TIE I & 5K
( SNR )
s ISIoHA(EXHEvisual , BA4MUT )
.3) Shut down Devices
s Phenix, Super—Phenix THHAL TWwA 5
+ SNRF 2@ Chain absorber
» Temperature sensitive magnetiC & - Tpoison# HHEMIKK VY —Z3 A HE
( ANL )
e B0 O EEBIC/ANE % Po ison balls 2B+ 55k ( Fluidized ball concept )
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DBARDWTRKRAEFEEEEABEDH TE ¢, Probabilistiec approach ,
Reliability criteriaS KD, 4HOFHEERICE > L CARTH A,
HEILE
Q. Decayheat Removal System® Design base t oW, Diversity,
Integration®cBALtoCriteria HEDLRTWEIDOH T
A. ERMWLhTWECriteria BAZ—BHBROZZRLALO TR D,
Redundaney, Diversity it > \writ, Guide—line 2EZ TwWBRETITH 5,
Q. General Safety Design Criteriald, »—7BHoz2%HWELLEL O T
A. v—7BIH LT Specific 2L DT 2 5, SLOBERI>T2r 278Ky BB
L#F o,
Q. GSDC o icit NRC i3 involve ANTWnDLEO0 T
A. NRC2: 5 8 AORFHMb 5TH b, 20 Committee din democratic %
PDOTH B,
@ Experimental Safety Research for LMFBRS (Presented by P. T‘anguy, CEA)
fho 2, 23 7EBINC LB FLEEOWEEIRBICET 2 TR L BHRHE L B~ b 0T
Bo
RE €y s> a5, BHAORBOMRPINEI N, 2514 FICLY, Bz
ROBRABERINAOZI 2O CHRARETE % 2> o 7 4%, BREROEF D TH B,
1) SCARABEE Erperimental Program
o Local bloekage : 8 5 ¢ blockage Tmelting AHBEHIR R h ok,
o Slower power transient : Nominal linear power 45 0W/en % L.“C 950
Wsm 2vh%, Clad oy, Easal Lo _
o Full blockage at channel inlet:#’ge 0% T Clad & Fuel center $i2 | ¢
BRLL7o BRILAMBIENa L8 Lk, FCIORRRBB At ok,
o Pump coastdown at steady power ( W0 scram) [ EREBRO\E b,
*Na © Superheat gl I n ¥, &5 LizNa—boiling BRI h %,
"R melting #584 L, High pressure peak TBEIh %5 o,
2) Experiments on Whole Core Accidents

Whole core accidents jcfiL iz, KDL 5 %GHE TEERE WD bhoyd3,

IH E] AT () B 24 E 1B
*+Very Slow Transient TOP-RCN 1978
* Slow & Fast “ CABRI 1977

( 60,000MWd/t ® fuel @ failure threshold )

—9265—
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» Very Fast Transient VIPER 1975
3) AROLEENR
- o Single assembly failure KRR TH, SBREF > Fr ¥4 XE260~90
pins L L, 2»ORHEE L ICL2ERALE
oWhole core accident ( Over power ) ORETWE, 3 7 pins Hirnikthblk
oAy iFadkl, o Fast flux KX 2EBEALE
o Long term behavior of molten f.uelk@% LT Outpile @%%Kﬂnﬁ_’(, In-
pile EBHnLE
HBEILE .
" Q. Whole core accident TR QL O % EBE LT VDN T
A. SCARABEE Tt 9 1 pin 2 TEMIVI T LHTE S,
CABRI =i Single pind & 7 pir_xs_ T TCTH b,
Q. Transition phase accidentltoWnwTOEL FHK?
A, EFIcHkS 2 idea Td b, USA(ANL) L7 5>x2id, UL THAELRAWEE
L 2TnA.
{4/ Fast Breeder Reactor Safety (Preseted by R. Avery, ANL-USA)
LMFBR&@JF’_,L\q%&J:@ﬁﬁ%m/\‘, REE A Tl Hypothetical Core Disruptive
Accident (HCDA) 0RABEATHER & & & REF 5% THRE > T AN LR,
HCDAKE 3 2 HBRORR L #ER% HBHE LT, *0Key Consequence :SHOHE
HREOHRS T LARKD LN~ THb, _ _
LMFBR® Major design decisionid, HCDARN T 2ZE 2 HFEHFLTWwE, Lk
RoTzONFOMEN, HHEFE%O Potential hurdle T b, REFMIEF 2%
etolMBoBER‘E%Z2InsE ¢, LMFBRoOARPNZEERAEORELREELE A2 b2 N
RACL2EN508BRTS 5, '
HCDAOBEERBE R L LTHRO LI R OHET LN b,
() Loss of coolant flow without scram
® Transient overpower (reactivity ramp insertion )without seram
@ Loss of decayheat removal
(® Postulated pipe break (scram #% -5T3% partial core melt OT[EEMED b)
® Fuel failure propaga‘tion ( Pin—to—pin rfAssembly—to—assembly ¢
scram A LBELEWEBSORE )
chboRBRABHOIFMIC T ~TOMEE, Whole core event itE A%, Local core
event tH» A5 Tdb, Power failure (g3, Local blockage HiiHETd 5,
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Hﬂ'ﬁjiﬁ%lﬁt%wkwé Pump coastdown |3 1 5% © Na-boiling #3273, ¢ OREEE

NAHEHRI->TEL( A% 2307, Super—Phenixid 99L& oTWwb, Coast—down

Vcﬁﬁw}* L&, Whole core @iB4 L Local event DESOWMESEL Lbh b, BE

R e jectioniC L o THE L, BERABRBREELEZWEEZEL LN S,
HCDA tH+ 2HECHRE (BRERCHEE ST A2 LB R IKRD L 5 CHRS

dTHohbd,

1) Pin—to—pin propagation 3N I hazNETd s,

2) Assembly—to—assembly propégation BELAWZ LZ2RIET HHLERS B,

3) Single assembly meltdown A EMAMHREIC L > TECELELCTE By

4) fev i, whirbsn%uﬁ:fcz}a,aén&ws&b, RhEL,

5) #20, ZOBE&E Major core incident k2% RTHL,

6) Loss of flow } scram failure zsE#% 5 & Whole core involvement t#% 5,

7) i, FFTF oREIOR(FL)THHEETHY, FIREZRLEEATHE—EH
L Té® b,

8) 7 3 4% ® Transient overpower [ZHFE.LO —WOBE R L Td Whole core
event WA VX 5%\,

9) Inlet pipe rupturel 27 5 aLBRFCHERFIEET R, cOoBFICHLTER
SHEOWRIAE TSS9, &, CORE Pipe whip offjEH 3 5,

10} Full core debris|d Reactor vessel SRR IR LZNETH L, 2O HTH
Pool type oFitoFasflexible TH 295,

1) FULABRR I -TREZZXAX—FHEA DD E I 20, CThEERATELEBRED B,

12) s bL, KEAFE® Na—void coefficient BEET2HELSHEKE % = %~ & —
DRSS B, *) |

13) & <L MIUMBRERLEWTH, BLWFCIARATEZ L SKCRB LA %,

14) FLBRRE L 2WBaAk, £ inventory (02 debris oW TOEE HMLE
Thh,o

15) FFTF oi54id, debris g R/V WikfRFErs 2TcH29%, CRBRoBESITEA
Rt Lk

16) #£oT, LYy RERZFLERTE, RAVAORBB TE R,

*) BERZLIE, Fo Na—void coefficient G FLBHK I o THEBEITLZ T EHBT

5,

BERIY, REZzAALF—IHE, LW FCIARHA K I - THE BRI OLEEL L

Nnb, 274, Core debrisoOMEL THFNAFRICI»T, B LB LIBETELLED
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nBmb, BEOEN HCDAKH LT ARKEOMEE R 1o
tRoBEBRBIKEANT, BEINEETBEHEE?RN S,
1) Rapid pin—to-pin failure §&, BN TEAHTH 552, Slow blockage I KA
TEBHT
2) MBS EEER L 5T, Assembly—to—assembly OBRERBRBETELZ2ENS
S
3) Transition phaselC L AMBERK LI SCEERERZIBRNTE LS T34, TOM
BREBILWFELE— 4 FVRELBRELCHE L 257
4) Fuel 2 Na RESERLTWLIBETIFLWFCIL #BbTHEHTE LD
5) E@oNa—void coefficient ®iF,;© Overpower transient 234 L4 #B4&, Fuel
vapor pressure 35w FCI KioTKE Az FArF—HHBARELEZWE 9 void
coefficient 2L A {HKIMAL bh b2 &\ 5 R, |
6) L, P.LOBRBEKE LT, Core debris retention system RS LOERLEZ 5
2BES, FREIABZFENOLO v 2 F o ORENTE 207
7) % L._HCDA BEVWBR TR OBNATES L LAR, EtofiftadthsTcdd
Y EWVORIED B B,
chooMBEORBAOADIC, BN, RROWHEOMEARTA2bhTed, 7 -FLL
T SAS —code system, #&WIEE® REXCO—code system&ERERIN L, EBMW
Tit, Prototypical scale experiments, F lowing sodium hpr@EE, In—pile
EREREDHLh DS L, ABHESKROERIZ, 36pins 0bon&Kd, 61 >169
pins @R VADOESBFO AERK DWW TERO FTETH 5,
%%&Lr,w(%ﬁ%%%ﬁﬁéfé&tﬁof§Pum1camnnmmeﬁﬁehz;
9% Demonstration 28 ¢ & 2T hidBEHR A Z\, 3 LHEREOERVTLOER TRV
&4t Design option % 2, Hlszif Core catcher ¢ b, = x rHOMBRD L4
Lz, FENCERFORBEZEST 23 0T % W,
BEIGERIRDOED
Q. BERoMLEoawic, L0 T Dispersed poison #RITAFERIXEIH T
A. TABUIELLETR, o Moo OBREANRKE T » AN d b, TOL
5% TAF 4T, 4V ALENWTHBEK L SEMKAETITHE, (Gilby)
Q. 25> vft NatoRGEBEKRE ba g T
A BATEEWEETSS 5,
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(5) Gas Cooled Breeder Safety
(Presented by J.A. Larrimore, GA.)

i)

ras Cooled Fast Breeder etor (GCFRIOFLOHERELTE, KOdOH

3l

o n
vea v

Eifbnb,
> Inert gas @ Coolant #HT 2 & & o
cAENCRICERARNICMAOh 2B THI T E,

+ Elements @Fmﬁﬁﬁ&ﬂ@ﬁ%%éﬂfvx&htto
- DebrisdA8fKlBEaIh s &,

GCFRIH Wik, Radial core restraint gRE 52, X, Vented fuel O
AEEZTH 5, ,

GCFR o%Z2 LoMBEEL LTt Depressurization accident 2323517 L4245, =0
BORMEBLEKFOBELBEMTH D, § LASERTBMAE AL LTLESHEL L
TO Geometry SR FT 22 &M TEBLBbN B (SHE LW, Hot spot T670T 7 )

L# L Depressurization accidentd, GCFRIt#!T 2EHEA DBA & LT ASHERH
REREMITLEE L Z N,

Probabilistic Safety Analysis B E4UNEOBBELBEL LT, HRL, &5
FLWESHET L Ao

FLEBHOMBIDWTE, BloSession THEMaBMEIATWEA, MIT Ky B
THRL, ROX>ZRALSD B, |
1) GCFROF.LEBHIC T 5 Reliability @, LWR & Comparable €% b,

favorable ZEELB LA TV S,

2) Loss of coolant © & 5% Major accident types i, ARKEOCELH L,
LWRIKH L TEREE I E wEEL 2,

3) etk BT 2REMEOAHcP50million OExperimental programs 7stE 2
hTs b, BERO Circulator performance O, EHBORE <Y FAD
Geometry OBENRHB I AL T 2,

4) FLBEMEEPELALLTCY, LWRS 2 Wik Fermi ¢ ABE o Containment © I -
T, BR~NOEBIZREAEER N,

HEELE
Q. GCFRicRadial core ristraint oSBTt WEhIT ? .

A. .2 Top mounted TH b, $IFEL LBALHHLTWE, TXTOAH=Xa

BEBZY » PFEEZFIN TWEHL, EBF LV ELFROLEREEZ v,

Q. GCFRIZ—fEo® Tight core o & &7
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A, BBRESERIKE, 1/470 %% v 735 b, Tight Tk % e

—31—
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6. IEFEE OB, FERET, PHEICBET 5 o2 EER (Session VD

Moderator : A.Giambusso ERDA, UsA
Panelists : R.P. Denise NRC, "
E.V., Gilby UKAEA, UK
P. Tanguy CEA, France
Y. Togo Uniwv. of Tokyo, Japan
P.S. Van Nort PMC, USA

Moderator 04 v o g s a0, F32 12 +85~7 DOBEMBERTSE ORI,
BE. F1 7 S0BE2HBL. MU TIBEUELDA > TEBELLOHRE T O AT EMN
fFbhi, '
() A. Giambusso (moderater) @ introduction

—Eo4BoMER, BEohECMBETSY 92, FEOEFRLL T, EECHT2E
iji%%ﬁ:fb%@téﬁiﬂﬂ&ﬁho%k overconservative, EFOMEL S5, Th b
oW THEB LK o |

() R.P. Denise NRC, U.S.A.

LMFBR B+ 2 AR o0 Tw 558, BkIF ok sflHACs 3, LMFBR [
unique ZFE K DWW TR, HE A+ Th i conservative T osTwb,

BEORBICELTY, d230/L very conservative TH2 LB 5,

Core disruptive accident{d classVid i&ld classX T3 50FTh %t i H 548
BB D, |

CRBR #1 0% yr 2 BBLLTWA0RHELLRS,

Designer ., Developer, Regulatory #E#H L T TiE Regulation ® indepen—
denece RFZ LN 2O Tl &V,

(® E.V. Gilby UKAEA, UK

Magnox F i AIC L Y, 3 oL ADCHEWE ZHICH > THRDL T EHHED LEELT N5,

LMFBRIT2oWT3d, Commercially developed LWRI:BL XS A2 LiZEEVE
Vo BRI LD, Frsitell~ v FIRDBLOCRZTHH 9,

PFRiZ Commercial process #~%aWwOT, BYHEY 1> 7)) 2cHBET A2 b T
ok, political reason (X b Dounreay T3 o Twoke CFR G commereial
@ thermal reactor MBETER L2 TdhhiT, FerdRBOTEETS 5,

Commercial FBR @ licensing {€{d quantitative risk assessment {3

designer REOBERAL LI Z HEMTH 5B, balance judgement IT L 2 DHE W,
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fis @ hezardous industry ¢ standard i€ { 5T BFHiddEEchigh safety? sfandard Td b,

FBR € & T % diversity, redundancy @ £ H O E (L reliability TEH LN BNETHE &
s D, Reldzarn¥— B BETHLO T, ¥4 certain risk{} aceept <& TH 5B,

(4) Hiibel IA, FRG

M4 YT \WTE licensing organization AtFederal government & local & 2H WK & o T
£ b £ & consultant % & o C\» THEMEAH D severe TH 5,

licensing procedure B ZHH 6~7 steps KE o TiThh b,

SNR— 3060 Tl core cateher # B3 2243k T licensing risk 23 too large T & %,

SNR — 2 ¢t flexibility and safety margin s design philosophy T& %,
commercial FBRICE L Tk @ 2 ©major points 2 5,
(1) Physical understanding of core rupture accident
(2} Experience of SNR-300
(3) Can ACDA be prevented or emergency release be reduced?
(5) P. Tanguy CEA, France
Phenix T oW lL other reactor & 7 Im licensing procedure ¢ & - 7z,
Operator 2% safety evaluation #41 > TWwa Z LMK TD 5,

Super Phenix WKBE3 A5 EFH

Provisional safety guide end. 1972
Approval of safety criteria mid, 1973
PSAR early, 1974
Safety evaluation report Dec. 1974

Techmical basis for PSAR approval
Pool concept (thermal inertia)

3 levels of containment design

primary confinement

secondary "

intermediate "
Shutdown system : 2 main + 1 secondary
Safety recommendation for Super Phenix
core catcheriT 2\ Tidcommittee € present L7 #%%, experimental results

Safety evaluation OFERIC & b EHAYIC & ® 2,



PNC-TN960 76-06

6 Y. Togo Univ. of Tokyo, Japan
BAROI#HIEE, bALwoOMA, HAOHMELRA LAY, EEAFORLDH~D £ ¥ b
ELT, MTORA%#HEBL #0
() Z&@Et philosophy KL TREEOBHELMEHIC LTREICT 5 & AEE Ling
2 ZeZBORER, LWR@&&?% systematic failure 550 TH+F9:Ln
TH59,
@ 1XRRER., FERSOWBMERCOWTS LWR LA FBRTAB N+ ALERD 2,
@ LMFBRO ISI@ LWR Xhabits 4L\ 2 92, Hffihn eett, FoRE
REECHRELSRHEELETSS 5,
() P.S. Van Nort PMC, U.S.A.-
Resources, siting Ho@E» %4 T8k LMFBR #t best % 2 = & &i%f?&fé'é
5 | |
Commercial plant ¢{X land use ., transmission %%ﬁ LT si-te FEET L0
Byd b,
LMFBR © licensing ® £,4(% inspection, operation EF®HC reliable o
maintenance LT OTHAENETHBEES LA, ehain of escalation BB
DT %E W,

EXATRA DU LOBEREBBLAD LB S ATBIC Aok, TEXEEHERMNT
DEBHTH R, |
L MRO~<—-xk LT possibility of common mode failure % & 5 Bl 5 1
every common mode failure 3T 2L 9KEET N2 Td2, FELEN2 ZLHGT
LW, 3. 4RFHLEDLPLVWDIABAERHCT 7o —FLAWEME L VAR N,
2 sy 77 v 7 Shutdown system %%;‘;_'chéz’;ao.
Bottom entry C, /R, liquid Li 2 83 #4kctnmd 5, Liquid Ligdl K
REELENRRS A, failure LT3 quick action G TE 2, (qilby @)
3 WERRMKIBTIn —F%E5EL D5,
BERCLAT 7o ~7d 52 TIBATH 0T, TDANEE o THE b % Vg
4 Super Phenix [t W some of safety system FRkESTCEREL LR B D,
Safety system v e x0T <—axX0l 9% é;@‘i.’. WL oTLE2»0I &< &_V!o
2~3HMEABL TH{XECL 5, Phenix ¢ F—aik% ¢, Super Phenix Tilz
OGP, BB ndiALENSLAEN, (Tanguy @E)

5 KE® licensing oBRL overregulating Tk A\, overregulation 32
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BErEMFAICHKETE A2 85BEETH 5,

6. Super Phenix @%E» 5 Wik F4 v ItH\wT licensable FE 4 5%,

B apply LTdAEnEbhbiWna, sound criteria ©H 3L 8 %, (Denise)

Lok, 2EBERE re—evaluate + 22 ¢ #EBRKL TWnB,
BT over—regulatibn“(‘@%&%ﬁo chld#F i fundamental safety 2 o2
hAad b, (Hibel H &)

7. Core catcher @ capability €2oWTRBLIZE 5D,

loss of flow without scram% %2 2L FLEETRA WS, REUERLET 5, %
ﬂ&ﬁbj’&@{rt core catcher o capa'bility WCownTlk ealeulation + outpile
experiment % {7\, 2 ~3FELRK ZOENEFMEINS,
8 Containment DEBEOHFMIE2NWTE 5FEZ Bb,

(Tanguy )

CFRICE L T technical expert #%, policy committee THiaf Lz, FI5H & L
THREAhACZERI DD D, '

1N S/Ast#EwK b fuel failure #3EHPTE L Hy

20 PSC 2>2% Y0 720EHRAFSI (¢ withstand °& % 2

(8 Containment integrity #F{fi3 % FEA arbitrary €t 4,

o Sudden flow stop without seram OBEF 5% 5,
o Fuel failure propagation (& & 5 %,
o Core # control rod @ distortion ?

EChh, chbDo t3FZRBLTADLILENRD L,

9. &, (b licensingMECRALTHMALREEZENI T ( voTwiold, BHN2ER24E

BLTWahbTRE W,
TOIONVOIEFTIRLIBEREELTWROTE59 (Gilby),
b LARIFMEOF#ELCEAL T s ( Tanguy ) ,
10 BATE ISI OBHEED L S WEL TV BB, |

ISl cR B8, RBFEOBR 250, BOrHEABLAORLEORK TS ), ERFEBEHEO
HRBHTORELETEETDL TWE, (HFHE)
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7. LMFBRETFFEZHE Session X)

Chairman H.G. Hubel (I.A.)

Co— Chairman J. Mangus (Westinghouse)

TEH 460 paperic oW THE , HEBA T bh £,

) BXOFBR 0BFFR@BERL SN T

(@) Replaceable LMFBR Core Components

8 KHwx} 5 LMFBREFIFRESREHOTR

(4 CRBRPOMRIEMZ

SWEHBECENTE, EE, Y#ED 5O paper 3 FEINTVALRERLR 7 o 75 o4 LIZEIE
ThTwik,
it,SNR—mmKﬁ¢épn&%ﬁhfu%ﬁfnfﬁAK@AorhtﬁmﬁL&&b,
BEL A D ok,

_ {1) The Reactor System Components of SNR-300
EEZEEH, #REL

(2) Reactor System Components of Japan's Fast Breeder Reactors
(Presented by K. Kishida, Mitsubishi)
FIFEALBLoWT "BB” & "bALe” OHAEA~N, SBORHKONTEELL
T ALY ERNRICHFT LOER, BMT~a#iEsE T, ThiRALEET DR
HWENAR&EDOKE L FOFNMEr LUSBROMBESKOW T~
BEFbhexazy—<d, B IUVFLAOKBOME, FLOMERECHBRIEHCDA
KT 2FPREORFETHEZRL LU EBERSERE - RETRBABZOHREORIATS 5,
HRRRDO 68 Td ok,
Q  AODEREOHBFICHL TR EI VI BEERoTWE T AEORERIK A — 154 7
B A22EWIELFLT
AR/VeiU—KEOERELS LEBALALLTIG / VE IVUG /PEIE > THE
JBEL EEM ECRER, FORBRHEINLENWSELFTHE, G /PoMEEL 2
LA -2T358, RAVEIVCETEIBERELZWISKHREFIhTD, GV
G /P, FIC2 EEBOBMNTRI bhThb b 0TS b,
Q BEEE7>/, AT —+FRACHAREFKIBAIN L LELL LT
 AZ“%&E@"®k%é®ﬁwohfﬂ,Cﬂﬁﬂﬁﬁbfhé&%ﬁéﬁto
BRAFKOWTR, ZEAE7 5 7R, “v 277 7 FRNELHE T —~<1 2f7%

36—
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\» Trade off study o b, EANELTHEHERLELE N,

Q : Hydraulic shutdown mechanismiC i@ ® o THRWEERS -5, coMBIEI ~
~HtsarhtdlFo~erudBET ALEITENT ‘

A HMBRTOIIRKWBBRECI) A —20F—FThY, 3 7%ILL>T
blockage# LA Lo 2B PBENVER S,

Q . 4lEB O misalignment KW T EHEL LTHSmER AR G A5 ?

A chidBRBIRTE o330 TEHEZ, REBHCEMBEROREIIEI OB D05
RIGEDIE->T B, HEGBBELLIAEME, BHREL IVAERES2ZEL TRK
SmBELFEL T, -

QI EBNAELCIZFER=Tr»OMBRROBEO=ILFRHHERZ LD L 5K LTKRD
e |

A: “3AL®” ®available work energy 2 200~40 OMW—S 0 @5 & SHE I AT
L0, BECLZHBMBERITE LTE400MV-SEMoTh b, KERRCELT
Ak EOREEENESTWEOT, ThENATL00MW—S KL T2 KERBFHRE L Ko

Q:z?4FMR/VﬁxUG/V®¥@ﬁﬁvﬁ—bﬁ%énfmﬁﬁ,%@ﬁﬁ—bﬁ
D7) X7 A, BREFAESI R >TnESR?

A3 R— OEMAREREINTWAEWS, BHBAO* — R bh, ThPhox—
KRYEFARCELZ X v v 75D oTR / VORBRIENT T EBTEIRLEK L L
TOMREBNI LT 2 8ETH L,

(3) Replaceable LMFBR Core Components

‘ (Presented by E.A. Evans, HEDL U.S8.A.)

Hanfond K&} 2B & L UHEEZEOWbWLFLEXED HAFBORRLEROCBEE

EEE LT, MELALOTH S, WAL LTRKSL AL EHT5LROED Th 5,
1) W{ OB 2HETATH2000FM Lo » #EBR-TIK L o TR I A,
”%®¢%750$@,FFTFideRBRD%%%#Kﬁ%b%@Té%oBU@mmﬂm)
ELTH100000MWd/ t %22 5302 BATVD, 25 v FOBHRKEL £ TORY
2fT% okedt, MLWEHETHELZ{, X4 5EEE Thermal creepitt2 30 LBbh b,
2) Fuel-clad intiractionCEAL T, BHEROKER s 7 v FRAEREKHR TS D,
730C % THBERAOICHEKT 3,57, BREO0 /MEOEE s kT, FFTF OR™T
1.84~197 K&H bh ko ' |
3) Transient overpower tests{d 20 ~5 0% BM*BIT L3I0 2t Hh, HHAR
RAREFCRET AL BE ok, LoL, FFTF, CRBR @ #it&#, Z2RBR0
EBERFcihd, CO LIZMBEHCEIECRETH RV BEEL, MERZ L & W,
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4 BEHBIHBREIC L2 LMFBROE®o B.R. (Breeding ratio) i 1.3~1.3 5,
D. T. (Compound doubling time Y1 1 5ELMTLHAETNETH D, 0k Bd IR
BELTROLSAFAOHELLETS 5,

Fuel volume ratio m#xk

Pin diameter @ik

3 v VFEZ

P /DM o B

Fuel smear density @i&nn

EBR—M Tt smear density 9 0%, 25 v FEX 0257 ¥ 7 6 0,00 0MWd t
F TRHEIRLZ,

SHE, FLBEHORETS, NaO0BR 24 SR TRBERL L4 7 2 BECR <
&, DT. 81 5EMTF L+ b2 LAHETS 5o |

5) WEEHK., 7., “BHHE O, PEFREAL RS, XYV 2 L2 ) —7
D@ advanced alloy OHFESED b Tl Bo T bOHBEROIR LBk
PEERROE D,

Design Parameter Current Status Goal
Ductility 0.1 % (1200 °F) >3 % (1,200 °F)
Thermal 107% /hy _ <1077 /hr

Creep rate (20,000 psi, 1,200°F) (20,000 psi, 1,200 °F)
Irradiation | 10~%/hr <10”°/hr (10 nvt)
Creep rate (20,000 Psi, 1,200°F) {20,000 psi, 1,200 °F)
Swelling 18 Z max <5 Z
' (Goal fluence)
Corrosion rate 0.0015" /vyt <0.001"/yr,
(1,200 °F) (1,200 °F)

6) BIEEBRIIHLLTE, B,CHHETSHD, Burnup, #REMUE, Xz ) v rSicon
TEBR—IRLILMARMATZ LR, 20F —s0ENTHEF —PIBEZIN A,
CRBRPHL LTEREHEERSED LhDD5 5,

7) FFTFBORTAO 2 FLAOHBOBAGSEFCRT T 2,88, #8cEBL TR,
FFTF, CRBRPIEKHMEZ T — s 2B bh s, SHROBMEES, Mo Xt 0ERES I
(*PuBR#RICHI L T Safeguards ORIE ABAh T By

BRI

Q : Peactor operation temperature & Fuel performance ®g{&x 7
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A BM2zRLOT AHEOB LD TS b (mixed emotion). 4%, Trade off #F s
Tz hidi bhln, Carbide fuel @ 2fEfH BN 2THEM DS 2,

Q I MAMBERORL b L LT, Economies , Safeguards, Safety, Processing
BEF T NARFRTFIED W T M2 E s 7 .

A Large facilities A ET5 5, accurate measurement #F%2 bhlT % b,

Q: RBIFRD erosion CLAMBBUOERZENDLHBTOLH AFLEHERD
inspectiond &5 T5 057, Xintegrity K LT ORI ?

A FFTF Ti{Z Surveillance speciment » 2REHETE 2o

TOMWMEO L 5 2EMAED o pEERL (BERALZD oko ‘

QIREFETEBEEOBAET S, BHIRNOWHBERC L >TD.T. $HEF20LHBT
ELh?

Q :Oxide fuel WKEoTDT %1 5EBERLT L ELTETS L0017

{ Presentationmic 2 o SiBHR KD EI R TWS )
(4} Current USA LMFBR Reactor Assembly System Technology

(Presented by P.R.Pluta, G.E.)
FFTF LCRBROBRFHE, SBBIL2OWTAF4 FLL oT, BESHERG AL AZD L

Tah, AFLLTHBHOEEH TS o TH LWHFBRIKET 2300 B LAY RHIh 2 o
7o

BREABTTL Y Bo2r % FNHE T2 LRKOBY T 2,
1) FFTF @\ % _

oFLDA N T AR =i, FLBRERS Y-, REESS4 - TH D,

o Reactor vessel ORI OO0 FHUTREOULERDLOTHAK 2~3" 0% % v
7EBTTEI 2L 0543 ~%B 0, ¥ v 7ICCold Na % BLTEE LR 2102 2,

oCore—restraint mechanism X FWiL Positive 25X Td oo #t, SKMHICHE,
Passive restraint 3%,

Restraint yoke d B3I FMIC2H7F, AR FAKEBA—FFHT6HD A H =X &
%, |
o0 AN =X ADBHR, BEAEEY EDHTD B,

o BEMBERGKICIE3IADT /CL1 adFlowmeter HEEIRLTWE, Th b OB
BEFFELERELTERT 23D TE % {, operator information iz Td 2,
(CRBRDIEBETHE I, )

2) CRBRPE4&
o Reactor vessel wall 04 FFTFoOB4 LA L CHIBRE 00T U FRED,
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o Reac to-r vessel o~

a5 3 57 ttH
B & 21 {t9
S = 2%mth

o Upper internal structureld, Jacking mechanism ¢ X b, 4 EDEEMHLT
ETFTRE(HEETD 5,

o Core restaintidCore barrel ® 5 M2 >®Core restraint former rings
HBHbD, thitl oC passive restraint # 5% 5,

o B & I UHIE R E o S5t

K —r OEHEE 16%, 22%
BRERGHEL YO o # 217pins/assty
P/Di Fi 124
A A T 1.48
R REEL b0 ¥
1 ry rod 37pins/assy
2 ry rod 61 »
o CRDM o0&

Lry ' ABRKDERT —20BRACEL > THEO e ~ 20+ v + %3 Roller—nut
serew H&R
2ry WMHAERX =23 8 FR®
(A& 1 rnd—stuck EH )
BRIEZEIRDO2HTS ok,
Q { Core & Blanket o AAME & DI ?
A : Blanket o AmE, B0 2 B0 I
¥4 2 gEAT 3~4%
¥4 27 AkHAC 12 %
Q:ISIoR#st Instrument Tfee +# Control rodit replace;able THLh?
A RBSOMBUIVEDIAI7KIMHA LSO TS Y, % breplaceablez 3 DR %\,

() CRBRP Fuel Handling
(Presented by K.W. Foster, Atomics Inter'l)

CRBRPOBBEBRLC oW THENEHMLZHERTErb Ak, BN T2 ELROED,
1) CRBRP I Spent fuelofFAFBEHET AL, FRICE ,—FHHAEBEERHK 4 positions
H50H5Thb, OO 2 positions BB EHHATH LI TE S,
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2) BEBELIVOHPBE20KWTH Y, BoFRENTSHEORRETH 2, f L i
Sy v b RBOBEEH650FTRY, BEAXRIRRXchbx T NCBFES LN TE

53D TH b,
3) MEBEBOHEERERKOBD (at 20KW)
o FEILERIFRICS 55 ~400°F
o AR B th OB H B <1250°F
o # Emergency Condition <1500°F

(Blower #@ifs)
4) BESREHOBENICE, # vy tIONas freeze T22WoBOMELS D, 4

KWHUTRZoABBEEEEMRALXTT% 56

5) MEERBRAICET ZRBMER, outside inspection DA TH 5,

6) 180 ADEAKOTRICTT 5EHIL2 0 BT 5,

7) Shipping ¥ T 345 BMOFE, BHA%21T2Ww, BEABE4EKWLZ 3,

8) IVIM® ¥ — Ak Dynamic seal, EVTMH}EWL@«M&}}ELT@&;&RFFTFGJ

2L bABEINRTA D,

9) MEROXBFOEGKORABRI 4 0KWHKE2ZTSHS 5,
HRIGETROBY ' '

Q : ShippingiclEELCtiENa % #) —= 23T 205 7

A:75 v KNa 2 ) — = ZHRE I % w,

Q. EVTMebici, 6 0 POWE L WD T EAHE, BRI >TRERNEEOR, $HO
Redundaney 3 505 1 : |

AL 60A3EEBEMOTine studyofETs b, EVIM AoHFERICIRD 2EE 2
DBAERBML bR TS, |
() Redundant coolers #d 5,

@ BEWL&EICIE annulus % EoCNatural Convection Cooling #ffabh,

BEEEZ 1500 FLUTBELN 5,

Q: EVIMBTERM6 04 &, 1804T20 BM0BEFER?

A 60T EVTMOoKHEORETH D, 1EXRDIOIY 422301208 T, 180F
EEHLABETS 2, ThicEF LB RGN L 8 B L BEGR O & (58 3.5 B 2345
Eeabcrt#aWestinghouse bR ENTH b, AFH2 0B E%L %,

Q . Rotating Plug's Dv—aFR0E T

A : Inflatable seals T, TOMiC gas purge 2 T+ 55 CH b, ElCNa—dip-trap-
seal B3 b, zhid Xe @V—W&EE@&?&%@T&&O

—41—
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8§ BHLMFBR®OH5 (Session X1)

Chairman C.P. Zaleski (EDF, France)
Co-Chairman J.A. Kyger (ANL, U.S.A.)

MFHBREER, Y EOBREIFEIATHWANRER 707 o THBA IR T,

f& o€ Super—Phenix, SNR—2, HZ, PLBRO4LHOHERD o,
BAOBRERFRFCEFLNLODFE N E R ot Bbh 5, Super—Phenixid Phenix
HoHBEES+T.LE LAEENY, PLBRAJBHIEXORNME, SNR-2 X 5FETDIT
Conceptual design phase ##% TR O Step KA ALK ETNLOFER M P TD 5,
CORBEL2RTE A D LWENRD 2k ,

BELLE, HAEALLERE TR LATWAREFOMAMRR £ base K LTHAD
FBR o fkzfHaLecBENS ok

HE» bz OBHORELTO CTORXLTH I HEECAFTXOFBREE 2 IRST £ L 5T
Hbo

(1) Super-Phenix
J. LEDUC CIRNA FRANCE
Super-Phenix O FEIC 2T Phenix 2L OLEEREZPLRLTT I v + OBEHARN
& Do
HAMCE Phenix OAET 3 2058 5, RUBNMNL2H2EEOTETS 5,
FTEEBHERO®ED,
o EBLEBT OWTH Phenixid MhEEOE Y2~V OiS8 ThoalREE2EZRL T
750MWt vr—7Conce-through® large SGZETHE L T 5,
o F MU ¥ aAM{bIEF L Phenix it Vessel oA ICH o 74 Super-Phenix d Vessel A (T
ARBTFETS B,
o 2 rotating plug #HAwn 5,
o BEWBERER Phenix®650CTH 5620CK T 2FE,
COMIEERBELER, BRESSLEBMMLTs b, Core Catcher oW T OFRE ME
LTWwi3,e '
BHRELE
Q MMBEELSESme b7 0mIckC LicEhid?
A BREE®70000MWDAtIC LAD CAL L&,
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large SG % {2 L 744 Hydrogen Detecter 281 & T LW T
SGotho Flow distributionit 1 25662~3 08B T35 9,
Phenix # bMNTER2EL £ BHE?

Super-Phenix i #4 MR AHAKE < 2 0, MHLROBMEE T 510 TH 2o B
RifE# @ /21 2 transfer machine # AW 2,

> o > O

Q- Dome #:EME N Pump & IHX @ 24 /-fﬂ*/zfd:é:ﬁ'j‘%»@zin?

A. Pump!/inormal maintenaznece @& T b IHX X fHHEEAED oA EAKmaintenance
T %o

Q- SGo#HHE1T

A. Shell{z 88, tubeyt: Incoloy 800, no tube-sheet.

(2) Status of Preliminary Design of SNR-2
E.A., Guthmann IA FRG

1) fafii=xsroa—an

Start of
Conceptual Deaién construction
SNR 2 design phase Deaign mgdio ca
(SBK) l 332 i Esn;f; I Design ) Intermediate 'Liien-
T design phase b8 4
. SNR 2 Key experiments Extension Conduct R&D program
ESK ’ R&D program °
Contract for supply of e 5 First cnit:cl,.;alit{
- power plant SNR 2 SNR 300 onstruction | eration
1A 70% 7 ’ Commissioning
RCN,
BN 15% INB CER || o —— Rebuilding Fuel element testing
N 152 Commissioning
{[® ] R& D]
: T T T T T T T T T
) 73 74 75 76 77 78 79 80 Bl
RRPE i | | Eees | -
es :
Italy and France cons%gu:gion Time schedule SNR 2

Organization SRR 2

SNR -2 @Conceptual design Work{t INB(Project managemeni{ organiza-
ation) %@L T INTERATOM, BELGONUCLEAIRE, NERATOOM WHEI N o
SEGD CHPREOMRTERERE LT D, BERI Customer HreviewL T3 ET 5

Thbo HEREDR AT LTI bhThnao

2) Boundary Conditions and reference data

o Power output 1200~2000MWe
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o Reference site - SNR—300 L@ CKalkar & {FEE
c Primary arrangcment 4 -F(r-F7H)
o Reactor outlet temp. ~5507T
o ” o T 7 ~170%C
o Steam conditions 165bar/495%C
o Core
Subassemblies ~600
Fuel pin dia 7.6ma (SNR--300 later Core A[FL)
Breeding ratio ~1.2{( to 1.35)
o AHIEC ' E1H
o Safety Criteria o A h Lo BRIC LA HHEHHE

o Sudden primary pipe rupture With simultane-
ous failure of pump shutdown.
o SNR—300 &EF L ¢ Decay heat removal, IST re-
quirements
oc HCDA
3) Conceptual design work ® B
o Core design

Core dia 4.3m, Core height 1.2m

Fuel element 564 (271 fuel rod)

2 enrichment zones,

Burn up ~ 80,00 0MWD. t { max. )

4 9 Control and safety rods( N1 94 back gp)

o RTIFHE

Reference designid SNR—300 & ( AQEEd Vessel )5 ) =@ Type it Ve-
ssel OFF(C decay heat removal cooler # An BWnpiVessel ¢ Top shield @ dia
HKRE (& A,

Alternative L LTAMNEE 4 Vessel o THi#FH BT 5 type 283 L TW5D, dia
4migd, Shop fabrication 2TEE, LA lLcDtype # AT 2HBLAORSORES
HREAL ZITRE A B%R W, Reactor vessel wall o/ Eiic Visual ISI system
2o B, TOMNIT guard vessel 33H B,

Reactor vessel o ictmolten fuel ORFEFE L 21T 2,

Top shield A SNR—300:F U3 &ELO#ES 3 7
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o # PR
— M
concept % st

@& Components on ndn—rigid mounting interconnected by short, rigid

HZFEL Conceptual design phase OB EERFNWRETD 2, RO_2® loop

piping.

® Flexible piping between the connonents(SNR;S()O@@ch)

Concept @i BEE L »Conponent @ mounting T 4t% b HE L reference des-
ignic k% \n,

Concept B SNR—300® 1 RGAHROKX R TKNK LSNR—3 00D R KB TE 5o
SNR—300% 5 SNR—2 ~0/ 0= BMEAK large, thin-walled pipingo
thermal expansion ¢ # %, Piping ® dia 2 K& { L% W bTEEE L 5 & R iRE T,

Bensberg® 500 0# hr pump loop test facility © 350z piping &< 7
TNa flow test %fTh o ( 1 3m sec 2 T ) HEZT CORBERIFCTEIE I Atest
(of A

SNR—2F 9m/sec ik FiFCin B, ( SNR30OE 6 m  sec)

Suction pipe ® velocity (L 6. 3m  sec

HHIFE ML SG. THX3#ESNR—-300 oA E i, IHXd straight tube #1
AM—T7 4 (3125 MW 5 ) L coiled-tube BIHX 1 +—74 b 28 (625MW/
E)YOWMBR2DWTHEFL #o

SGiX leak detection fETH200MWao Unit size B L KEALAKLSE 5,
2543, 8~12modules/cach loop#AEL bh baER &K

| REE» — 7B Vessel RARTEOANS & FMMRES 5 C L 2 RE Lo Thll
ISI#E BT 5o

4) Parametric Cost studies

SNR—300 % base (T T power size ® FHAIC L hbmain systemd Cost fE[A £k
L %o

Power @ LR > T,

o A1l heat transport system ( §# —¢ > )i strong increase

o Blectrical, auxiliary and fuel handling system{f strong decrease.

o Reaetor vessel, Containment system{I light decrease.

o Na & 7K 0l ILZIE—%Eo

5 % off
%@ Preliminary design phase WA Z/®I€ CustomerESK & discuss T3



PNC-TN960 76-06

Zaigroundrule FCRBAOMERTEATS Lo
1500MWe % 7i{X1 turbine TITIT 5, 18.00MWel_‘—.),J:l’iZ tubine £ %5 95
SNR— 2@ power outputidlicensing risk@A 159 1300~1600MWed
MicEEN 72 5,
HEnE
Q : SNR—-3007% Design philosophy CIABE kb ?

A:NaHOBEHE T20CEHAT 24 EE 2O TLI0~20CTHFIA4 LAk,

@ : spent fuel storage @ capacityld?

A'Zi‘%fiﬁib‘tlﬂﬁ;ho

Q : BR#135 i E < THECHIED LA

A : Heterogeneous Core @& F® potential 285 5 X B LkdDstep 'I‘EVC'-D .
i CHE e o

Q : immersed cooler XL THCDA nH L TH 7V ¥ tb FELLOH,T

A ¢ immersed cooler 2 HCDAKKW L T3 L 9 KFEETT Ao

Q : immersed cooler THEIL T 2B Core Oh D BARTFRIL?

A:Gik cHERABE P oo

(3) A Study of the Commercial Fast Breeder Reactor in Japan

(HE) HPatE - BFE
(eFEEANRK)

c BEDEFNRECFHE LFBROEREK DN T

BEEOEHFM, 7ot =2 a0 HHHA, BHEECAHLREL o
o kB FBR®D preliminary Design Study

ZEtiRO 77 v Fr—n

EEREHI

2—# v+ FBROADHOREDIRE

cEBEFOBWEC L >sTO 2 —FORLER
BEFOERT AL 2—4% v b
Plant performance and Reliability

R&D
BELE
Q:rv—7H, 2y BEZOWTHELOFANER?

A 2y 2BEDANTOBAET o> TnTE N,
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(4 US Commercial LMFBR Designs
James Duffy (EPRI)
PLBR(Prototype Large Breeder Reactor ) ORFHK 2V TRAEOCHENS D oko
th#l ;s EPRI * ERDA® equal sponcerd project 3 project team THEMEL T
b,
WH —Stone & Webster
G E —Bechtel
A I —Burns & Roe
£ teamD FHIEZP1Om TEETS3 0m
BEORE LI 1975612 A 5197845 A0 28¥ T3 b,
RLBROEBERIZ1988ETAFELL TV,
RLBR Power plant 2T integrated design # LT licensable 2% LT
economical % power plant %2 LAt EBHETLTnAS,
- HCDARBE Z 3 LIfE% LB hFdminimize 3+ 5,
MEEHFE 03 7 TehaRE 2ME.

power plant @ size S800MWe -u(%ggg)MWe

loop arrangement 2‘--3;-'4 loops

Reactor sodium outlet femp, 8325'F~1000"F

Steam Condition 556°F 1100 psi saturated steam

l
g00°*F 2400 psi super heater steam
ﬁﬁ%#ﬂﬁhﬁmﬂ%%%afxb.ﬁ@%ﬁ%ﬂoﬁ&mﬁﬁ&ﬁ5ﬁc
%%ﬁ%iofﬁ%&h@féﬁéib%ofﬁho
- mEEE
Q : Doubling time [ XD i ?
A BHEATEALTHELETENOTERNBREHE L ThE N,
QKGR ELTAELESROFBROK~—F2AnHoCLEibint 1
A ETFRREL, B EEoCHES DT bk, thermel ef ficieney % bif
2EmBRHE DT okt 5z Lidplant BEICH b availability &% & 3 C
L& B,
Q : CRBRIABEEH =TT 202517
AT LWHEARTT 2L 3EFL6hHE8 5,
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2. H & 4 %

ALBE, SHMEF, FESHE, BRSPS OHFLVWEFN 27 2B LT, B
DARRORRK, B, MEA. BLESEHEKHEAL, BT LEEREFNEDIOT
Bofo

Tot, REERELTPO 7o 22+, HRBEHEKBET L2308 KBITHh, i D
up to date RIFHMMEL, 2k, FRO TR/ a+v£ SessionOREL A LNL L 5T
—=OREIELETHD, SBELTLEENR (T LT >TWAEELER 5

FHECTHET AV AEPHOTE, 772, F4y, HERBERAKEML Tk o
L, A% ) 2P 0RHBAERERH AR, Fhentry LTWRYEITEMTS oko Lo
Lzdb, FRLCH L TERL2FAHTOb, HHE Th € vy a2t h TELZH R
HE, COMOES L LTHEME ORI A BENDRICE o7, |

BA&2 b, 1 2Session® 9t 7 Session TEEND D, BHHEMIC contribute L i &
WOHIREEA A0S ELT, FECEEOMEMADIZLTWE LREBHMOLLNATWE I SIKRL
%o

COLEmOEREASME ANS €5 525, ERDASRIEHICENML, HELTHEL ST -
ko Thik. 9H ok RA%ThiZ kB FFTF, CRBR, 3 5w@ PLBRE, 2% 0 FILL
FBROREICRBATHnL2EXCELHFFCHT 2B RTCFHE>2TWEAD, TOBE D TE
BOoRREEHL THELNE Nz RED, SHCERFBREF-TIHFOTHETRRE L.
NS LIS FRLZ ENBTE Aq
FRELELHLELT, BAZ DL oRBEEACHRAOHERESLDED, TAKHEDO Y
27 VONBSTEEEL Tz id, 0LV ABOA AL TRECEMEBLILOERERL
ThadyDEEbhb, _

Ltk RALVOTLEAMICET SR, 45, WEREDECHHR LS, SHOELE
HETH2LCLLDLADTHRIT bRk,

SHEOKFHTR., FRXOTFHEI 2, XBA2 4 VvEEALTERHTERIALD,
BHNEAICONTHDR VL WES Bofh, FBEAREEZAC A 2 2BALALDT
b, BFBEAAHEBLAAIDLEEL TKLD,

ZE, FEBORLELENS 1EKCERTEINAFTELITETHL0THAORLOF
MO TREITNETHELILZ2ER A WY, ERREF L O contact )WL b TEHEORLIEAFL
TWaHOTERAIEET H 5o

1. Phenix Comstruction and Operating Experience

J.M. Megy, CEA, France
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2, FFIF Major Component Testing Experience and Plant Construction Experience
R. C. Mairson, Westinghouse, T.S.A.
3. SWR Construction Experience
E.A, Guthmann, IA, FRG

4, A Comparison of Advanced Reactor Potentials

W.M. Pardue, BMI, U.S.A.
5. SNR Coolant System Conponents

H. Mausbeck, IA, FRG

6. Safety Analysis of the Fast Breeder Reactor Component Main Problems-Applica
tion to Super Phenix '

A. Meyer Heine, CEA, France

7. Replaceable LMFBR Core Components

E.A. Evans, Westingheuse, U.S.A.

8. Current U.S5.A, LMFBR Reactor Assembly System Technology _
P.R., Pluta, GE, U.S5.A,

9. Status of Preliminary Design of SNR-2

E.A, Guthmann, IA, FRG

R, FHY Y AMBRARERCHELTE, 4B T HHBHAEL LUXKEr ST 28
HEOFRE s

RBC R0 5 GRFELAREROLZ2UFREAROBRRALE AL ) OBERE (KT A—
BEE )

T KEEDTDD, FERBERETIHE > 2 ~, BEFESUHTRECCSEL T ) 2BTHEC
35,



