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HEBELENESHBAVDORATS5AVEEEFTEHRY 72 (box )/ wF T30
BELLWCEEEBHUTE{LENSES., KKELDERE, BFEEF M) I L62HHT
ZEREEZBRTHCER, V"—TERDBE, 1REABD A T54AVDOPEY AT LE
B LT, HELEANEETHY, BT, BROBRAEBTORVMETS 3,

—HBEEL, RTEOFHE(F—2)0XFIL A v O, FBAZL AV LD, T,
TNOET VAV EEMTIER (GTSN-FEBRYT, PTO—- FHBRITHE D, BN
FZEFOMBORBELTIRB I ZLEELTE, Tidbb, TNTOD, —HKEOD, HEFLE1L
HAERIFIC DN TEBICHE 5ok SNARNEOMEN, BRA—GEFCEEENL S
CEEBBEEEL,

B EBIUERLORKEEZEI{ DT, BN—350 & BN-600IKBTEIEBOF—F%
ERETHN-THFL-—GFHFORBREEEND S, RELIBBPCENHEZODT, C
hOBETFFEB~ORTRELRBYRT 3 CERBEL LY, /277, HBORT, BiCsE
FEELEZELES

& BHE SR | BN-350 | BN-600
1REE MW | 177 125
(CERED) RERE |
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(7]-:.‘797\3 Ew b, H

54 =vs) | T,/ MW 11.5 5.0

COLS3RbET, V—TRROBESEFERR, LOVKREV (BS, CCTR,BN-
350D LD ASVHAGEELTLEDTSHS5 ), Lo, BREO, BEIEEALE
OEILDOTIE, —FBEES, v—THERLD, EFI0. RECAXHHTS, 7, 4
BoAHSTORECHEE SN LI, BULHNOEFFOERTESR, bLLEALH
SN XS UREFRC Lo T SNEULHE, BRI FCE>T, THbS, —
HE s, V—TRERE I T, dEVEHFINLTL,
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BHLEORIC LR, BN LERTISBOERDERDEALSINULRHZHH
D12, ALLNILV—THRE, $~GBHERTES5, LE23CETH3:Tbb,
BYOATEFRRADFL, i, EFFOES(/r—2) L%8 (GTsN-ZEB R 7,
PTO— M BXHE) OMICE, ARLEC, SEAHR(3Y 20—, $E 8 &
B BoDL SHEREESELNTV 2, EFFEE0THVRIE, a2 20—k b
(BH) A, —FERBICED3LRIEIFAVEROLC A, 1RALORY 7 ( HE)
ERTBBE (FB) &8, ¥EFHAR, BLNTIN 3, COBKEBL, G454y
R EoT, RFFESKEKEINTN S, BEFF (BEK), Ry 7 (#H%K), %8S (8
BOREOER(7—R), BLU, B 1754 13, BHEES (insurance housing )
RTAN o T3, BREBETHART S0, —HEDBN—600K< 5~T, 1K&E
BOLEBRFER:, 15~20%771, IS THRBIIUBBREORANSLETSH2, O
LS RFREBOTIR, BRELEICSNT, 30~50%0, Bic k& HEHHE SN0 b
L, LpLEhs, COBFR, BHTRE-IETHY, REEBLSL0AEH-
£ &*&%l@icp\ntﬁ%%fi%%ﬁgﬁmﬁ >TH, ERFILTNTHH 3,
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TOEAEXR>TWAWL, 2ULT, RDADRZECATIR, BESH3 LODLETFEER
DERLE, COERICIETZHEROET LI DNTORETEEMNTEEL, KRELTE
#9 3,

HROFBFAICLZREORNLE T, TED, BEFOBFEROBMESEZ AR
T 5

1l ZEC—HKEINHFEE 1 REBOBER

2. —4GBEEFEFFOEOHEREL

3 HREREEB(APPU) £4ELTO, BREBROBAEL
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KHNTOEEF BN-1600 OEEMR L LTIE, EFFBN-600 @2 4 ic# > EHD
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SEDS BOVL Db, TRAEENTOE:

(1) BRREEZOWED, HRALEME(F PV AFBREORLY, BEBHHIOH

) ' ‘

2} 2REBED/ 4 754 I ~o— X (silphon, bollows) DFEE ;

3) AWESEY AT LD, EFFERR~ORE;

4) EFFERRCESSNORRBRBLEETIHE, 2RBLFIRERD»L, £2

VAT LADBEERE '

B 2@0F-vvORVE, 1EBOL—CVELER;
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BFLL, KHADEFFORPORERCES T ), AL XS LEET O LMEER,
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(BRBRCL3BRILLEERE, ((E2BLAEBEMOBE)ICHIIDHLT, REED LR
REALFREMALT, BREELEEOLFENBLELYULOREI, GHEhs, ThREG
LT, REOBRBHLLSRP L, T, REOBEETF v RbBKRT 2, BREOREFF
BN—350&, BN—600&IZEINTIE, T~830REENBELNTNE, TOIHINREE
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REEREROV v+ 7y POLHBRE, 7274 b =T v MEIRKSEBESLG
LBNTd, COMTE>T, RUYD, BREOLTIHENBLATILE,

HEDED, BROLHORBOEREZEELDD, BRIATVIRBEIDFD, A
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Be, KCFZERoTWLBB0KI, 95 OB, i/, REOUNLEL:BLBEORE 5,
RECEDEIDPDILOBNCLEER NS, BELBABOREROTILE, RBLEDS
HTTEEZIERNORRL LB IDTHE, COZLE (V7 VEROLTILD, BELE
mgmﬁﬁwﬁﬂ)ﬁ,%ﬂ%ﬁﬁm,ﬁE%%énTwé%ﬁﬁvfwm,&%éﬂém
FOR LB SRAEEEHoTE LOCE2FR LTS, chr (RASR), AL,
BEF LD OHBEFL~NOBT LD, FOTHEOEFOLEL, OL>3nFLBROERE
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SOEFFORBLOIEXBBERICHES DO TH 3, CAOOEREDOBRL, D, 440
KWL DU SAMCEGZTFHHABEE, 40aDBEBREE BREShi, SBT3 Viy
PEZLOHFBAFLEBGTALEILD, KW (HEHER)DESIK—BO#EKE, T.0
AR INh TV 3,

L Lia#s, 2O LR, BHADFLE, BENEREY, BEFIRBEOLBBICHI:
D, BENICRRTHIOHOEETHS, EE5CL%, PLLERTZ HOTIRETL,

%iw,(ﬁ¢ﬁ%ﬁ®ﬁ@¢w%ﬁént)kﬁ@fwb;v§®ﬁﬁ%ﬁE&T5@
MILBOTE, 4, ANEROUELRBEZODOOBABL DL T 0+ XONEBEES
CRBEBEEF+HURBEOLLETR, BHADFLEBVLERLELSEFFD, HE
CHTERBDL, EBHKELEITHI50, ThIBREEERICL-TTREL, =
E LT, BRELBEEDOLDPORBILL-T%E 3,
 BHIOLHIC LD E, FLOETORBELL Lo THREY A INDEBEEEFT B &5
T& 3,
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Enic, COBBRFABENET o —-FORERE, REIATOIEFFARTEORR
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LOXHIE LT, FLOERE, FFFESENBI LY FORTEEEL 2Lk,
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7Y, @Y shic, gk, BLABE~ORBORN (low) id, 25 B0, B L, B
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2, PRI, <> I3 LRI BE, BEREFOWRIEETHINCLEIREE, £
R LR, Pu—241 ZFLRIRERTEEE, B4 IMICET MBS L 2R
—241 QU REBIBE, COBAE, BE, TN =9 ANTRTIE, BRN £ 4 PO
DRI ERESNI>BINRBE, BRV 24 7OFLKBTC LI LT, 30, =
DE, LVBEHT o TVITHAIEBORNOFLEBTCLILE>T, BhiKERS
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<1000MW (BR) @, RHAETFF (BRV) LIEHNETFF (BRN) DREBY A 70
DOEL> (V="T010°MW-D/T- TEAH (T-a) ; ¢=108)

1 FLOFHHNEBE, kW4 440 285
2 FLOFE, D/H,m 2.0/1.0 29,/1.3
3 WHERDES, m 0.4 0.25
4 FLOBRREZEGEOR, & 240 290
5 FLOBRHEROER, m 6.6 X 0.4 8.2%045
6 FLRORBRBEROHE, & 79440 62930
7 ERFRER, Pu (HR), ke 2200 3200
8 B omE % EFIF 1.29 124
7ol 0.826 0.91
0 | BEOEMERR, THINT /& 28.7 23,0
10 BREORERM, £ |F O 153 2.4
. | WL AV b 4.4 5.5
11 BREROFEE, 10008/ & 52000 26000
12 PLORBEREURDHTER, B/4 157 121
13 | <HELOSBREORE, Pu (HB) T/& 144 134
14 | Pu($B)0AADMA, o xFE@TEE/E | 240 200

LTSRN/ BHOFIL, FBOBRRRIEICEE[FELTESLETNITRSR, ZOF
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. BEFOWEEROREOFR

HAEBOES LR, HHHS 4 TOFLENBT 5L &, THICES, ABT T
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CeBY T VERRTELETESE (LB, 5). COLSBFLELOETFFR, Rt
B E ST - RBER (charge) 2 bOBREFOFNMAESR (HEREE) LREALL, &
DREVEEERERBRLL, 7, BRI IVOERADL DL, BE2EEIILF-FAD
CRBLED 5L bOTHE. |
EBHBD, FHEORLY - SEFLORTICEZ L, RENELEEHI0IL, LEF
i) v S ROFEHHEE S DFLTH S, Lb LS, HEERNESEROHAMKAS
WEE, BEAHOHNBECES LL<ARO MRET S, MRS [ TOESERE OB
RTR, CORRBIEL, B, ZRINF—BEOBOTHEERBICENT, Z3LLT S
5TWB, 127L, COBE, HEBOEIIKHBENSS, LoLoD, Fi FOBE
THh, FPEBREODEFFILBNT, BOERERE, 74bb, KB=155%, 853
CEMTED, i, (Tyn=1450L &) BEOBMTSHE T, =8 EHBBOND,
21 Yr7 2470, EEHORLY - £EFL

FOORMER A AR, HBNICH, VALAOHETRESNBA, L Luns, =
FNF—REOBOTELDEANSEE LODR, WK ¥ S OB TOMEEASEOR
BTHE, COIINMBOFLY, BERAMD ISOOMWOEFFREMLT, #MRIhi,
HEIEAFMIL, ZRE (R, 2)IKH023 BRI UEDSBEBREELERC LTH
Hbhi, COBE, BERRREEFRETE, FLOMES LR, 4 EOMME)
YID(EIE)EZEATHE, ZOY v I/OoRditid, (HELE)EBY 5 v HBELD
T, FEICH S I ANF-REOBOFEMRE, 2 BEOBRBORBOANA L T,
BEONI, RB7I Y7y rHOERRASE, BlEShi: eygy (RBT5v 7y b

. WI=27, 33, BXU, 36 %, SHELERR, FIRCRENTNS,

By MCXOFAEEZRBAEHEFLOETBRADLI DR, 7 MV vsoHOBE
DLBR>EMELTN S, FLiCid, SAROHOBED, o oABRESEETS
Tibhs, UFER 8 BEY A7 LOEBEORN, IirF—REOBO—BHRRE
T, B &E, FAROLEREBEKIZMOBEEDORETR, 50 CRETSCENDSE, )
VIEAT(Hey MCEBSATIOEBAFLTRABET v T EHRBT 5 v
Fy MBICEF 3 I ANE—REOEBI LY, BNObUBRETZ, HOBEOBRO
EtBEDz 9,
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KABTI 7y ME(VLV) OEBI L 3EHEF LOWEETD>

VvV %
(RBTS5v4r v b)) 27 33 36

 ZMO 240 2 6.8 285
H2ZBO 307 321 350
KVA 0.93 0.96 0.9 7
KVE 0.3 1 0.3 1 0.32
KVE, 0.26 0.2 7 0.26
KV 1.5 2 L5 4 155
VG 0.4 7 0.49 0.5 1

i@ﬁ?:

X— PultD T O, BEOBRSE

KB (HAE) i, (Ne™4™ /Ner™+:)p e UTRBAE:, CORT, N i,
EFFEOZNZNDE 47D, KEORMH

KVEp p, —WEHEK(T)EDS2WTO, ¥4, HBFEK(S)IC-0TO, KV o
RS ; | S |

KVA' ~ABT5 vy M EEERICANIF IE DT OKB;

‘B G — HmEFIA, ' |

LB LB EACEFFEFVOHBENS:, BER, TEO2 S0BAILELT
F13 bhie . | |
L AETIVh o MBIRENT, EREO (U- 235 K00T 2% VSR 5 Y HFIE

IHhTWH3B,

2 AB77v5y PREBWT, LBy 5 vy BABSThTNS,

HEORERIEL, EVREFSATNS,

BVRLRENLF— IS BDNBEIK, K& SHI5CTLERS S hi- EMBRY
T8 —~OHRICODLsDHOT Eygyv=27TFDRBEDOyr - v 7 ORIERER, FLNE
THESNAERROF LI BUZBEE, DFOIR (~3THT ) BLBLT LN, 2O
CEiR, ROXSKBHEETNZ, 2D, WRTSvh v MO Y v VY RBRIL, Tars—
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LHBBEORT BEHHEDY v I RIFLOR - It S5 >

HS 5y Evgy W | Tramc
0.27 3490/526 3

2% 0.3 3 3373/643 8
0.3 6 3334,/682 10

0.2 7 3662/374 13

%Hw 7 0.3 3 3579457 19
0.3 6 3551,/485 21

a3~ VIV-RWBT 545w +%
LoET, fviv —BBTS vh v FBOEREE
wmax —fL (FREAMTI &y M) ORKED, COWAE, 2BORBRHR
MoD, EFFOBEYA I VvDHNELELNTINS,
Trazh (B — (RROFDICS 5NTD ) BABEDENBR

REOBOLBHEOTELE, ZORTHLEEHEL, TORRELT, (RROFLE
(BNT)~12TCOVRAVT, BRET7r 7 4 0RET S, L LTHBELEARS,
AOEERMARE, ROXSCEBENE, TUDE, FOAFLAORNERDF— o
v/ OREZR, RROFLOBEOL SVEARTZLBICE, BET 57y MBICEL
T, fﬁﬁfiﬁvi‘/(2%®U—235)%%Mﬁ'ﬂ‘é&&bﬁﬁ%‘é&s%, cozEi, (Xme)
S NT B BRBE—RT 5,

RARDBEI L, FHEFLNORBERDY —2 vV OBRER, #ROFLOAEOR
BE%, ~10°Cf:‘¢&. B2 B, |
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22 #@HEAD(RBEZEND) PHBEL SHEHEFL, £BY 7 —2385&EH LT 2R
BTy b BEBFEIC (RBEERIC) BET3ERER LR, ZOoMOELTEER
ECHRT, ZL{DEMERD.

ETEIR, COXIUBRE. EFFBRALL7-D0D, REREESGEL, BREGDN
FHOERELERET S FLOBIRBI I ZLVF-—BEDBOBRFEE, WNofEm
DD HNT, FPLIEOERETERT S L LG, BRARKERIC BT 2 LR
DERECHARICT 5. BEWLB-ThH, T/, ¥BICB-Td, THMF-REDEETHE
ETZENSBADSR, 2BY 5 VAL OHIAOTHER, v5 Y OBRLEES >HM
BERUREZRT, CLERH LA, CORROBRA, (XMT, 8) KREATH
%o “

FHHAFLOMBEORBNILH>T, EEHED 10, BHFHOREEFBBOE
DEELHEET B, FHEMRICLES, FHEOELIN60a DL E, FLOLMBLETHL
DEDTFRFEEDORENLNBEAPEE S, COLIRFHEDSL L TR, 2BKE, 2HED,
BRI (BYLOD ) EFFBRALSOTNETLRNE, COE3BLAFLD( BB,
ﬁm#ﬁ%%@%ﬁﬁ&?évx%Aé)%%mﬁﬂmém.55wm.ﬂﬁm§m.®ﬁ
B2, BRHORBELELT 3. BRKOKV (MEZ ) LHIDT, L0BA®LS, Ebh
DELDBE N BFMEOTER, (FLOLEMNI mDEE ) 30mbmd 35 DOHEAR
KHEB. LepLASBL, COLIBFHBOEXR, FLOBISKBI T ANF —S4EDH
DFHIEDERS G, 1 BORRELSGEOHHOEALL, FLOLBE THOMOHE
FHEDER®S, HE, BETRL . LFROBA»0RERHHRBOESE, ~20am
ThHbo
LEDEITFHEED DEFFOKY &, BHEKLEEOHA VN ~30% DEFHFOKB
EDLEMNNR, 004 THB. ERO~30%IC3, FLOBEEMIIN, -T, @HE
BMOBEBEAREVFHEECANLATN S, AR, COLS5UFE, BEORENE
EWM(kE/KW) 2bD2, TLTZOT &M, 30D OHEEHBNERINATH3NOES
HFELICBEG 2 LA UEREERMEBSC &ETEIRT 3,

MEMBHE LT, BFAOPHBIC, FBITRITLBEENIES (BE0ES Y®E
fFEL, 2, E1EHBHEORBOMAZTT, Fis (Zone) BEEPHIDMNEN, SER
Rickd &, 1 OBBORBEZFBT 2 -0ic3, PTHBOEBREHOTEE, BEBED
(BB}, FRERED ) BROYECRET I ENLETH 3. cOLSHEEM,



CEEICHY, 1EORERADTHELELT . Lalakd, ZOBEOERE, BK

VENIOT, DERICEIFET . ->T, LDEZ LD, FLOFHICELNE

BTHD, BILBE->T1I1AOEREZL B, 2, 2FRHKAE B ( 2— Zone Profiling ) % Fl B

TEFMEBTH 5. |
EDOWEBNETILOVT, COLIREFFIZ, 150DL~LDKVE, (Tyy=1%#

DEE)I~IELFELOT, EED 2o

EVE |
SHBEFHEOEENNANALDEER2LZ3LED, RFFOYMENET>

HEOEX, o 20 35 40
H2MO 225 27.4 29.1
HZP° 30.8 34.6 30.0
KV 1.49 1.58 157
KVA 0.92 0.98 1.00
BG 0.41 0.47 0.51
K2* 114 111 1.10

BEVRIC, BEETHBOEEIBOANWLIDERLFEED(FLOLEBER1ImET3),
EFFEOETOMENETHREINT 5.

ECENTE LI UDYT, TUDNAHRITLZ L, EBHROBRLY - EBEFLE,
V78470, BRCLIFEHHEELZMAALBRETHNTS, 4, BREEEROEFTA
FEHHEEEZMAABRICBNTH, 7 M) YL BHHZERT I25EZRIFOHEBEHETOE
5 LNRELRIET 3,
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1 - INTRODUCTION

Steam generators perform the fundamental function of converting the thermal
energy produced in the reactor to a form suitable for driving a turbogenerator.
in the case «of a sodium-cooled fast breeder, this function is complicated by
the risk of a violent féaction hetwéén the two heat transfer fluids. Utmost
care was consegquently taken throuéhout the. design and construction of the

Superphenix 1 steam generators.

We present the reference solution development program implemented in France for

over 15 years and focussed on an Rlloy 800, helically wound tube bund;e.

The SUPERPHENIX 1 steam genérators were designed and built by NOVATOME, with

CEA and EDF backing and assistance for tests, research work and development.

The SPX1 construction experience provides essential input for the SPX2 steam
generator désign studies, which NOVATOME is presently perferming. These
components are conseQuéntly of the same type as those equipping SPXl. We shall
discuss the complementary development studies undertaken to adapt the steam
generator units to project conditiohs, with design optimizatioﬁ.aimed at even

greater reliability and lower cost.

We also present the studies performed in parallel for the development by
NOVATOME of an alternative steam geﬁératbr solution, based on a straight tube
modular concept, R and D and technologicai development programs have been
implemented accordingly and should be assiduously ﬁursued if we.are to reach a

knowhow level comparable to that achieved for the reference solution.
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2 = SUPERPHENIX 1 STEAM GENERATOR

2.1 Design

The CREYS~MALVILLE steam generators have been the subject of communications at

several international_events (Y, (2), (3).

In basic design, these high capacity 750 MWth components are radically
dgifferent from those equipping PHENIX, as is apparent in the specific power
increase from 1.3 MWth per ton of steel in PHENIX to 3.9 for SUPERPHENIX.

The main design features are recalled below (Fig. 1) :

- once-through type steam generators, implying simplest possible sodium and

steam-water manifolding

- relatively few, 1long, large diameter heat exchange tubes, designed to limit
the number of welds in contact with steam-water and sodium and permit
individual tube penetration of the sodium enclosure through thermal sleeves.
This very important érinciplg was also adopted in PHENIX

= tube groupihg. outside the bundle wrapper, in a number of distinct circuits,
thus facilitating 1leak localization in the tube bundle and the plugging of
faulty or unsafe tubes from outside the component

~ steam-water up-flow, favouring two-phase flow stability

- heiically wound tube bundle

= gravitational drainage of fluids, preventing holdup of corrosive products

after an incident
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= adoption of Alloy B00 for the heat exchange tubes, on the following grounds -

. Sodium, steam and water corrosion resistance, under normal and disturbeg

conditions
. mechanical resistance under all specified service temperature conditions

- wastage behaviour, in +the event of a leak in the tube considered or in

adjoining tubes
- possibility to use the same material for evaporation ang superheating arsas
- Pre- and post-welding heat treatment unnecessary.
The main characteristics are Presented in Table 1,

2.2 Research and development backing for the SPXl steam generators

. 2.2.1 Development rrogram implemented

Development of the CREYS-MALVILLE steam generators began in 1969, Nuherous
acticns were -performed in the following fields for knowhow development and

design characterization :

- general design = functional mockups
- material studies = Creep fatigue behaviour -
(base and weld materials) - corrosion resistance
- analytical tests - hydraulic and thermal hydraulic

= mechanical and thermomechanical

= vibration analysis

» Sodium-water reactions =~ violent reaction
- wastage
= self-wastage escalatien

. in-service inspection
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‘The main tests and studies performed are listed in tables II to VI, summarizing
the wvarious fields covered, and are discussed in the paragraphs which follow,

giving a comprehensive view of the design, the behaviour and the materials

employed.

The extensive test program Jimplemented, using thermal mockups, has demong-

trated :

- the suitability of this type of steam generator for the specified operating

conditions

-~ its operating stability within the specified range

- its satisfactory mechanical behaviour when reguired to withstand loads
representative ‘of those to which the CREYS-MALVILLE steam generators will be
subjected,

We would mention, in particular :

- the 45 MWth mockup tests at the EDF test center, “les Renardiéres"

= the 3-tube mockup tests, aimed at confirming the mechanical behaviour of the

exchange tubes.

- “"GVE 45 MW" mockup

This 45 MWwth mockup was tested from 1973 to 1978.

It functioned in sodium for 18 500 hours, without incident, including 5 600

hours with steam production.
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Several types of tests were performed, and mainly :
. thermal effigiency tests

. endufapcg t;ia;s

. transient behaviour tests

. numerous static and dynamic stability tests, during which the mockup was

subjected to extremely severe flow fluctuations,

These tests, which lasted more than 3 years confirmed the satisfactory
general behaviour of the component, uvnder all specified normal and faulted

operating conditions.

Appraisal of the “"GVE 45 MW"

After dismantling the mockup, examination of the welds showed the existence
of microcracks. A detailed analysis revealed very deep transgranular cracks
( 500 m) in the welds located in the low load vaporization area. They are

due tc a fatigue phenomenon.

The operating conditions to . which the mockup had been subjected were
carefully anaiyéed,.in crder to asseés the extent of the damage to the welds
featuring fatigue cracking.It appeared that a large number of high amplitude
cyﬁleé “(DNB.': T : '4$ at 90 °C) had been applied to the welds during the
stabiliﬁy tests. They were responsible for the greater part of the damage and

suffice alone to explain the fatigue cracking.

Confirmation by mockup fatigue testing

in order to confirm <this inte:pretat;on, it was decided to build a 3-tube
mockup, representative of the SPXl tubes, and to subject it to a number of

operating cycles representative of a significantly long operating period.
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The welds in the midway part of the S5PX1l steam generator tube bundle are only
subjected to DNB under certain partial load operating conditions ( 60 %).
However, it had been decided to utilize the tests to confirm the good
behaviour of these welds when subjected to the most severe low load operating
conditions (20 %). For this purpose, the mockup was fitted with a large

number of welds, located particularly in the DNB area.

This mockup was tested in the "BEmeraude" loop at the EDF test center “Les

Renardiéres", It was subjected to the fellowing conditions :

. real time simulation of the SPX1 SG low load oneratxng period,

corresponding to 10 years of plant life,

DNB induced loadings were, in addition, amplified by a factor 1.25, in

accordance with ASME procedure.
. startup-shutdown cycles, corresponding to 5'years operation.
The tests, which lasted about 3000 hours, ended at the end of January 1984,

‘Investigation of the mockup took place 1mmed1ately. 30 welds, ma;nly 1ocated

in the DNB area, were examlned : no fatigue cracklng was observed.

Thus, prior to the water-f;lllng of the CREYS-MALVILLE steam generatoers, -

these tests prov;de a practlcal demonstrat;on of sat;sfactory weld behav;our.

2.2.3 Characterization of Alloz BDO

The SPXl SG tube bundle material is optimized ASTM B 163-72 grade steel,
selected particvlarly for its creep behaviour, time-dependent characteristics
and corrosion resistance. The behaviour of this type of steel is presently well

known :
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- Creep :

According to the R and D results obtained, the creep behaviour is related to
the detailed chemical composition of the alloy, notably in respect to its
titanium and aluminium contents. It is now possible to define the required
composition with sufficient accuracy to avoid the tube sorting which was
necessary for SPXl. It should also be noted that the weld creep behaviour is
better than that of the base metal.

- Corrosion :

A wvast R and D program was implemented to identify Alloy 800 corrosion

resistance. Tests revealed the following facts :

- Waterside : wvery good chloride medium corrosion resistance. No stress
corrosion cracking was observed for soda concentrations of below 10 g/1 and
at 10 g/1, for less than 250 h and 180 MPa. No corrosion was observed for

the base metal.

For lower soda concentrations (0.1 % and 0.01 %), none of the test capsules
comprising welds, even heavily stressed, evidenced leaks after 7 000 h test

cycles.

As regards corrosion~fatigue on the Steam-water side, data obtained fall
within the scattered result range for fatigue data obtained in air,

implying that results are not modified by the medium.

. Sodiumside : a thermal stress area exists, where Alloy BOO stress corrosion
cracking can occur. This area concerns only the base metal, since none of
the welds examined featured cracks. It should be noted that, owing to soda
instability in sodium at temperatures below 400 °C, there are no risks of

cracking below this temperature.

With a view to precluding stress corrosion eracking in the event of a
sodium-water reaction, it was decided to provide a nitrogen cooling device,
designed to reduce the overall SG temperature to less than 400 °C in about
30 h (evep at much "higher temperatures, within the stress corrosion

cracking zone, no cracking occurred in such a short time),
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- Fatigue resistance

Extensive fatigue testing was performed, under high and ambient temperature

conditions, on tube butt welds.

These programs comprised high-and low-cycle testing, in presence of various

mean stresses,

These tests were performed on test pieces and tubes. Results are coherent
with those resulting from observation of the 45 Mwth Prototype and the 3-tube
mockup, which confirm the soundness of the stress analysis rules and material

characterization data utilized.

2.3 Construction experience

The cohstruction by NOVATOME of the four SPX1 750 MWth steam generators proved
a source _of_ technological knowhow and experience of considerable value for
futufe developments. These aspects have already been discussed in previous
publicationgs ({reference 4). We would simply mention the detailed knowhow

obtained concerning :

- the 316 L steel type EDF SPH (AFNOR 22 CND 17-12) used for the SG structures

and the welding of this material

- Alloy 800, particularly in connection with tube manufacture, and the special
provisions necessary to ensure compliance with very high gquality welding
standards (including stringent weld bead geometry regquirements)

= the tube coiling process, designed and utilized without difficulty

=~ procurement and manufacturing specifications.
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3 - THE STEAM GENERATQRS FOR THE SPX2 PROJECT

3.1 General design

The S§PX2 steam generators have a thermal capacity of 900 MWth, which is higher
than that of the SUPERPHENIX 1 components. Basic options are otherwise the
same @ thé thermal cyecle is unchanged, apart from a slight increase in
feedwater temperature ({see Table l). This involves minor scale-up adjustments,

as shown in Table 1 and Figure 2.

The tube bundle comprises only one additional layer of tubes. The overall

dimensions are very slightly increased.
Main design developments, presently proceeding, derive from :

- an__adaptation of the REGAIN concept (intermediate loop layout with the pump

at the Jlowest point). This involved provision of a free level in the lower
part of the central body of the bundle, to attenuate pressure waves trans-

mitted to the cold leg of the loop in the event of a sodium-water reaction,

- design optimization aimed at cost reduction

. adoption of simpler steam and water manifolding, comprising straight

sub~headers

. bundle upper support brace integrated in the SG outer shell and supporting
the steam header. The brace is attached to the bundle central body at the
end of tube coiling, in order to facilitate bundle manufacture and allow
for expansion bend preforming on the tubes, after coiling

« simpler internal water and steam expansion bends

+ simpler steam-water thermal sleeves.
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- Increased SG reliability trends :

3.2

use of longer tubes for heat exchange tube fabrication, reducing to two the

number of welds on each coiled tube (instead of 3 for SPX1)

water and steam expansion bends formed directly on the long tubes, thus

obviating expansion bend-to-bundle welds’

uniform distribntion of internal water expansion bends to optimize flow

patterns in this area

Research and development program implemented

Further research and development work, undertaken by the CEA in connection with

these modifications, includes :

- a

mockup of the lower part of the SG unit :

to optimize the position, under various operating conditions, of the sodium

free level accommodated in the central body

to measure sodium velocities -in the evenly distributed internal water
expansion bends (to determine thermomechanical loadings on tubes and
sleeves) and scdium-water reaction product transit time between leak

location and first hydrogen detection sampling.

- the new steam expansion bend design, involving modification of the upper

cross~brace, will require a hydraulic mockup of the upper part of the SG

unit, together with a hydroelastic mockup

- accurate data is necessary on shock wave transmission to the cold leg,

following instantaneous tube fracture, and on the attenuating effects of the

sodium  free level added in the lower part of the component. A 3-D

compressible fluid code is being developesd for this purpose (PLEXUS code).

Provision is also made for extensive tests to validate the code
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= certain more specific R and D work is being performed jointly by the CEA and
NOVATOME : elaboration of finer ISI methods, development of more accurate
thermohydraulic codes, new SG tube butt welding methods (cf. section 3.3),
design of more efficient devices for hydrogen detection and acoustic

detection (¢f section 3.4).

3.3 Improvement of manufacturing methods

Technolegical developments, grounded on the experience acquired during the
design and constructlon of the SPXl SG units, were undertaken to optimize the

manufacturlng processes and reduce costs. They concern :

- tube welding ahd'inspection processes

An orbital TIG process was used for the buttweldlng of the SPX1l sG Alloy 800

heat exchange tubes {4).

In the process now be;ng developed the tube itself isg rotated, permitting
better ccmpllance Wlth spec;fzed requ1rements concerning the internal weld

geometry.

The SPX1 process is still belng improved for use specifically for expansion

bend weldlng.

New processes, such as electron beam and laser weldlng, are also being

studied by the CEA and could poss;bly replace the TIG process in the future.
The Eccuracy of weld inspection methods is being increased. Methods speci-
fically developed for the inspection of internal weld geometry are being

validated (gammagraphy, microphotometry)

= bundle manufacturing methods

In relation with bundle design improvements (section 3.1) a tube coiling
method with prewinding is being tested. The objective is to cancel the
elastic springback effect and reduce residual stressing in tubes after

coiling.
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Technolegical studies are proceeding to confirm the feasibility of water and
steam expansion bend forming on the long tubes at the begining and end of
tube coiling, which would render unnecessary the bundle-to-expansion bend

welds at both ends of each tube.

3.4 ISI Systems

The SPX1l and SPX2 steém generator tube bundles are divided into eight distinct
sub-bundles, or octants, by the tube support structures. Each sub-bundle,
together with the lower plénum containing the internal expansion bends, is
equipped with a sampling system. In SPX1 these sodium samples are only used
during leak localization procedures. In SPX2 permanent scanning of the octants
and the lower expansion bend area is proposed. Leak detection and the tripping
of protective acﬁions is based on signal comparison. With the NOVATOME system,
efficiency will be unaffected by the evolution of noise “induced signal
distorsion. Sensitivity is increased and leak detection is faster. Wastage in
adjoining tubes is reduced. In cases of leak escalation actually observed on
Alloy 800 structures,” as .during the EDF MICROMEGAS loop tests, with such a
system, it would have been possiblé to isclate and depressurize the steam

generator before the appearance of secondary leaks.

It 1is planned to equip the steam generators with a fast response, water into
sodium leak detection system, which would limit damage to adjoining tubes, for
an intermediate leak rate range, where hydrogen detection is penalized by its

response time and where the rupture disks fail to burst.

This system will be experimented on SPXl, with a view to increasing SPX2

reliability.
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3.

5 Post sodium-water reaction servicing

For the SPXl and SPX2 SG units, particular care was taken to facilitate the

inspection and repair of faulty components after an incident (10) :

individual tube ingress and egress through the outer shell

tube grouping outside the sodium enclosure in distinct circuits, permitting

leak localization and tube inspection without removal of the component

possibility to isolate defective tubes, from outside the component, simply by
cutting the external expansion bends and blanking off the tubes with welded
plugs. (The butt welds involved provide only leaktightness with respect to

one fluid and play no part 1n sodlum-water separation).

Possibiliﬁy bf complete gravity drainage of all fluids, thereby limiting

risks of corrosive product retention after an incident.
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4 - STRAIGHT TUBE STEAM GENERATORS

4.1 French approach

We have seen that extensive research and development programs are devoted to
the helical type éteam generators, However, despite the confidence born of
thorough analysis of every aspect of a chosen component design, it is
unreasonable to exclude the possibility of difficulties, not presently

identified, arising, when the units are actually in operation.

It is consequently advisable, for such important components, to develop,
alongside the reference steam generator.design,.an alternative solution. This
new design must, on the one hand; différ basiéally. from that studied
previously, with a view to pfecluding the pfoblems which might be encountered,

and, on the other hand, benefit from knowhow already acquired elsewhere.
Different straight (or &almost straight) tube, modular steam generators or SG
mockups have been built and tested in various parts of the world. None of them
presently comply with SPX2 type requireménts which are as follows :

= service life 230 OO0 h

- thermal cycle level

ferritic steel, compatible with this temperature level and service life and

suitable for tubes and plates

sufficient thermal capacity per module to reduce costs.

Moreover, the capacity of the once~-through units built so far does not exceed

about 50 MW,
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The following options were selected :

= once-through type component

- ferritic steel, if possible identical, for tubes and plates
- straight tube SG (no tube forming reguired)

- tube grouping through tube plates

- no tube-to-tube butt welding.

- thermal capacity : 225 MWth (4 modules per loop) or higher if the development

status permits
- possibility of servicing in the event of tube leakage.

4.2 Design studied

Since 1981, ROVATOME has been developing a straight-tube steam generator design

solution. _ _ e . . . : [

FRAMATOME, particularly at the CHALON ST MARCEL works, integrating the teams
responsible for CREYS-MALVILLE SG construction, offers both firserhand
experience and extensive manufacturing facilities, specialized in nuclear

conmponent fabrication.
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- Accommodation of differential expansion between bundle and shell
Frovision of a flexible structure at the bottom of the ocuter shell.

In a straight-tube unit, there are temperature differences between tubes angd
outer shell and, in some cases, particularly for large bundles, between the
tubes themselves, With the solution proposed, differential expansion loadings
are transferred to the outer shell. Unlike the reference selution with
expansion bends for each tube, the new design is'simpliér,'easier ﬁd.build

and renders unnecessary the bundle intermediate shell,

However, such a solution regquires thorough acquaintance with bﬁnaié thermal
hydraulics. It is necessary to identify at the design stage methods of
limiting temperature disparity between tubes and of avbiding tube buckiing

hazards.

In the solution presented, the outer shell flexlbxllty lS obta;ned by
adapting the shape of the outlet header. The valldlty of this optzon has been
confirmed by mechanical analysis for solutiens using the same material for
tube plates and shell (9 Cr 1 Mo NbVv). A standby, bellows solution, could

also be envisaged.
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- Bundle characteristics and support system

Figure 3 gives the main bundle characteristics for the SPX2 thermal cycle. A

tircular pitch was adopted.

- Materjals
For the heat exchange tube, 2 1/4 Cr 1 Mo steel is unsuitable ; 9 % Cr (type
EM12 or equivalent) or 12 % Cr steels are required. The tube material should
also be suitable for the manufacture of very thick tube plates (240 to
340 mm) . Use of the ferritic steels developed so far, of the 2 174 Cr 1 Mo

type, leads to :

= very thick plates, owing to the limitations of their metallurgical

properties

- bimetallic tube-to=-tube pPlate welds, constituting a technological

difficulty and a weak point for the component.

It is for these reasons that attention has been focussed on high chrome

content steels, such as :
- 12 % Cr 1 Mo V (1.4922)

~ 9 Cr 1 Mo NbV (9 % Cr ORNL), presently under development in France, since

it would appear to be characterizesd by greater facility of utilization.

The British 9 Cr 1 Mo steel is preferable to 2 1/4 Cr 1 Mo, in that it does

not decarburize when heated, but its properties are otherwise insufficient.

- Tube-to-tube plate welding

The solution proposed (figure 3) comprises :
- steamside : pintle butt-welding

- waterside : sleeve doint with pintle welding, favouring a hot junction

process, with easy tubing through the lower tube plate.
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The technological -developments were undertaken with assistance from the
FRAMATOME CHALON ST MARCEL works. '

A specific tube-to-tube plate IBW device was developed permitting welding at a
distance of a few hundred mm. The welding process was defined.

Technological developments are proceeding, to optimize parameters and weld bead

geometry.

Progress is such to date that, in 1986, we shall be in a position to undertake

characterization of homogeneous @ Cr } Mo NbV tube=to-tube plate welds.
Work is also proceeding on the tube plates and the tube support grids.

4.3 Research and development program

4.3.1 Rand D performed in_;ge_pgsg

The decision to adopt the S5G alternativé design presented above was based, in
the first place, on -experience already acquired in France, which can be

summarized as follows :

- operating experience with the PHENIX ferritic steel (Chromesco III),

once~-through modular evaporators (3)

- design, manufacturing, testing and operating experience with a 45 MW
straight-tube steam generator mockup, tested at the "Les Renardiéres®™ center
().

This industrial size mockup was preceded by several sméll rigs, used to
define the thermal hydraulic characteristics of a s::aight-tube steam
generator. These included the 3-tube mockup MAESTRO, the 7-tube mockup
MOHICAN, and 2 l-tube mockup (7).
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- manufacturing experience (tubes, welds) with a ferritic steel (EM12),
compatible with the temperatures -envisaged. Experience of the operating

behéviour of EM12 in conventional plants (8).

With a view to confirming the soundness of the design decisions presented in
Section 4.2, a 3-fold 'R and D program was first implemented at the CEA,

covering :
= Materials

Characterization of 9 Cr 1 Mo NbV steel (ASTM A 387 = Grade 98l) is

continuing.

Provision has been made for the manufacture of a 300 mm thick forged plate

and tubes with an o.d. of about 15 mm.

Extensive testing -is planned to characterize this material : the physical
properties, mechanical properties . (tensile strength, compressive strength,
creep fatigue, toughness), correosion in water or sodium will be analyzed both

on the base metal and on tube-to-tube plate welds.

- Thermal hydraulics

The differential expansion between tubes; or between tubes and shells, must
be very carefully assessed in this type of steam generator, with a view to

selecting a suitable method of accommodating it.

Related calculations involve the use of a 2-D thermal hydraulic code for the

sodium-side.

The BACARA code benefits from the extensive work performed for several years
to qualify intermediate heat exchanger thermal hydraulics (9) : water boiling
models are integrated to simulate heat exchange inside the tubes, and coupled
with the sodium thermal hydraulics . Hydraulic gualification tests, focussed

on the water boxes and inlet and outlet ports, will be performed.
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- Sodium—water reaction

It is planned to characterize the 9 Cr 1 Mo NbV steel with respéct to the

self-escalation of steam/water leaks into sodium and to wastage,

In addition, the compressible fluid acoustic code PLEXUS (cf Section 3.2)
will Dbe developed and qualified for the calculation, 4in this type of
straight-tube SG, of the consequences on any part of the SG of the shock wave

resulting from instantaneous tube fracture.
Qualification .tests will also be performed on the method selected for water
leak detection, particunlarly in the delicate areas between tube plates and

thermal shields.

4.4 Sevicing after a sodium-water reaction

The straight-tube steam generators, proposed for the cdmmercial plahts, are
very large components, comprising a large number of tubés. Fast leak
localization methods and component repair prrocesses, adapted to the SG concept,
must Dbe ‘developed, in order to avoid systematic removal 6f the component, in

the event of an incident. =
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5 - CONCLUSION

The development work undertaken for more than 10 yYears on the Alloy BOO,
helical steam generator has resulted in the accumulation of a vast amount of
knowhow on this component, subsequently completed by the experience acquired
during the construction of the CREYS-MALVILLE steam generators. These
components will shortly be put into service and their satlsfactory operation
will confirm the validity of design trends and the choice of thls 8G concept as

SPX2 reference solution.

More recently, the straight-tube design development program implemented will
Provide a back-up solution. It is intended to continue and intensify work on
this program, éith a view to achieving, in the mean term, a knowhow level
comparable with that attained for the reference solut;on, so that a

straight-tube SG can also be proposed for the commercial size breeder plant.
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MAIN CHARACTERISTICS OF THE SUPERPHENIX 1 AND SUBERPHENIX 2
ALLOY 800 STEAM GENERATORS

SPX 2 SPX 2

NUMBER OF SG'S PER PLANT UNIT 4 4
THERMAL CYCLE
Sodium inlet temperature (°C) 525 525
Sodium outlet temperature (°C) 345 345
Water inlet temperature (°C) 237 240
Steam outlet temperature (°C) 490 _ 480
Steam ouflet pressure (bar) 184 - 184
Unit power (MWth) - . 7 | o250 800
MAIN CHARACTERISTICS
Tube o.d. (mm) -25 25
Tube wall (mm) 2,6 2,6
Number of tubes . 357 423
Tube length (m) 81.5 29.3
Tube material A BOO A BOO
Number of tube layers _ 17 18
Shell o.d. {(mm) T 2880 3200
Number of butt welds per tube,
including thermal sleeve .. 7 5 or 4
connection
Component overall length (mm) 22 24
Dry weight (te) 194 202

TABLE I
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ALLOY 800 HELICAL STEAM GENERATORS

4 single tube

Mockups 6 MW mockﬁps 45 MW mockup | 3-tube mockups | CATALINA HELENA
Zebulon
Operating period’ 1971-1979 1974-1975 1973 and 1983 1985 underway 1985
: - 1975-1978
Number of hours 10 000 1 800 18 500 in 3 000 H - -
of operation .
sodium
5 600 in
steam
Design type Helical, Helical, 24 tubes Helical, Helical Helical
2 coaxial I~tube 3 rows 3-tube 4-tube 5-tube
tubes helical
Tube o.d. {mm) 25 25 25 25 25 25
Tests Performances | Stability Performances, Tube dryout Tube dryout Tube dryout
Transient andurance analysis analysis
operation . low loads
Endurance . startup/
i ' shutdown
Test laboratory CEA/CET EDF CHATOU  |EDF/CGVS EDF/EMERAUDE | CEA/SET EDF RENARDIERES
GD QUEVILL_Y : - [RENARDIERES RENARDIZRES 'CADARACHE
TABLE II

SE/VEE-WS-VaAVI
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HYDRAULIC AND THERMAL HYDRAULIC TESTS

MOCKUP COMPLETE SG | FLOW UPPER PART | LOWER PART |AXISYMETRICAL | DIAPHRAGHS
DISTRIBUTER | (TOTEM) (KESAKO) LOWER PART
AND (ALDOKO)

BUNDLE INLET
Test Period 1975-1977 1979 1982-1983 1984 1981
Scale 0.16 0.32 0.2 0.2 1
Test laboratos| oy (kcg) NOV (FCB) CEA/CENG CEA/CENG CEA/CENG NEYRPIC
Ty then '

CEA/DEMT

TABLE III

SE/vez-NsS-vavl
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MECHANICAL AND

THERMOMECHANICAL TESTS

MOCKUP Thermal sleeve Tube—to-waterbox lower expansion
connection bends
Test period 1973 1976 1975
1 .1 17 tubes (1 : 1)

Scale

Test laboratory

CEA GD QUEVILLY

CEA GD QUEVILLY

EDF RENARDIERES

TABLE IV

S2/y82-WS~vVaVI



—S¥ve—

VIBRATION ANALYSIS

HYDROELASTIC MOCKUPS

MECHANICAL MOCKUPS

Mockup Portion of straight | Helical bundle Expansion bend Numerous mockups
tube bundle mockup mockup
Test period 1980 1981 and 1983 1983 1974 and 1979
to 1981
Scale 1 0.5 (5 layers) 1 (30 expansion
' (8 supports) bends)
Laboratory NEYRPIC CEA/DEMT CEA/DEMT NOV (FCB) - CL)
TABLE V

SE/VBE-NS-VIVI
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SODIUM-WATER REACTION-R and D
ALLOY 800 PROGRAM

- General analysis of the phenomenon
— Calculation code development

- Leak induced wastage
About 250 tests

- Average or large leak effects
About 30 tests

- Effects on & tube of local overheating
- Self-escalation -~ corrosion effects

- Hydrogen and acoustic detection

18I
DEVELOPMENT PROGRAM

- Eddy current probe capable of detecting tube thinning due to wastage

~ Tube creep measurement probe

= TV camera for scdiumside bundle inspection

TABLE VI
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SUPERPHENIX 1
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STRAIGHT TUBE
STEAM GENERATOR
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SUPERPHENIX 2
STEAM GENERATOR

ARGON BLANKET

5
_ =
SODIUM INLET p } ( € SODIUM INLET
THERMAL SLEEVES —i = UPPER CROSS-BRACE
I ; W L7
STEAM MANIFOLDING } =4
N LHC TIE-BARS
+—— ___ HELICAL TUBE BUNDLE
e
=rD ik
]
=1
J"J'/ b rlEu
LOWER 1 i
CROSS-BRACE § - f
L T (=l ]
WATER JU= F
- N 2 RMAL SLEEV
MAN]FOLDING ~_ B i _— THERMAL SLEEVES
WATER INLET L i [ WATER INLET
3 : 'F N
-

SODIUM OUTLET

N novatome

—249—



IAEA—SM—284,741

BN-800-BEFHEREOHBERE

Yu.E. ¥ & 4—07, LA 3F= +ba7 VV. 79—y, A A, V=4 RF-—,

8.I. ¥3x—-9=7, M.F, to¥—-,7, VI, ¥ ¥=x7

BEFRziznv¥-FRET2BFEES
VY EZ P& EHILMEESR

-251—



7% 800MW £ TH ES#3 BT, BN-600 BEFFOEFLF z ¥ VO HESRBEIhT |
5o BN-800DRBOEENER LEFTHNLHUEBRCLIEFFERIC OO TOMBELE RN
EhT 3.

B, VEOETH I AN F~OEECI, VVER-1000 & RBMK—1000 & 51500 %
BFI L BRTFERLLRTFNREIOT 5 M BEMEL> T B0 TR EDEKORIME
BRRERT, BOORHREHSERSNTS.C OREOEER 2 BEMMFEHEESH b1
Tméocmﬁﬁvﬁﬁéntﬁ%,%K%mﬁﬁﬁé;D—E@%&ﬂ@ﬂ%ﬁ@%wmﬁ%
ERAEL, RELo BN-350 &BN-6000 KT ORERMEF (L 2) D—EORBE~DE
FOMBEREE ¥o COFETORKOEMLEER, £OBHECH 70 BN-600RE
DEMGERLODOEL TR ML, VVER-10007'5> rOBEIR FO L6 HEBATH 3o

HEF RO RDOEET, SE¥OBBEER~BIRIEN S i,

—F BT B EENHANBEOTESE S 1 1Y A OEBERET 5C &o

—BECBLUERHTEELMT 3T Lo

—AYw b, FAYy b, Hl#, BELEETIC L

—REOBERETHS AT EC o |

—BRO—BORBOEEHNRRHE L, TORADHFREHIC L,

BN-350 & BN-600 DEFFRMIL, CORBOBELBR LI EELIZC ENTEE. &
FHEEHBOEEMORIED, TOSAT—EOBNNEB SNt L30A, £ OBBICE
TREELDOTRED -0 BN—"GOIO TREERFH=x :{le-*r"‘@‘??{i—&?(ﬂ%ﬁﬁa’ﬂ A ]
—LBODVERBOI AN~ RELFRRSLTEY, BEFE4 5 - ORSRESHNER S,
Tor 1 B MAHD oL MRS L ERRER O RAML AE B AT T, BRBBENE (ORI EE
BOBEORTEER ) BEHSE SN TS,

ERENLT D5 AR OFE, Be, FHEBER Lo RAZTTHBRE LT DT
R720 BT, BN-600 K 51 3MEEFICEA BB OMBER, 7.1% HMEEL T L.
BNOEED 2 FEBOY, COBMCEY 3EENRERBAS N E22Thio RER
BT SN T AR EET &5 L 2L TV AL EREBNC &TH 50 B, HMFRHO
FAELTELONEDR, EDLS5TLDTHSS Ho |

BHTHEENLC L}, BHRNORBEDOHHTHS0 1982F9F 13 A~17AET V4=V T
Bk BEFORRICET 5 ERABT, v5 VAEORERR, SRROKOEFNIREN

—253—



DR BAEREZRETEDOCRELTHELL TS L L, 21 HEBDIRUDIKREFHIRE
FrOSRBNOREOCRE SRR ST,

FBFNAEBHFOBARANHELEROIBTI 2 DO0BERLEECE®SHOATH 3, AL, +
NTO7 0/ 7 LhDRRCBBREER L, TOFBEOLBEETH S,

HETE, BEFERERBCEATHERAY S Y OBEOLEFE~0DD 1K FEL T3
CEMTEBLEERLTIND BEFOEADT 0 S AMIOERBEL-ELES, Bxin
F-ORERBHTEHELTERIBELITHS 5,

ﬁE@ﬁﬁFﬁ#@AE%ﬁmcwrwwoﬁaﬁﬂ.%@&ﬁ%##@&%mT&&&%U
DHoNTS. REREP, REFHEFTOBRF M) voFlR, ECEENNKANTETS

Bo —HEDRRRIT, BORRICENTREE10~124/HME T, AL, RO bDICE~NIET
L5 b MBIMBERA FOTMRERERL T 3. BUARL VOBSRBLETI L2 UNEE
T %50 BN-800RUR—/¥= 1+ T2 29 72— 2 50RHBRDS O hiCBTIRELEOIT
ndo HAZEEG00MWH S 800MW, 1200MWH 5 1500MWA DA _kid, TORFFOEDX
ETOWEATERENTI S ERHFIL, Y ) —-IEBCBTULABEC, BOERESEEG
B{RONIDTHB. BBHY 1 7 VORBOBRBLK, BEEEORLEES Z~XTRY
Vo ]

BRI, BRBOEREED 7022, 77 /09— Ol LkE, BEERCEFNRETEE
KR SMEIFEDOBRLE LEFD, PULSREEEZL-TW S,

BIEFORBBROBRELEANTEE R, FRERET DS, REOUENSZ LS,
BET, LHrbR(EVEZFER-ABTRARTLEIDTH B0

BN—moo-ﬁwm%m.vﬁmﬁ@%%ﬁﬁ@%§®¢f,mm&%oﬁmfﬁ6oﬁmﬁ
ﬁiﬁmﬁﬁﬁbrbiat&%,ﬁﬁﬁ@kﬁ@%«@ﬁﬁ&ﬁ?iﬂﬁ&ﬁéN%%@Té
%50 BN-800HEEN D LA B HiTiE, BN-800R3TEELBOZRLO{sh-boTHY
NELTOR . ERMTHLER TN EN, TLT, ITHELELNOBFELLINTFNETESH
L>o BN-800iZ, BN-600DEMNT A 77 <&, REBEICE, REC#E tORREHERALT
w%o?aéoﬁ%kmﬂﬁm%ﬁﬁﬁﬁmr RRLARAREP, AERRT~EDEZRH
boé&%mééoBN6w¢BN3mmﬁmﬁﬁm¥&&nOém@éﬁﬁ?@&ﬂwom
Bolel ERSRDTETH B0 o

FLWE A TOERELBER, DFDLI3LDDTHASD t#iﬁé’ntb\ Bo

—$ﬁ¢,EX®ﬁT§$%ﬁE?%%ﬁ%t,%%~W%®ﬁ@%®&ﬁo
—254—



— BB YA I VORI,

— 10~20% "HM O¥REEEE DE Ko

— 13~ 1L4DHERORE, |

LT, BRoORBOERLBRIEDHTOMRETRT .

EFF, Fi, BERER
BEBIYS Y, 7029 b OBREEIBBOERNTLIDOELTERAEATZ. VY ET
3, BOBETFCBEERILDBREIERTIRDORRLENL S, TORBOES SR BR-5
BOR-60, BN-350 DRFIFTiThirico BB, 19834 BOR-60CICIZEBLSMILY 7 >, 7“;1/
PO AR OERS NI, i
600MW %2 & 800 MWD HH DM FLOEROHEKEERENio BB, CHIZ075m
H5095mETOFLORE L, BRUESAORDHMIE L >~ TEREN o PEHFHFE DK
ME10%/ HMOBBE B ELT, RESELSGMOMBIR SmE THX S hi. HHERSE
EBOKIII0OHTOHHEML, MY 2REY AT LYERL, BLCET IZROERICHIET 2
CEBBEENTL o .
FLOEROHKRICESEY, TEFEROES O LASOES OETORDS 2% - 7% ik
bbb TFERETORBREELCER SN, THRATRELIFEBRR L 7OEREIR
BN-600 LML RBHFINTI S FRATRBICONTHAE, DETHEBREIHA LR,
GEREAMEOLBEFALTERSINT I 3. Ry 7OHRBR~v FERMBO &L, SHHE
ELMBEOETOERENIENLTKAT, 149 CORESFRHELDITEDCT LBT &, K
FFE(ED ) OBERREB LS SNk 1L, BEDOXHBROLEZRIRLL, HEY
OXFEE, B5, AFNOREORRANENL, BEY S 7RBROXERTY ¥ 7 icEL SR,
ROEBR OEEHLED Y, BBY -~y 7LOERERIN:. EFFADOREERE
FROBEC (23 ) 3FED(AER)EETS ra@ALh, £hiIBN-600 EFFD 23
TR > T, BERER 1 ZOZETHEI L, 4 H=XL60EROTICRERE FROKBNBS
b, BEEROERBHER Shio |
EREOHRBRIABOFREERCETRMEN, 1BED {7 o EBHORNICH 7%, €5
FHORBREER S ) VL OEBLLEAFOEAGORBOTCHE SN, RO 7 o0&
THEAERBRIERF )Y L0BREERVELL, FRIOFAECEESN 30 B ICED

ERBE G LHABOBRESTONEY, BERERALTRELTETE 3.
' —255—



2RFE, BRE

F LMY OLAREORRKEZRIRNEB Y S00mIZ BN Ticds, BHHOKEITH 154
WELKET 2 RROBEB R T2 0BBEBRITR INTBRIETE SR b0, EEHIPD
SATFLARBRERBOTHo70

DL IVREZBERBEDH N, HFTHBAEORT 4 v 27, —DOL—~TOBY, BER&E
BOWBEH TSI LTS, COiED, EROEFHHHIRFELROEEFER DT, B
—THORFEDTT, V-TRE->TA-OBRERGFEZEVEIE T3, BRI, COC
ERTNRTOERNDIANF —PREBHIC T 30 25%~ 1005 OHER TOFELERF

C HOBROFEHAIREERELTBERICL T3,

RARLESDBBEIE—HR LT, ZREOMBASBLEERD 10X 2M DR F— L THRE
Ehico BREAMBDOIH 10X2MAF -V OERRKERELT, BEBESOAODF F ) 94D
BEIZS05CETETL, £, BEIR40CEITTT LN - rvOEhiERICL
2T, BBREBSERECA 27 DB SN o

BN-800 DRBOEER /NG A =2 ~RUTOISEHDTH 30

—F T v 2100 MW _
—1WEDF Y DLDEE  reereeereseaces 547,354 °C
—2RFDF Y ILDRE  veeeeere-505,/310C
—1R%, 2RFRAOEHBHE 30000 t/h
S H A ceeeerrerens S00 MW

BN-800 RIGOBHMEWCR 1 EDL -y, 2EDOETBEURKEY THRBEN T 3, KFE
ﬁ@iﬁk@ﬁ—z??4ﬁ%x?yvz,R%—»ﬂ@ﬂﬁﬁﬁg%mﬁquéc¢ﬁ%b

LhNize

—256—



2 &€ &% o B H

19824 vV E T, RFNREROHE, BEREACEGIETIZLAEEOHBOERNE
Blio COBRR, TNTORFFOIA7ELEARK, BEFELEHT, 2AELOELD
54T@*ﬁmﬁﬁﬁﬁw%E&éﬁ%ﬁ#ﬁﬁbénfméoE%W%%ﬁ@ﬁﬁ@%kﬁi
ﬁ%§ﬁ®ﬁ%$%§<C&mmato%ﬂﬁﬁﬁﬁ@ﬁ?ﬁ%é?ﬁ%ﬂ%@ﬁm%ﬁmén
7o CORMRBLRK, BN-600LHP IN: —HOBHNWREOBRN ELE L Lico BLE
BUBRROEDOLSI B ETH-70

~RABORIT LOBHFT UMD LELTHET S &0
(BBOBRMEE 1B+ DEGURU—~EORETIHAB~DOEROEZEOEORBRE

DA )

—REHRES R T LOHY 2 FERLLEBORBOL BES

—HHETCORFFEERSTTEL D> BEORFFELE L L TOFREBZOLEE

—EROBEDORHNEBROETOKRZLDNTOER

DT L, BN-800DRBORE LD ZDMOERDEE D/ HICBN-600 & DHET, —
EOH LOER LORESBR SN0 )

~ 8% DESEICED ERBEREHBLL BAICR, BHOERODPOBECS T
HUDEIHI, FRF/AXRE-T, 7 ) O LOBBDRERL DT, F2L — & —
T ES "  DREHBINBILSICE T 3,

— 12NN RER LB~ NDRELOHBERT 6 -~ VOBAROHE LOWMENEFH
%Eﬁ@%%ﬂ@m%@6ﬂ§$ﬁmﬁﬁmﬁﬁmﬁﬁ8ntoﬁﬁ%éﬁ,%%E%@E
ERRE, RHBBEE, ZL2EBLEHT, 1RR, 2RROT~NTOHBRII—KED & £
FOFBRDO LML TONT B0 WMERBWHEHE LT LictEd Nt

ﬂB.ﬂﬁK%LTMﬁWEQ%ﬁ%ﬁHﬁEén,ﬁ&@ﬁ%wﬁﬁﬁ,%ﬂﬁﬁ§MU%
MHEMAILL.

BN-800RRY I ZDRIRELEBREFAALTOT, TXTORRBED L— 73 HEREB IR
ﬁénrmf,%ﬁ@%@&ibt%HVZ?A%ﬁécéﬂ%ﬁ%ﬁmwib,##KEﬁT
59, FEDLTHSDTHE L LosMlo720 BOKK, MBHEDOSEIWRELEZICLTL, O
MR ER> T 5o BHFRCHELT, BN-S00 CHRSRERLTFTLT, 2 OGO
TNTNON=TRF ) Vb ERDBHDRTREBRY DB LA TINT, BEHROBDEE
YRTLLENE2T Do COVRFLBEFF MY v 78, RIZBBKBLE OBRB = ICER S

~257—



NECLITN-2T B30 (FIZE, BREOKFESHIBOBKE)
( LEEMAD ) ERGBELILTR, EFFoORMNBESRESEBULTEELTNWAC LT
5.
— BN-800 DEtEIIZ, B LOFHOBNBENS 5.
TFTROGNHELEAZINTOEYRATALALERINTHE3OR DE¥DEETH 2, DL, BEF
Fogl, EERNFEREFRUBARDO 0L R /854 ~2~Day bo—n, ALK, kK
LOELDERDIS, REBHOBRRFEBDLYAFLNNS I~ —-Da Yy b o—-LThbe
—ENOBESOMNEREOCIBFEAL AT LR, MY 2RHELL>TIT, 2055DFhEh
B, TRTOHPECHEAZEEL TS REDOLAZLODTERBERIITIT~NTO
FEESETT 2L E TS TREND/CT A —F—ky FORBERIZ, /5 4
— 2 —DRFEEBRXHLTIDOMI LABBEERINT IS,

—258—



X | B

1. 0.D. HFFITRF—, faE
T hoFy -zihA¥Ey 54(1983) 2.62
2 A P. TLIZHYFOTHE |
TraF¥ - Tar¥Fe 56 (1984 ) 339
3 (ORW-82) OFE, BRRUEKICET 5 RFIREMOLLRMOKALM

T roFr -xihLEr 54 (1983) 151

—259-



BN-800EFF ( RV 7 ELAXMBONEER )

R SERDC VCR R E S MENOANCLY

= 1.

5. EERA 7

8. Wl EEE P L5
1L AE&E7 5 7

—260—

4. F il

8 XEWH

LAy—=vry 2 Z2RE
. XKEBE&ESI .

6. BEBRE

10. AR ERIRS

.9 LHEIEE



N

—-192—

Bj2 Ft@EPOBN-800FFIF (R & MBI REN TN )

LRMEREE 2 #XlmE 3 Ky A @EE7SS 5 EHEEAKOMY 6. BT X i
zﬁﬁﬁvyg 8 FiLWESKoHE



. H3 BN-800EFF ( ARIEE )

LFL 2EETZS 3 ABREER 4 REE 5 RS
6 RERBEE 7 ARBBBOEHERE 8 ABFv O THE
o AIE FHE

—262~



IAEA-SM-28442

75 RIS HIBFEFRETORE | BHEF 1500702 2 )
.CRAVERO:EDF, EFNEBHBE - CEER, 75 X

M

H.FRESLON:NOVATOME, LePlessis Robinson, 735 » &
C.GAROFALO:ANSALDO, NIRAZEXEX, Genes, 12V 7T
M

-AUBERT, N.LIONS :CEA-DRNR-Cadarache, 7 3 > =

—263—



TFAMZZ b

CNETORBRERCIoTRONABBREERE LABEF 1500 Yoy 7 ro BRI,

CREYS-MALVILLE REFSEELBBLABI, To0BMEE o TERAEET 2T
@, CREYS-MALVILLEREF L VO BBESIUEBE T X F QEVEEIFOEFLE

BRI ECELHE, CORLORERTR, SHOFL O HBECEIEESEATNAC &
55,

TIVALBRT B EPERINTVICOT oY 2/ M, REXEB L FOZEDOERE
CEDEBC L LT, ROBKECRRET S & OTHETS B,
ﬁfu&:ﬁb@ﬁ@@ﬁ&ﬁ%ﬁ&@ﬁ@?&éo

-~ AHLENEDFIcREERLIRBOEH,
~HMIFHRE T oSz 7 FBESEHOSNTL B,

@®ANSALDO HOEBEZ W7 NOVATOME #Hitk o TR FFEGLOBESTHATL
So

O@ﬁf—ﬂ~K;9T%K§“EV%%%K@Téﬁﬁﬁﬁbﬂfw%o
—%ﬁfﬁﬁ%%@ﬁ&ﬁ1wm¢105m&j?5%%v550
—éﬁmﬁﬁm,1%7E$§?MHT®;SEW%%KTT%éximﬁbénrwéo
O F 72 B E DFERL

OERFTFRBTOEL

ORBILEFFEIFECBETIEENLA 7 7 -DREY

BNHLTERHOR, 1977FERTHOITNEBEINTCL-T, X0z hOXTENA
Ty YHBEEIRTH 3,

—-RABODEFFEE

~CD7uYz ) tEBBRECEREENRLTOELICL, CAREoTTHEREEESICT S
TeHDHAFLIREBORA

=~ 1500MWe QR ADICELETTEZTRELAPLBLIO—RBXLESE, CREYS-MA
LVILLEREFROEREROERKHELTIZERTROER, FRER
—ZEBRTHRBDO LS~y FEE

—EBLRyTERMF I REGAINBOE O FRHEE

—ov2 )= CEELELEES
—HPEN=TERBY L4 DORAEBILABEN IORE

—265—.



CNoDEFTHLRRBRCELTHTHODNARELLY, BRILELREL DR P RBREH

T&HT LG o7,

CHEBTLT, LAY s 2 BETA3-HRCEADEBET THERRRIESED

SNTL B,

1.

»

xXynszs VOBESLIU BN RES
1.1 H B

RAPIDE1500/SUPER PHENIX-2RBERDOEFFLUTF, SPX-2)iz+ r Y
O LBHBEFTHY, COEORFFORRBIIRAPSODIE 5 XU PHENIXDER L
EEHILE>THTY, CREYS-MALVILLERER(SPX-158)0D1977&ILs
ZRRORBELLoTELIK—FLEDHI,

CREYS-MALVILLE REFCH K BAEFOBEERBETIEBBREROI S50 b
DTH B,

* BB, VI VARBYAIFAAMF-HEORLERINUETRET A LTCEEBL®
HERLTHBET &, i

C T IYRTH2 5ENDSCOBORMFOBED 1 pOEHH—RLTHE BRTHY,
cmﬁﬁﬁm#%mﬁgﬁ&ﬁ%ﬁﬁvwéc&o '
* PHENIXOBROEERK L > TRONA T 0w AOBMAEER, CREYS-MALVI
LLEREFOBRROTEM U KRERX L oTHDON TV 3, SBRIBEFORE S BiEICE
TARBNLMEORNESEINTH S,

RAPIDE FOBSE LN SREDER LN 0% DY, HEMICIXCREYS-MALVIL
LE BB 2OTHOLNAZRBETHY, COREFE OO TRIADLFTHERTDOOT
N3 (1), COBBFRT SV ATREBETILDEBREH SN ODTH LY, ZLBEBLE
ENENOEDORHBICERSIREICLICLY, OEETHLERUTETHIC LEERHL
THEALELD 5,

RAPIDE15C0 DALEL LTI, REEIRXR MERE IR FOEREFTERERLLTS
D, FMULTFRER 0 =7 FORE,LDL, MBLLBEMCESNT, ST LEHEFOL
7 s v DBRROFT NI, | |
BRIZ2T

- 7o RADHBRLI>T(HAFTERCHY TEEBOAREGAIN V=)

—266—



—YRTLORTBEOHMTC L oT (AT 4 ED~REY 7D S5 b D 3 HTOMWARE
XD, EAFBRBER 57 ) |
cBRELOLFICL ST
~-RHEEODAW(FZEE Y TDFE v F—2 a )
~BETETSEROBENTEMK (FEoy 25 )
~BET O ADMEL (FIZTRERESRDS ) v Fix &)
—RAFOBRD (—RRV TOBE, FHOBOHIDEBELET )
- HRATORS (MEIREE, FTFFGOTERAGAZ7) v s Ky 72)
* VR TABLIUBROBMAGICONT
CORHFTREIATLEDOM, EESIUVBRr~TNVORSOERNTEL L o7 ( EFIF
BEO—RIEE, FHOK BIRBRZ0E, BEIBEOLEA L)

1.2 & B

RAPIDE1500 BOFH/T 0 U= 27 M RER, KO3 BEICAT THDNI:,
°Jﬁ7%49MHSPX—1®ﬁ7&37®ﬁﬁo

CORBORAEL LY, PHENIXSLUSPX -1t koTBonr@REERTE~
%, CREYS-MALVILLE REF CTRAINARELOBHELEELINS, Sicgs
BEOAEEFLRETOS ) POXBRA 7Y s VERETEC LT &I, —BETE
AIELTH, ZEEETEDONIBEICE T, BEHLHESLVEYSPX—17T
RASINAFEIBEL T ENBREEAL,
-1Qsmqgmnﬂméntzfvsyw+ﬁﬁm@55§®ﬁééc&%ﬁﬁb,é@
D7BY s O-BEEERET 3 700TF HH9 S EE

CHEBFLT, ZLUBEOMTHADNABRICLD, T DEFFHT SR EH S
DOHHCRLTEESB O, BER, BROBRSBLURERFOERMSES SN,
(1L4.38W8E),

CORBEDERIL, [FHT 0L =7 bOPE] (AP S ~Avant-projet Sommaire)
EVEREI NIz, COXBIB 1983 FRITORAICED 3 RAPIDELS00 T 022 b o
BREEHL, SEBRTNESIEENNEALTBOIRCTE6DTEH 3,

COBRBETHONAERILELY, CREYS-MALVILLERBF B LTEL I ES
VERISNTOEY, BEEEEOBEICLoTEORBEBRIE LATUSE O C S8 55 iC

—267—



A=Y A
» 1983—1987:HMuFW7 =22 F (APD-— Avant-projet Detaille) D7 HDEH
EABEBTEEKTOF—SuKEEon tdhso (BLReEONEIZBEALT), 19834
MF LIRS BESBEEEN, 1987TEFEIRHMTOLIUEEEERT I LBEDS
N7,
~—B#0H37oY 27 b (BEFFBLURFFUNDERS )
~TEWETo 447 THBCREYS-MALVILLEREFA &, BROBEHURERN
DEOFPHBLEE L LTHFETEIRFFLLTOEENEaR
—EFFOBRBBEEINALEE, 1987TFEXIEFFOMBERIBERTEILILT

— DR

1.3 F7ovzg bO—RBBHUBRES
1.3.1 Ay P=—wnw
EFFicE+ 38BEId, 1987E¥IJICNOVATOME #L0BBDOHRIC, s FIN
HRMBEENSL T 7—2BRLEBTEIL5EHONTHE OO, ARIKEART
ELEFFUADBSORBETERERRDLI BRI Va— ik EoTEHLNT
Ao ‘
e ARTEDOF 77— 1198746 8
c A=V /HHEREROL 77— 1988&£ 17
CDRT T a—ncETOLFRIRR, UTOIIUXE(REERP ) ZERLL
T 3,
— @B FHE (DAC - declaration d’ autorisation de creation) D7:>DFRELR
&2 (R P S - rapport prel in;inaire de surete )
— AZEEEE ( DU P - declaration d’ utilite publique ) DBFEXF
- HHHFTREXE
ZheDLERFL19854F1 0 BREBEZRTETFETH 5.
1.3.2 EBHYA b
HMEFH IO I PORHDBEIR, UTO2HHOY A FEDOOTHFORTH 3,
— CREYS-MALVILLE(SPX-1DEBBENTVHI3REN)
— SAINT-ETIENNE DES SORTS(PHENIX#:EEEH T 3MARCOUL

—268—



EQev g =L )
AT 2 v BUREFEILRMOTER, F7o0V = rEELRIITIR, 0T
NOYA PEHEZLEBR TSI L2LBEEN TN S,
1.3.3. APDBBED/*~ b+~
70V =) NOBIETHSED PO, REEFRTov =2 tOBETERSA
LEBUTIEHL S N- P —RBRDOBOTH 3,
*NSSSZOWTENOVATOME #, 20 &K DIVTANSALDO #BHL, #H
BRO\FELODOWTRUTO A —h—nEmT 2,
—BEFFEGL—RNV—TORFENCDODNTIENEYRPIC#
~—RN—TBIOFHL-TOEB R Y IO TR I EUMONT SCHNEIDER
fas
—FHEEE LT, PHAREE, RBUHIBREABEOBTRBIL O TIISTEIN
INDUSTRIE#
—RFFFE, —REBOBRKO, PHEBROEBHLY Y, BEHMHBREBREORTH
BIDTIIANSALDO #EA £ YT - A= —
4= t*y/ﬁﬂﬁfcowt'mALSTHOMH:
5, 75 REFAT(CEA) RFL, B8, EFFOLBLBNTET 0=
PCEEBRTE IMRARRBEHC LI >THXELET 2T 3,
1.3.4 BBHA 70 .
BEFFIHLTHTOAT3ERIZ, COGEMARMEBE V4 20 (ABOMITELT
ﬁﬂﬁ)Kﬁbtﬁbfméﬁﬁé%ﬁﬁﬁéafmmmo$7n9:7b®$igﬁm
F-LDHOERBILLY, BREI-F 12— arvBFbhTrHs ( BE, ©&H B
Bma—H#&) (2],

1.4 FoI=7 PORETOHRE
141 —BOWTEESRE

F7elz/ tOTTORTFFR, ENBOBBRIEUTEETZC EHFEIATY
3 WINDEFFOLUTOLIBHTEETTHICLNTE 3,
'Eﬁ&ﬁé,ﬁ%FQEﬁ%E%¢wﬂé@ﬁ@?«?@V&wfm—%mﬁﬁmﬁﬁ
-%ﬁ@ﬁ%%ﬁiﬁm3ﬁ%EI%E%%ﬁKME&&%@éﬁéo

— 269~



s ERBESX
caFERESR (18, 1BM%0OLS)
1.4.2 F7odz 7 tOREHOERE
RAPIDE15007 vy bRBRAENLEEL T 23, CORFFORLMER
BT 3EHE, BERAFIO20OTTONTHWAESEBRAEEIFATEHONTL S,
HahEBRARILs, BEFCHBOFHETEBILANZ LD EL TS,
COALHFTI, EIELNEBEF (FCPHENIX) OEEDOEE L, CREYS-MA
LYVILLEREBFOFBETFHIOBRLTONALELF R EFHIBTOERICLY,
RAPIDEISOOREECATE 2 ELEEOFRBB O AL,
RAPIDE15007 0=/ CHASNIRLERB LURLETIR, 198349 7
RESLBMBEDFRRL BRI 7:DTH 3,
LEEREARIBEBRETHT, BAFOREREH LEENICIARLEEREFLE>THR
BEINKLFT oV =z rOEFFOEESHL2ETER L LT, EFFORERESTD
N7 (8le CNEBRTIDHOLELT, BRFOLWTTONABEHRINELAZET, 3
ERZOHFEEZLPLTOOL DHDOBOERIKDHTERIBTDN, THILLEROEES:
REHEORBEAAF3 A VY RBELALDLTHHOBESERAENAL 4. T3 L
ciEBL, THHEBEOLZGOELEERE, EFFOBEPRPOERMHELELET LD
< (5], CREYS-MALVILLE %%mm:%@cknénu\t; D RFLERERE
BBVZR2ELTEBELEIOTHEU LS LR o7,
COBEBERILHIC, 75V ARFAFORAEFEPLITTTRITDhATHE 3 LO 1
RRE R RRBEBOLE LN 5o '
RAPIDE150 0D RIFEOROEENLAT » 713, EDFHERIBTOBFTOX
BEXELLTTFHZLBEETTRIUETELLTHD, THELCHREEDHERIT 1985410
RECRTTETETH S,
1.43 BEBIUBRIAE
RAPIDE15007 oY =7 FBELETLTEDONIZEFHUFEHO—DLLT,
BHEFLEDODELBRHBLIUVBRACDRENET OGNS,
. BEERHZE (RCC— Regle de conception et de construction )it 19784 {T#
KFPLEDNTARINTED, TNUREHBLAHEINTVE, ChETIK6HDOHRE
EBRRENTH B

—270—



RCC-P!EHXE o RITEEL:-BEE

RCC-M BB REsT IR - ERHEs

RCC-E :BEH&E

RCC~-1 :Bik

RCC-C:#5

CHOoDOXEOBER, BEL/ —H-ELOMOBRPOBOBREERICT I EiITd
%,

19804 ICEDFH XUNOVATOME #iZBEFD = — F, CREYS-MALVILLE®
BEHOBRLLI-oTRONAERR, ChETOMRHESHOBRRLERSL T, RAP
IDE1500 Db OXBEERT I LEREL A,

EDF, FRAMATOME, NOVATOME D& HMAFCEN( 75 RAEFHREFE &
BRAEBRACEHS ) TRIL, BRELIERS, ESNTSELURBCET IAAEOSR
EEEEL %, |

EDFELUNOVATOME B DREE (FICRAPIDEL1500 B 3 3 60D)
@RCC-PR, RCO-MR, RCC~GRTH%, D3 5 ROC-MRR B EELFAEKT
B0, EEIEKGHBICEALBIEICS B0 |

CNoDOXFOERICLE>TR, BUFOREDBLIUBREROBRIOE KM £ —
H-LGBEBLEBREERLT S, SSREH, B¥-7) -7, BEEHSL0
BREONEROSFTOLBURERRHELERELTL B,

198341 2 AL FHROLHAARSIEBREINT I . FTLOHTRLEERIL 1985
#£10ACAFCENBRRTZFETH 5,

2. 7aYzs bORE

2.1 FoU=x2 bO—REBLES

211 B A
FTuS ) rOREFHAOHNEUTOEBEANAT 245, 3600MWth(TbD

MEILNDIS2OMWe JItBREEN T 3,

—ARABELLER L oTHRONALHED 2 — vV (REDEKFO:HICHRE S NS
—Er)
—TTREXKFRBIHRE N EABEERH

—271—



oW IDHHAL LI oTRO EBTLEERL o7,
— CREYS-MALVILLE kW32 44— / APRERORHOICIEANLT S
BRTASLL
-EENTBROEEZFEL, GOSFTEONAZBREBERATIC &
— CREYS-MALVILLE REFOFEFFEE LOHEREZHERTT I L (BB L
UBROBEROER)

21.2 BRAOFEHIEHFR I K-ZKALE
BEL~NME, BEICCHBEORRKBEC L ->THMEN 3, TELBEERROAD

T&H B,
B E CREYS—-MALVILLE RAPIDEI500 TR
BEM
—RF rY L FLA O 395C 395C
FLEO 545C 547.5C
B — T D RaRaeRHO 3450 345C
{FrY DA BEBRESAD - 525C 525C

REshik-KSEBR, CREYS-MALVILLERER OB EEBREERBL
THY, BEBOREOERELUBBRIKEDNAERLLTERT 5.

OB,EYS—MALV'ILLE RAPIDE1500 REH
RERT

A= REBRICAIEIDORE 487C 487C

4= HEBRICABZEZOES 177 bar 179 bar

213 EOMOEFHNELTL =
Zhod+ 7 avid, PHENIXTHAZN, CREYS-MALVILLEKEZ 21T b
BURBEN/ABRIEET(HDTH 5,
-7 nBO—RERE (KHEDCF M) v LA0HULANHE, EFFFREDOK & HHAE
)
— PHENIX TERINAEGERTARALA VS V. TV b =v A REBLIRE

—-272--



2.2 BEKETIEIBABE

L4 2WTERLARLENOLE, SPX- 1 OBRIK Lo THRBENLRE LOSHD
DEEHIHE, BE, ANOR, BHEARORYD, HELSLTLADEBOME(LE Y
LD, BMFO5 /5 7 TRBATELINES OV =7 FORFOBFHNLRBLRET
BLLBTE: (LOVBRMURAL, FRLBOUORTTHOAL ),

221 RFF7oy/0RER(H1)

ENENDEFFRFREETLELTRDOLSULLDNEET I 3,
—BFFEANICETFRE (RFFXAGE-PHEE -ZLSRES ), BERE/ADS
L UFHROEBR
—EBRE, tIHzYOCCBRBOTHF 1 —ELr2E T LH-BEREE
—BBFR—VBXULES
- EERHNEE

BFFLECIIOMRDEISILLOBFET 2,
— R TFRTF— v s Y BIUBBRT - s v
- RARBER |
-4 00KVEEE
a) EFFRESIUESBEOSKR, B—OXWBO LLEREN, ¢ OXESE
WEBDKFESE [AB] THCLEBMELABOSVIFIR bo—FREEH—-
NERAT, EREOLIKEBMINTI 3, C#‘HCJ:-:'CEE@E;EJ:QH&&&&'%(7‘.:-:7’.:0

b5, HBICLZBESFADOTLIEEET S0, BEFFERERER, ~Ja4 44
WeRTY VT Ky IR BALEBHNT B,

CHODFEER, RNV Ky 2RLT IR = —XBGEEERLLBEL, &

BLEWBEORTFFEEORFICBEL T, 1982-834FL 1984F K FTbhizss &
FHNEBRAEORICAREINLEDTH 5,
b) EFGHOREFFERIX, 3 2O&L oV —vitBR SN 3,
—RBBEOPLBLELZPRY - (247 BHER) _
- FHEE, RIFELE REHIBREER, RV 4L EEANNR R4 TOFER
D2 DODWH

EFFRBEDF M JICENS SSBELATNTORBHBH SN TIL 3,

—-273—



- BEFFPEEBLT—RBYER ( [7Trav] v—v)
—BEFFroBETHORRESKDO - L TORE
- BEFFOBRERORFZIT I LHOKR
FHaryrz7 ) — rMOBRERTEDNI- A4 7K, TEEs71L—-> (350 +v)
ERBIL - (35 y) RS LATLS,
BROENZTNOBEICEUTOL S UREBHENLTHLESL T ODRDLNTL B,
—2EDRLERERLTOFHRE (KERHER, 7 ) o oA BRER, RBEFES
£)
- 2&EDOHFRFERS T
~PfEF r) T LEE
-~ RAREFLBEELTEE T IEIBLIURKE
-2 DO0REMNKRENE (BE, ERAVY, F MY DA/ T7aF8EE, BHEE)
- ZROERMMICLI2REL NBRERBOESE
c) EFFEELAUCERRE LKEREINLESBRERRROLOBED O T3,
—BEFF~OEROU L BUIETEENVANOBEEDEES L USED 2 HDOR
ﬁ—%ﬂa,%%-ﬁwﬁ%mﬁ&mﬁéu%ﬁ _
TEXITNERFECBLTREBET o748, BHELEFFEBELOBRBRDLS
HETERBEINAC LTI,
~BEENER
~ = TLVDEBRBBELNLILICBOBELORENA V4 —T72—R
- 2RBMOBEEr— T
d) BIMERBUTOLONRHBOSN TS,
—1500rpmDE—DSF (v 27 FREZE -V / RAPREH
—arFrvaBlUNBER
-EERT
-miKAER
-BKRBERE, ChRBBE IV Fr Y8k TE28 KRy 7THBEEh3,
FEBLRRDLDMEEEN S,
~EELUZEREES
s AELEW# 20000400000V

—274~



cBEFFORBRBICBET I LHORELEH 200006600V

-~ AEZEBILLIBEBTONU B o BEOBIERORELT I - HOEYE

E#% ( 4000006600V )f’ﬁ%é
222 FL(E2Z) |

RAPIDELS500QF LI DO THREENAZ 7Y s 2, CREYS-MALVILLE
REDA 7Y s Y EHFBRBULADDTH 2, TUDL2OOBHE Y/ — v 2HA 8
HAFLTH3, R, SPX-1DFLORBEEEL THEBENLAAZRLNC DS,
FTELCHBREREESS LT3 dicmr shr,

REREGEDORGR, AAEBLURBINOBHEE TG 3B G EETHOTL
B0 CHODEEMIERTIHLOEBORRICEL T, SPX-10D1 2 7dpa &K
BLT220dpaD L RAHBRTE 3R TTH3, &5ic, HIFBEICE 5T dpas—TD
LARAMCRLUMORFFROBELZTSLENBTEERTHS (7).

A, 73V RAORAI B THEBELETED 1.0 OMRRISPX - 28K TRER
TRENCEDBASHIKLD, CREYS-MALVILLERBH TRESRICIFOBWHE
TS h oy PBRBENTOY, FFO Y22 b TRIAEGERAL, SPX-17T
REBINTWALBPOBMIBMOT 505 v FSBALBNC Lo,

223 BFFETos s

BEFF7oy &kOREHESPX -~ 1 OBRECPRLIDTH 3, TERLTESARRD
EOTH B,

=—K ( redan ) AOREBEE

~BELT) F

- B RATHELERRDT S

—2r 7 ) - FCEHAALELES

E, SEEFUBRBATERERECHBT S LITRBL T 3,

a) BFF7oys, H3BLU4

EEEH  FT o0V =7 rORKOFANS, CREYS-MALVILLED X% &0
TEEERERT, EFFOUNOLBRAG o BREFRBRELT-0HIK, ABRE
EBKNEOBEEITICLEMNEELEA T,

—275—



CNIKLoTERZ O (SPX-1R21n)0xERNBoNt, ESOEE
FBLC30%EBALTL 3,

FLIREE  ABROFLIBBICL-T, ﬁ%bf:ﬁﬁéﬂﬁbfi‘ﬁ%&i@ﬂﬁ
LOAFERRT B LNTE S, FLIRBBEI IBO~—2F 1L -t &, EFL =
WEEBRBELATHOR-27 L — rTHESATH 3,

JY e FICHhEBRESGORAROIETHE NI LN 2 2OFBE L — +,
ABERZTERELTCHI2AFLONBBETER IO TS, LHrLEHS, CREYS
~MALVILLERERLRBIT, 7'V y FRELMMESENTHELT, ~—27FL —
POERZTHBT 700, BLUBEBEIR PEZET IR LD, ABO~R—2 7L —
P BEOERBSBEET ZTFETH B,

REBEE F2 b FPYIAEI—AF- 7} ) ULERBTINBESRE, Fb
IRHBEOERZ S~V VY ECBAUOITN S, COFRR4ED-—RHEL TL8HD
FRBTZRBEIBT-HICHAOBERL ZLBERNOBEMR (section ogivale)DEDT
BTERINLTN 3,

LW TRERCDEREZERBERL~NDOEANEBREL 3 - H OB R LETE (profil
brise) DBETHREIA TV 5,

b) L~y FRE

ZRTHAEINS LB~y FEBR, S&EREZALT, ES203 V7 )~ +HEB
CRATHeNTNS, COZF T a YK E->TRDLENTEE L -7,

—F PNV LDTAT Y/ 2T oS NEBRICET SHANTEEL o/ (SPX-18R)
- FEROEEPOFLEBESRETER LI E o

W—TAZTE, REBr—/PI0GETERENT S, £EERR, Cosr—
VYADI VY- P oTITDR T 3, EEEY, EBSLTTHON-RT
L— b, RBERERE, BRECHE>TZHSH0, TORZEINERT I, 2D
ANDBENRS8SCT, HOBEIR115CERNE, YA 70 CLEoTHERLy 2B
SCEZ /R, BHABTHLN I,

W—=TRZ3TRavI ) - FRCEDHAALIA - LEBERILLY, E%#CE%
LABERELL>TEFRECOLEIORTHONAT NS, COEHEIAILLYD, V-
TRITHEERTEA3L5CLY, SOLEGTRIIL-HDICHBEIIFLTTHEEE
THEFETEELITL o7,

—276—



B&75 7OREECREYS-MALVILLEREFDO b @ &lﬁiﬁﬁ'e‘as b, ABER
BN ODLEDLLT S,

FULEET S 7OTEL-BRHLBERIREBEEINTHEH0D, RERy b - + 1 Y
DLRTRENBTHICONT, FTLERN - s VORBESTDATL 3,

c) REeFH

Y7 )~ PEOBEREN, V-T2 TERTHLREAN L CEFFRGEZE
T 3,

COFHV=VBE Y JBTEIBERORBREUTEYD, EBLLoT 3, NEEE
BEMTIA =780, 33278 -BIUBEYV T - v 2FaltkoTav s )~
ERUMB ONTEY, 74 =V 7ORABRELKEIFBSTHLATIE,

COFHEY = VREFBEROLHITEBHRNBEEINL85néloTEY, 3020
— FRCEDRAANLGBREENDKOTRERRICL > THEIEIN S,

BB, BEBMOIA = S LERTIBPMTHEASNATLEI L 2 Y — Mg F b Y
VAW LU TTRERCBESN T AT EABHL TS C BEXS 5,

2.24 —RFDHKR '
a) —RR»7[8]

1EDQ(ZBE) —RREEXVTROTHLE—ORFBOADNS + b ) 9 22 RAZ,
ChEBBFBILIY » FiLMo>THL BT,

W=7 2 THRICZDRAANKLERFThOE L TR, »—7R5 7 BBz
S -k oTHEESN, SREERRBRBERSICLY (TEIE), ERERR
FHB2AF LI BENEHRIEEN S, ,

BERTAELHEALAT - a5~ 2 2—BERD~ ) pARLHBE £ FICR
23T 5,

ChETHTHLNILBESNS, CREYS-MALVILLE R EFLEE L THtesms
IREBS, BHL AT L2HNELER Yy TOLEOEREHS5 0% TH 22 &0
BELBoTWLAE,

b) HRIBT R

FRHBRRBOLED I 7 FICREYS-MALVILLESEEF D2 v w7 b &
FAHRLILDTHE, SPX-1LBBLABEOTBELHEREARROBOTH S,
—ERORFESHER L 72T &

—-277—



—-ESOEEMERL, EasBA LT L
FHILBBRETCPOTITHORARERLLY, 2E0ERBRBREER—-THDLNS, BH
M2 0BEML 7,

2.25 WFHEE(H4)

RAZMWAS Y7 ko7, EEEDOREEZMIL, REGAIN (Reservoir, Expa-
nsion , Generateur, Auxiliaires, I Ntegres Y 4 7 o3 & GBS MILT 5 C &05T
F¥b,

-BBEOTHLDHZ3—NLFLy SDORY T (8]

—HRREEROLBILH OB TOoN/KF MY v LDELR

~RAREBOPRBOT v F» 2Ax—22ABLF M) v a0 BhEEICEST +

oL —KRIGIKHT 5HER B #
— R EEE

BRFFREEBDOAZA BT, v—7R@BEFRABECFG SNy 7~ Dy —
R+e7y PMCBRATATH S, FPHRRBBOEBOAOS IUCHOESIR, ZEDNAH
m;ofﬁﬁﬁn,E%F7Dw9éﬁ%ﬁ%@@%@%%ﬁ%&ﬂ?éﬁn—zéﬁi
T3,

COave7tEENTR, XEREOLHOREXIB870nTHS (CREYS-MA
LVILLE %Emtcéwtm 1150m ) o CDEDIBRIDEMIRDOFENL Lo TER
¥hniz,

— REGAINNV— T DORET

~REBENBEERBDOLDOFEBFEL BN &

- TELERTRAORMDERBLLINACE

REGAINNM—TREDOTHTONABEDLIS, TEINTLE I T I UBERGT

WLULTENAERERTCLBALMEL o7,

— Ry 7 (8]

REGAINEON—T7%HBT 5T Licky, ERMEMEI N, PHRYTBX
CERZ  7OEEBKBILHBREIN/A (CREYS-MALVILLEREREEBLTSES
%DBEL ) o
~ERaRLESE (9]

—278-—



a) BREERELS
CREYS-MALVILLERBFORBRDOBICE SN /2D, RAPIDE15000D E
FRORGEREFZOREL L OTHECEELRER LU o, COTEDD, ERYL
BB TRBERREREZLSPX -~ 10EIRESBLACLLDET I EMRESN
(BE800DN) HNVBIAREE ) LT3,
CORIRLEZTRAPIDELIS00 DEFFIcEbH, BHEEEEH T2 R P 2ER
TELHE I T BB T IENTHRENIREREEST b,
RAREBRD1IEZLDDOHNIZ750MWthhd 900MWt hicBl FF S -, BHEiC
RIBLHEMEATOLEY, ChLE>TREDTELERBROEE DT hicH
ML72KTTH 5. BEBMBINTHE2v 27 1 OXTBENRARRROL S Ry
ESNIBTH B,
-~ REGAIN= v+ 7 DB
— IR PEEEINBZHDOI T P OKRHBIEL
fb5, CREYS-MALVILLEREEFORKREBOBEROBLBO NSRS H
BELABMEARSEH SN, BET DL 2ZRBIL, ChiLLoTI R FOBERY
Bhbni (REOEESLUEE 0+ ALCKEROREFROKE ) ,
BB, 7PV AROKRBERBREL 2FADWRERET - HICERDE
Dl (ZEBXKFRE 2T L08BE, FERHEBORR),
b) EFHDEAIRLES
CREYS-MALVILLEREFMOBRORER, UK IAE THOI - SEDOHEES
RETBTERRKANBRAEDEZRLEBORHRBEWETEZHDTH S0, BENT
BRFUTEECERLS, EREOEEORIKACHDOMEASRLET I TERLTET
FWe THLT DR ABHEENH,S, BEEBORLTREZED IV 7+ &IEE
LA RUSEFTEOCRIEERITE T 2EEL2&ET T3 (9],
COBOEBIZDOTITHLNARBHER, PPHLE CTHENEEFAREFO -
HOEEFEOHHEF+RETEE2LS, SBELHRETBLURILTILENSESS,
226 BREHIDOKRE
REHNBREERER, BROFESFRTERVBACEFFOERLEL&¢ 583
ERLTLZ (PHV—T, BRRESR, TAINVF - 4ERR-BEOEHRTH-),
CDYRT L, BFFRED A4 ZOHAK 2 v~ FFoEAF LN 4 DOMBTL

—279—



=T THRIND,

CDENFRONM—TRBNT, BETLFLRIELBIF P )DL F M) 9L3H
g2, WRBOEFOABMLO—RFT IV VLKLLZBRNMICEY, —RF+ Y 9LD
BMAESW3E, 7ML/ EIRARRE, ZROBABTRICLI-TEBLTEYD, Z80
BARBZ4 0 nDERTL->THDLMR, Y0 RTLI-oTHEZATL 3,

=70+ Y v LOERE, FTHERRY ZLLo>TFbh 3,

FREINBIBRTE, + 1Y 9L3ERATERL, 7 M YA/ ZROTHREOLY
DHEETENTEN 3,

FNEFNRBYLABHEREETHBI TWEIL-T2, —KRF MV ALABENS30C OF
i, 26 MWOBETRETEALIDTEMRESINATL 3,

COEIRETREEENA VAT LI, ABOZANF-—BEHSFEELL VB, &
BET&3RERBTBOTHRAUMITIVREHNEBETE LB TE 3,

CREYS-MALVILLERERMOIVATLLEE L TAS L, BRBEIBREL A 742
EHFHEEICEBLLL THBI I EBBoMhEL 3,

2.2.7 BEBBHN(HES BLU6)

CREYS~MALVILLEREFRTREREARORELE, EFFFEONABORE R
By sTHRHLAZF T a v BBAINTHED, X7 oz b TCRABBOKERIIE
FFEARABTHTHONZ. BEFFRABOFBEERICBFLOXESORBERET IENHHY,
FLOBEDIY » F LEBEB RT3,

—RBEEBE ML, 2O00RRF I IEBRET - LIKLoTiITHLN, TOBET — o8
BE&E7570BERENE(TEALETHRILO>TI S,

BRREHOMIE LR, REBRBAAGEE EHFREE 6% EICER I OICHR S
TCLEDTEI3BMABED y /BN L oTRUDH LN 2FOBBRADBEICL -
TIFHN 3,

BE_REZEHZ, EFF7oy 7HORBEBA 7Y s viLEoTKE(ERERT
T3, THUbEF M TLADIRBBEAZ, HREESGEEEY 7 FORE, BEF
FREORITHIKERE T - V~DBETH 3,

—280—



23 ZhITHOINLER
RAPIDE15007uv =7 rOBERELLI-oTEBONABRIRDOBEITSH 3,
ORFFUNDOEFRIEDNTE, ERBLBR (- FYPREH) BN ) —- ZOEKX

FOIHCRARENLZ DT, DIFIBESBTHEINBICE LT B,
CREYS—MALVILLERERLHEBTE L, 4—r /RPREHET 2 /-T2 1

T=7T 72l ik, EFFUNOBIDELRRME & SBMSE DR B o s

2, EFFBREDOTEMNEHBETE 3,

OFRTFRACOOTHR, ERINIBAOELSPX~ 1 LHBLTASE, TBLEH

DENEBEMWe OO TEENL 5 POBRBTELL oTHET EHBEMERS,
COEIUREBUHROARFLDOVTUTORICRL A, COXTIHCREYS-MAL

VILLEREFOEZEMLL, FT0d 22 rCOO TR IMWe SDOEEOEERL

TH 3,
CREYS-MALVILLERER RAPIDE1500 SER

BEFFEFE 1 ' 0.5 2
BHREEORRE 1 0.21

R B E B~ A RS a1 055
BRHLTF LYV OLRT 1 633
PRI L RARLES 1 ' 0.8
BEHRABRESRAT 4 1 0.88

3. A7 ORTELIUARBRHE | |
FHLTFR o= 7 bBELEFT LU TARELHEERHESHEBEI N, COFEBEOR
ML, ROLIBLBARI>THEELEENZLDTH 3,
~SPX~-1¢HEBLABRDAT Y s vOEL

——BOLFITLHEI EAHOKEDOLEY

~HEEXEEDERL

FLOATY s VOREO/HOEBLBEHLDONTREL IKF Lo,
COBBOLHDRT = —nid, FHRETFHE7T oY 7 rBELEMBORTHE, 2
NBFEDH 3 FEEBROTEREL, FR 0V z7 FOHOF Ty = v ORED /-

BDILRBRERBLBLENLDDTH 3,
—-281—



—D0FELT, RBEELHSICREDAN SIMPLEZ 7> s v BT 3 LBTaES,
BATR, BESIUEBRBRESROBRAKNELELIUKIENLTRRETBLESHTRESRN,
HESRRIREE, BF -7V~ TRBIIBEHLTRAL, COREDELICHRFR M
Lo THE S,

HROBPEBOBAALB TR, HREAREDBTONAETRESTER2IEAR L, CD
SBLOHTO2HRBCRARLUMREAREHLTONL DTS 3,

RHE220dpa ETHRBRCEOFTGEFIMEITEE, COALHRREBLLIUABED
HEOREDI YD, EBRBESELMELRBEI3EBELEBE L s,
+F P O AR HEEFORBED ALY LRIRELRET IAHOBEHOBBNH T A+ B
LUBEEBET X b |

Z2EDLETH, BURORFRIETILHICRBEEEOBHBHROBENT ORI .
. -‘l’*?ﬁé‘c“nékﬁf&ktﬁ%?‘é‘éﬁiﬁmé, FLOBREABRHOBRIKEZ S (ERTAN ZHLERE
&
BEFHLSINTOROELLDARAEOCRC, BBRECEOBMIIE D6 H£EHKY
LicEBLEE & (SCARABEERE )

Rl1i1A7Tv=2vDEE
BETHR T Z]REE
~BEESKORIDEHE
- HlEEaEEBEHLBIIRE
—BRLE>THHAINEBE~> F
—RBOREY (BE—K)
- BEFFRABOREER
- RBHAHBRO—RHFLT
—~ REGAINFRERICEHLREIREES
—EFFORERE L OH B
- BRTEFF x v —

—282~



£2aRokse
- BRBEEHKL IUBRESEKDOF GO K
—BEEOTEEREDOEIR
—~RBDOHIBMEESHEOETR
—~FHALRBORE
- Ry TDFr T - s R
-+ P YU LSKEIE
- BBEEHEORE
~F FY D LDTER
—FFY O ARBEITF MY 9k
— BB DAFEREE
- BEWORERE
—WR
— B B8 ( faiencage thermiqueR# : 783 )

b. #& E

RAPIDE15007' 02 =7 &I, CREYS-MALVILLEREFORZ OB A+ 4
KERL 7z,

VAT LBLUOBHOEAW L AN L CERNIRRREZICLY, 52D ICEFHILLD
?éot%ﬁ%ﬁ%ﬁw.vzibﬁ;ﬂﬁﬁ%%%wb.;D:{NﬂrﬁwﬁéﬂﬁTé
CEBTRELUE 570 T ULARBERKLY, CREYS-MALVILLER B & KB L TRE
BRTETOIRELLENA SN,

BEMBBRCL 5T, $5LESHTETH S ERBEOORBHEY, TBATHE
NHEBEATRGERERYLT I, EROBBIC Lo TChI TR +RRT
BLEBBELNL 5T S,

RAPIDE150070Y =7 b2 2 1 HEDHR TENIMBIFLRET 3240 ITMEC
365?%&%&&50ﬁﬁﬁfm,%mﬁmﬁ%?éiéﬁlﬁﬁﬂ#ﬁémﬁmtm(E
ERFE ), RAPIDEISO00DEBEIR FIBAFOREIRAMN215%/m20% LtEAZEE
RELEZTARTTHY, WEFRLIoTBONBIAINEF~BYDOFASAEZBICANS &, ©
NEHFETERO IR MEBRS EIZEZ L,

—283—



&z £ X B

(1) XEMLIAEA-SM—-284/8(FEFE): B SAITCEVSKYfth, 198543 iFictsy
5 CREYS~MALVILLEREPR. CREYS-MALVILLE REFOBROEER |

[(2) XEEHIAEA-SM~284,/724 (FE&HE) ! A G BEKIARIAN-J. C.MOUGNIO
T, [HWHEFHEESA4 70 I BREBIURE]

(Bl WEFORLKEICET 3 ¥y /&8, KNOXVILLE, 1985, G HUBERT 4, IS
UPER PHENIX-20EB&ERHOHHT 7o —F ]

UIEFORLEIKBT Sy 748, KNOXVILLE, 1985, F. JUSTIN 1,
(75 2CEH38KOLMFBROKEERELTICRAPIDELS 00D HDEERE
< FOREA]

(5) XEAIAEA-SM—-284,30 (%45 ): D. REVAUD-E. D'ARGENTRE-E CaA
MBILLARD, TRNR1500 FOEETOEREEOEER L U]

(6)RFDELEICHETS Yy /&8, KNOXVILLE, 1985, G HUBERT 1,
F75 2280 3BROLMFBRO:HDORESLCERAR

(7)%XE#IAEA-SM-284,/20(%&5% ) ! A LE BOURHIS-H. SZTARK-J..
RECOLIN-G VAMBENEPE-B. DONGHIA [CREYS-MALVILLE REHR®
F LB L USUPER PHENIX-2 D/ OXKE]

(8) xE A4 IAEA-SM—284/53P(&#&8) : R MORISSET-M GRAVIER-P.
DENIMAL, [BEFFOE®BHI Y VLRV TORHBIURE]

(9)XBMIAEA-SM—-284/35(%F&%) : T. ZUBER~J. L. MINGUET-R CA
MBILLARD-B. MATHIEU, [EKBESROBE]

(10] XBMAIAEA-SM-284/1(F£E) ! R CARLEf, [#HEFOI2tDER:
BMOENEEOEA]

—284—



IAEA—SM—284,/52P

SPXIOHEOREF X PORNT

M, ~9y—, EDF/NERSA Lyon, 73X
M, 7+ VA, NOVATOME,LE PLESSIS ROBINSON, 752
M. #¥vrv 2, EDF, VFNTFyZ—++>¥F—, BCUELLES, 73+ 2

M.V /~70N CEBA/H55ya sty -, St Paul lezDurance, 7 3/ A

—285—



T7XRZ 2k
mx%?msmﬂoﬁﬁmﬁﬁzﬁbrﬁbntfzb%éﬁmxmbiﬁéo
Cﬂé@izbwﬁﬁm6,“<Om®ﬁﬂﬁ%6nf$b,Cﬂ%ﬁ%@%ﬁﬁ@fbuw

LFBMD [HBR - HW A 2] CEOTHMOANBC EMEZZ Ui,

1. SPX 103 hUT LEROHRE
1.1 4% #%
111 ¥ |
ROEIUEFEOEBSFEH Lo
—F%%ﬁ%JKﬁbf:ﬁﬁﬁﬁmwﬁ&@ﬂwj-:vﬁ(&néf%ﬁfﬁﬁbt%
D)
~FE%&%JK%Lr:%%:ﬁmtt:wﬁ/m»j(Eﬁﬁmmﬁbtﬁm)
— (WML BE : BRERDO VT - 35 2
T MUY ASKRIEOBRDZRED [HBOHK] O i BET O %o 5 (&
BMCEE L7:b0)
L2 ABW~OKTEE
—No=XH I ZEEOHKE, MEROF F HHORBER, ~n—<&, 0y ELEIO
BB hicBhoBRBERE
—Eﬂfﬁﬂvb-934VF%:K*Kmﬁéntﬂoﬁ%m¢oTﬁﬁént%%ﬁﬁﬂ
RECLE3BEEDRR
%2®ﬁﬁﬁﬁﬁ,IO@NV¢V¢W1¢2ﬁ®EﬂH%&a4yr?ﬁﬁéntméo
ﬁnoﬁmm,29@%%9347r®%m%@ntﬁwﬁﬁmgarﬁbn5o
1.3 &

R1£R
1.2 SExn
121 #HEoE
EERER, ATV L RAEOMECETIRE D~ FOB 1 BEAEE AT S,
L22 ZBOENHE
—RBE :
Ty HK3I50C FrFYOL I BKES0C

—-287—~



— > FYOLEDN

EERRE I ER12 /N0

o R 19 =
— FAHART ¢ 250,000 &1
— 3R PEE 1 100
—HTFE~ /A P OB THREHCL-THLSINIERFET SN, ChiZboEHIKCH

H3H0T, 10DHMORBIICEF S 7.5 daN,/mdiCBU T IILHEFNEEIT o
—#BICLIEHIREE, CHLBBREINE, SSUHEBOES TXKHBER] ORI
b, BMETEEKEREIRITTHIOTHTRUST e TLXKHMF PV LOERE
DEBRLEBHIE LTI SEIZNIRATFCLIBHNLIEENTFET 3, COEEL
LTHRRDEIEHDTH %o

* 330C~550COMO0DERAFE (RBF M) VADEREE | 10m/B)

* 400C(EXDE g ) ~150CO S0 DEBRERE (EBDF M) VL0FE ! 1m/ B )
—NB~OREXE  BEOBORAHFERNE, 107 Yat v 7RBTRINTIESD.
— 7K1 12 B )
ERGREUT OL ~VETES bOTHFAEE S0

*eay 715

e HEIDFH: 0.5

#BPOFX b
21 FRFMOERA
HFEORBEEOBRRNI, I94ELFTOLIALA T 7 —DERBIFEHROTTHLDNAL DT
HD, PETIHRAVEBOEBREBT B HEED / 0 vEERBRANTITDN .
BEEBRMETAMIE, FHYVLARTORETFRA PBIUKPLSCLERTOBRBHLF
AP (BETRAL) TERTH1HLOBERROTHY VTV ERET I LBRE SN
(AR BLHE, AUITEREANCES D)o
FRAIEToENTNOERBR, 7PV 9LFR I OBEBEORE TREORIEEZTS L
EMEHoN. BUEBEOBEEBOMER, CORHEOER TR MORIKZADHTEREN
2o
DY TNEESHZTORE LAY, EROAZNW(ALERD ) B O TE,

—288—



REFERFITOLhIDLEELTTLEEBH ORI

BEIC, TRAMNAEBEZEEERBLRA—ODO LD THEIMHEI hERET 3705, BER
K 2HDEBZREIY, BFHEISTRZN 228K, 2T VDEFORPCEBELTI&ET
FRNWESIT B, BBIELAHBEESTF ) DARTRALT A b2To70 TH
> DEBIIEOH KRBR/LELTIEFFTEHBEI .

2.2 H#vTAEBODOTFRI b

BFoks%u5v+r7rEBBEE I N,
~—~Npo~X+3wv 711 DN 25
—Bis A4 b+-2v 2714 DN 40
—BitSaAdr b <7118 DN 65
—Bf 24 k207148 DN 250
—~op—X-+3yZ 14 DN 100
—EfsA4v -39y DN 150
~F w2507 1 DN 100
—BEftYas bR LT DN 900
RZCEFINODEBIT[LTITHONATRAIERLTHY, FR rE2HEYL-HBaAUER
BbBERLTH3.

221 FFYDLARTOREERT A b

REERETOEBENLTETBEOY Y TV Vv IR 21~ THBRTORZHART R +
BT Nz,

TAMEFTIMRFRREBG oNIBE, ChODEBOEIELNERECDNT, BEDET]
SECEINCHEGMHSEIDLEI L EHETIREST DN,

TAIDT O AMBAREINLE, CHOOEBRWLTH I YARTOFR 5357
hrcth, ChOEDTFA FREFFORBERRNICHES 2AORIEL - 71 2ERET 3
HbDTH5B.

2211 =HEBOFME

T 2 0%, B, A, A’-y =P S DRBEEERTI-HICEBOFMEMNITHN
7zo BAEF FY DL - Vo MEBRBLTR, Y24 Y OB F Y DAL ~NLOD

BlEMNTH N/

—289—



2212 REwEER
CBIRENL, ROKIUEESBINTOIHER, 5 LEEBORAERSTH AT
bDERT L
—EBBIUHY-F - E-I-OBE:RAILLT, 7R rOMIBIEDRE T EsR
ELRTNT L
—ARBBLUNABRORE : BEOEEREZRE, £, DUHALEORENRE
BRFEDHONLNT &
—NH~DREY | TEOKWEETRIZ 7L )V Y ARASBHOABNT &
—HMEOIER:: 7R M OBRICAE L-SBEs, EHohikEr LB RN &
2.22 KpFAREb
COTAIDOEHE, EREH, F4 FOEBOREOL S IVMER Y, EBOXKNEMN
FROMEZFTICLLE, FTROME, b3V RBREI4LEHEI - RETOEBDORAE
AREEEMREET AL LB E, | ' '
223 ®EBITAGP
CNODTRA LT, BRURBRHIEBHZORER LABHKEM T oA
BORAOEDEERRL, EBHRKI>To $ab— b Lt EOBO BT EL R
FTEHEILEMETER,
23 EEHEEBEOTFAG
HTOERBIZDNT, BEZBOMIBEDO TR I EFT37HIEKIBMOT X F 87T AT o
—~NBp—-X+2321M DN 25
—Bkds4 a3y 2714 BN 25
—EBtCaf N 148 DN 65
—EfkT a4 b1 DN 250
—~D—X+29% 2148 DN 65
231 Fb+YOLRTOBEAEFR b
HESNEBERDFHLEEAMY BHTHONBRATER SWA-LBRHILT, THTO
RUVANT A M, TR BRI SEINZBOBRGE IRESTH NI
TAP TR ERBLILE, CHASOEBROVTHUTOLINF MY 9ARTOF
2 P FT NI '
—350CTOTNIT YR TDS04H 420

—290—



—~300CTDF M) TLRTDS0H 4270, EHIT12 5— i
~300CTOF M)V VLRTO1IEBEDEEEFX b
— 12— WDTFTDE50CTDF Y TLRB0HA 70
—~550CDF M) 9LAHATO2EEDEET R b

HEPLTAMEEHRROBYTH 5,
—EHRDPOBIUTHEDIS 12/ DENEMA - RETDS550CDF M) YARD 7154
AT n

—~550COFT MY DLARTOIEEDLAETAIN (S 1IEBDF R EAEFEIRES )
232 ZEEBOFM

mEERT R FOBOFREICHES

233 RZAhER

TAMIREATE, EEST TR REOER I -EB (RAUHKE, BUESE RUES
DbD) L2{ALTHED, TRAIOBRLFHREIN-REERERTHESL T 34E
L3, TOEBEZRIANONE DD LHWL 720

ZBIZHRLACLETOERE, RFPTXRBELE L TCERT 2720, BERELIARD
BB IR & #3700 I T4 T3 DAE S o
234 BWMEBHLTRIEHEORST

COmE B, EFFRIOE2EHOKET R FOBRKAZE LEKE TORNED S
NcEZ WS D hoEBCHEBEIN 30

COBNBLEFIREL, BCRETORABY A 2 00BREF BRI T ZEAOHZ—BD
EEZHERELTLEDROVISIRLTECLEZENELTVS (EMEEAREN B TRL
&, CNU[TEREEHDHBLILESE )

TX b DETHRIR

31 TPV v LROREEETA b

7R PO, SEERHEST TRED L LICHTET TEI LB SN,
3.1 FXRIEIEORE

—EERETRA M RFFOEERAEBECHIET 300ELT, TLLTEVRETDT
NI vBIUEF M OLRTOH A ILVERRET 3,

—MATAL I ZDFRA ML, BRENBSIUBRABETOEROY A I VTHERIIS b

— 291~



DTHY, EEORHEH IR 4+ LBHTROBEC L IBERBEINGT 3 L0TH 3,

FAbL-HALI20O—BE, BEEORIGKHET 2BRHOTAFTOT TR HLA 3,
~BHEF PO LTFRGE

COF R METER, RELEAZRECH ) Vo (BERER ) H23 0 BERF MY va

(EBREGE ) SBBTECLLLIRATOFTETEIHA /VEERINETEHDTH

3o

ZHDTAMIEN, BRFT P VLRMBOTTORRL 44 I (BREHICHBF 3 Tm, s

OBBEECHTT S D) &, L/ TROBKENOLBHZH >TROLY A I1%

SUHDTH B0
—&K®F R b

K[QET A ML, THETHBNALIDOF R FPEBOENTNROBIETDONILDTSH 30

NWFNRDEFC D, HEENAEIRDY, EHShETTEOSHFNIEIRE ST, COFE

JRiZ& »T, TR IMORTRCEBOER KBS IBERTERT 3L HBTE, i TR

BESIUVRATOMREZNBIBRHET I LBTEELSITHE,
81L2 FRIMEE ,

FTAP 7478, PRBLCTRIOLHOER LM, SOCBRHLTEES a4V +
NOFEL b - 7NV P2ABCROMTEREETER SN DNK1000&EB B L TR
CDOF74YDREE2m T, DN>IO0DOEBIBLTIES 4 YORER4mTH 3.

BB TATR, 74 v DT ThOABRLELATCHY TI3EHEMAIME 5 4
YEE->TEL LN S0

BRAFR, TRAMRECAVTER(CER E>TEIONB. NV TERLICENBE
DOHRER, EEFECHL TR 1n s, SEHECEL TR I10n, s0FENBON 3 LS,
TAMEABODANNTZ E>TFHBEZLTE <.

3.1.3 MBS hr#E

BRE : "AT7iRE, BERSEBEROMCAHEN (FXI18E) sROMGH LN 3,

BEBAOILD  EROBAICROFNG ONABAY —~ Vit Ld. CORTIC LY, HEE
DERMPERBL, BIEF PV VL Dy ENTEEBDF Y96 P34y O
HOELEBHSMCT R EBTE 3,

B B —DOHN I BAI VN2 kB, CORTK LY, [EHF— U DRIER
REIVIPO—-NTHLLBTEEND B,

—-282—



BEEOBB IR JUBHEE EAZOLBHORRKC L3, COHIEL LY, T2
LHBRE(FROUBEET FFI0OEL) », BECRRCHIET IBABOEE DL BT E
BT B LBTES0

WMBIZBT RN TA M YUTORNE 2D Z24 VIR OEGREL YT IICHIET 3.
314 FTRIOEXEBLULALMAER

COREER 7T A IMIEEET LABIRO LI O OhORESEEL -0

MRERRNONUE { ERONSTHEBICDNTIR, KEIKBH 3BAEERD SLTD
KEZLUHFIL7co oD UBHBEBREDEEFT A KO0 DST, FIBLAZERCEFOD
LEWBELV_AETHEHIEZRET 5T EBTEUE N> 70

DN>IS0D¥EBORZARMEOTER | BHNL 7R FEBORAKEL 85058 hTHotoi= 0,
BEFFIVLADEEICDOHBIWIET ERCERON BERSHLTH (BES
BEBIUVERER), BSEBLUERF M) YLDEER, £2T0 75— 27T, BLIHE (K
m@)mxafm%@cgntmﬁk,a&&&%%%ﬁﬁéﬁmato |

BAMBICBYT SHE : RIEORFHE0EEBELEPONTIHOBRER S, EEOEBM %
FEF— Y arOREBLIVRBRICEELTERETF Do

DNHOﬁ&&%O@%EK@LTmﬁﬂwvAﬁfmizr%ﬁi%@&bf,g&b
WILE TDOKFT A M E->THY, 7PN TORECBIBOh-EREHELE
T EMBENE ST,

FTrEVOAL DAy FOEBOREDCERE  BNBOTFERERETCORE AL
1R BROBECR T, RES A I MERET BT & BT Feo

CNLDOBORBBEETHE, 7 b)D4 - Pl Y rOBESBERL, M) VL08E
DY RIMBHoo

32 WETADP

CNOoDT AL, BHLFA EBETHIHMEL{TFbhi,

33 KHFZREb
BRFCEOBKNDBHIHFEORR (K7 P 9LDENKEBE LA /L IBHBME
TH-72) BBEOTAITHO, BREBER Eho70

BRRMEBOEOBWET X MCBL TR, BEBRDOENLV ~L, BAEBROROE LEEOR
A, BEEF Y ETF— Y a VD30 RERBSFEL Lo C e U EMD, KBEDEBR;-E
BISTER & hico

—-293—



4. FARIMER
41 KNEHUER
BECEXBELT, 7 M) VA TRIDELKPEIVELGFTTOREDOT X FOBIKHK
BTNl
FEBRE
HEME : -
—aw 515
—N7 0.5
ROFED2y 7CBLTE, AEIALRBEChLIDOAZIHLEDTH o720
AOBROy 7RBLTR, AEINARBRINLDIREN 220
N T EBLTIE, REOMEIR S A7
FyEF—Y 2 YOREBELIUES:
éf@ﬁ%@ﬁﬁmﬁbf.%D%TMEbéntﬁéi@%ﬁE?,#+E?—9ay%
BROULEWEKLHE&ES T LT, '
CHODHFEROBICERIIREL 29, EBSRLCHAHLN TV IRICIHFEFTELLOL
EIO5NTN3, ' '
MBiLBsEN
BEENRENE, EDONLELTREIECTEHAIDDTH-> 2. EEMR, ROBROERE
DHEEORES &, T IRBETORBROEEDETEERLANIET, EED2H
mm%?%&ﬂm%afﬁbénto
COFERRIAEELTOOTHIIEBHASHIE Y, ASETRELOREIIL, DELDD
EBOBHIVRIATOEABLOMBORILBEL TR T LMBFRENKo
42 EBHCETIHFH
BERIK, RO o BB 2OTHAEE N EBHHINLTVENLITHS (15H:
HH) o
LU RHRSEREWM ETORET A MNE-T, BEOEBHHIENLOD, T35 LLEE
Beiab— Lt HBORECHBEZHERL, 7RA MORRLEBTSIAREBEHERFTE S
bDTHBCEBBELIITIE 272,
EBOEFERHHESBBO AN VOEREBHBCENLDOTH 2056, BREBEBOE
ERBEES & LB CEBEE L,

—294—~



43 HEOHE
431 OEBIRWBOEILY a4 v FEBSLUTovEE
MTOEIUAEBEELOEEDTT, 7R M EFT-REBREL (B LL,
—HBRRBTORNE (ETRICEY S Tn/s OFERMET S )
—BRENE (12—~ ) TORO
—H# BB DR
FTARAIET-I o DEBREL <#BiE L.
432 XKOEDEMY =4~ bEE
EREUIEFT PV DL DA/ rDeW, F L) OLH4 INTOREOEISEM LT,
DN250 DA FWWHE LT, —F 2— 4 —DFEe—- 4 v T RSHICE & LI,
FLPUDLADHMOBLEGTIHA INVDERIL, MY YaPady rOERSER L,
COEBRBLTR, EFFOVTEBARATERLICT B, BEELEF )Y
LDBHAASFIENED ST,
44 EBOBEBROEF
TRALEEEZBUT, #HEBRRMIShALARTAMIEC EMNTEI,
L LS, BERINLRBEETHIE, TALMDOBICWDLDBERME 5 &4
TEl, £ LBEDERSDERITR Lz,
BlEE BRICX L NDEBRT B0, REBOETEN LTHEAEZEETEL L <vic HlE
THHORFNLEBEEMY b,
CORBFBEZFIODOLLT, BETORRSUESREZINLFEBZ—B L TEAT A
LRI =t
B ME(FEE/ ~y F) : DN>SODEBOEFRL LU~y FOHL + 53, BAER (ERE
BEIUBBER)DOERELI(BRE LACEDLS, YWTFEINLBEDLS 7OHEL M
T, BANEE LB LTSE0ENER2ERLARN MTRDRLI BT &K -1,
BEEHE BENEBEARBAABEEMNE (AVI>E00)2EET20 &0, SUFEINTI 75,
DUEHNORREL CTRHIK, BESOBOERELEETIOME (AVi=400~) 2ER

—295—



5. #HEFREECRLTESHLER
51 AR B/ E

SPX1DRWMD7-DIER S NAFITIE, REEZCERT 2 EMHTAFRMITETEN
T3 EBERS N,

LaLENs, TTREDONL-BOBEOBRELT, FRAFOBRKAEEIhLELE
BREANZBEED 5.

BT, BRETNSEHEBROKBLER L,

ZOHBER T/, BROBEFOF M) VAREBEON L DrOBEERD FRITHELLTL
(B P VLAOBRELEACRTEHD ) ZTERRANSGY, W{OHBESTRT S,
5.2 WLOhOHFULBREE

EHRFHEE : ChETORBRLG, DN>SODEBRODVWTRIORBER LTI ENTE,
—~AFTDNS50DERBIZA LTRENS LA HETNRNS BTN EMNB ST o7,

m%méﬁéi%:ﬁbwﬁﬁﬁ;Uﬁmﬁﬁwﬁﬁﬁﬁﬁﬂ%mﬁn%ﬁ?&%m,ﬁﬁ
CEBZEFA LAERMCERE LT RIZE SN, ‘

HNEBICBLTRZOERIC X->TSPX 1\@5‘?—2@&% LTRBNOEEBECLLIT LT
25, |
EZBOEEEHY  HBEBICBIISPX10EBOENBEIEEIATNIH0D,
HWBDARZ P VO—HOEBEGHHLOKRDO ) R 73T, BREIBFEHBEELT
SZLEMBERTREZZLZoN S,

5.3 MEMERDT oA

LTOEBOBELIROLSEKILTTE2TEREL, 2TORBDOIHTORTANZROR
BT ELENDD, EREVRETRA-TEBOBRNHNTRBCOIERTITILMNTES
DDEELOLND,

5.4 HBWEBINLEN

FRIMOBREBIIME SO AFENHLIHRBRORAE, SPX1DHFEDORAL A - H—0E
BILA-TW5S, BEOMEDLHITR, THULLERBINERNSFARATESLOILNESD
DEELLND,

5.5 HWEFOARBEOT R+ KA
DTOLS3B T TERALCEAL#RBET I EBBBERTREEALN B,

REREFRA L, BEESROY Y TLVEBOF )Y LARATOFREFTHD, SPXDF R+
— 296 —



HEECHTARELR - THAEDNLY, BREFOIy 70HBAREERETIHHICLD
HOBEEME 3,
BEF A Lo FECMBEMSNAHBECR>T, REBROTHSHER > HBOF 1Y

T LRTDF A b,

®1:SPXOKREOCHFH

HEaEE
¢ -] ¥ ‘ #
7 o 7 Bk a4 b
20 Y7 Faw 2 x 31
25 1D : x 118
25 ID X 9 2
40 ID X 69
65 ID X 56
65 ZEsfooT . R 80
100 | ks - - 7
150 U =R " x 17
250 | ZETET X 40
700 | HEANALT x 9

—297—



—862—

R2ISPX—-1DHP\EOF R+

SPX— 1DRE LEBEF Y SRR BB A
# i 5 nm | B | mranr | gmexy | ERETAE A
( RHETERE ) (iRB)) (e )
118 { W79 2 25 1 E. D. F. E. D. F. NOVATOME E. D. F
31 |BUES a A v baw s 20" |
92 |EtY a4 oy 25" c |
69 |EkYadvtrays 40 1 C. B. A, ' CEA—NOV:AT.
80 |BIkTad v brinT 65 1 C. B C. B CEA-NOVAT. C. E. A
40 |Ekv a4 v b7 | 250 1 C. E C. B CEA-NOVAT. C. BE. A
56 | 97 Fay s 65" E. D. F
17 ) = N 100 1 C. B. A, C. B. CEA-NOVAT.
5 |EMkY a4 bavd | 150 1 C. B. A C. E. A W E
7 | T 100 1 E. D. F. + &
9 | EEEML Va4 o7 | 700 1 B. D. F.° E.D. F

» :DNAOOD3 v 70DF A M kB REOERE
»« I DNI10OOD 2y JOT A MO XS REBOTE




IAEA-SM—284/53P

7Y ) HGREEFO—EDS b ) YARY FOBRSFBLIUFDERE

R. /M 554z
Novatome ¥t Le Plessis-Robinson
J-M. H=—=

Jeumont - Schneider Fan J eumant

—298—



T F

EE¥FEF TH 5 Rapsodie, Phenix, Superphenix 1 E# LU 2580—RE 72, AL
BEOLDTH B, WTHLBERERRRELFMI T TRFFON—T7 - AT THLRDTFF LA,
BERTERTH 3, UTTCINOORY TOHELHET S, CAIRE LT, Superphenix 2
EBORYTOTELEERY, 1 BBEEBLTABICHARERTHNECZLBEBICET 2, C
HiICkD, AL CO0MERREOBECH o o X FOBERMSER SN, ChithkPSems 2
T LDEEDOHE, BEEESIXUTHHOEML, BRBZEOFRORKLE FIC L » THEEE
olebDTHB, ChODWEFOZRE Y 7L, B0 ZRER%E B 7- Superphenix
2 BEOBATRVT, REABORIZRA LTI S, CASOSRAY TKONT b, B,
EE, 2R IEHTOXRELTHBRBERERTY 3,

1. TR 7 ORE DR

Phenix % & Uf Superphenix 1 SHO— R R 7RE LTR, BTHW < >Hh0XEBHINTH
BL1~5], H«BZZITHEYEIDIL, Superphenix 2 BBOHE Y I TH3, ThUFTOR
Y 7EDEBERARAIDOOT bRBEFNE S,

1.1  Superphenix 2 SO —LH v 7 REOERE

CD—REVTR, B—DA VRIZBALLIBROBLI/ITODDTHD, BIZEE
T, BRE—S—CEBEIN3, RVTLEBEFFON—7 - 2F THOEIKBDTES
n, ERVTBEREN, AT TOLOR-RALICEBY DG S BEHE—2EHITH 3,

4 BEO—REY TR, PHRTHRBOBOTEFFOI—VF - 22k FHEB O —R
FTRYDLERFIL, ERENACHBRA) -TEBLUTFL~OHBEBPICES, o0
AN —=TI&koT, RITLUKREBOMTCORBEOMENRBRENS, 7 M) Y ADHKE
2, ERMED20%05 105 POMTHBETE 3, 120RYIHEL LSS, D
EBETORVTORDETF )9 AL KBHEBESRCSBOESIT, BB EEE GPEH)
BT B, |

L2 ZKAZEMELRT L

THPIDLDF» EF—Ya YERERIKEBETIABOELR, £ UTFLOER (B8 ) DY
D, Ny TF2F /A XEESMIBEO)EEEEDFEMIC L T, Superphenix 18
B (SPX—1) OBA LD+ ¥F—2 a VERIBMT T EHTEELL o7, B &% 20%
BENSTBCEMTHREBYD, SPX—1 &t L34, NPSH (Required) 4 m i

—301~—



BB TE . _

Ky 7OHORBHES YV ADHEES M, s 55 Tm/ s IKEH, BIEEESA vy <55
FUSEVROA vFa—BREER,

Eoit, RVI7OTERBIUEEDOELOHIRMTEEIRIZYD, Ry 7OBEERENENICE
ELTERILEhL (R18R),

=1 — KK T
i E 7 B RRAEE E B Ry 7#@Emo
(m3/s) (m) (B&/ %) (1) BieE B (m)
Rapsodie 0.19 32 1100 6 5.5
Phenix 1.4 76 1000 12 10
Superphenix=—1 5.5 75 500 91 14
Superphenix—2 557 79 711 41 116

1.3 Rry7oBEBSE

SPX—10—RAY TORMKERDL 5, HFEBRTRY CHRBEEBAEEATIC LI
DEFERAEZRDNBCEBFREN, TOERTERBBEEIN:, CAOEBM IO
ARAEh, TORBREBHFELT LD TH o7,

HEROEBTHUHNOLOLEB LTEMILEINASPX-20—REAVYTOBRAERIZ, BRE
BiLloTHEEXN, Ry7O0XREOTHICERENS, F7a2a—FRUGEBELSELE SN
%, Ty )Ty TORRBLRABRBBEC I > THETE ZWHEEMNERITEL,

L4 HEBESFOBRSE

Phenix D—R TV 7T OMANNHIEEL T <CHTEYD, EDF D Gennevilliers B TDH K
ZWEoNTAPMCBENTSPX~1 02T O—RRVTHABTRETNHLIERL LT, &
YITREBEWRET ZHWEEFEBELEN LT s, 0D, 4BD0—REYTOSIBOD
SEZERLTEFFOERENTHITWHEEITOWLIDOLHE A, BERARLZEEERTS
3BT SPX- 10— KRBV TOHEBIICEREI AT LDHF (BREBETORY T4
LTHRESHERINEOEHCLHOLD ) NELENI, TR TRY TOHEDEM
LEITIR MERRERL, Ry 7 LBOREBERICE 72,

1.5 ZRA|VITOEEE

—RRYTRBEFFERITIL, BEEERFBITIEH 7S Y OBFIRL-TEHEETA TV S,

—302—-



COBEHE (SPX~1 D—REVT7OEHTELBILLZEESFECH LT, BHAsE
&W&nfb%)ﬁﬁﬁéntﬁﬁm.%@ﬁﬂé&QSmeﬁéoCoﬁﬁm;of,i
%ﬂ%ﬁ%ﬁﬁﬁ?ﬁﬁ(ﬁyf®¢%wmﬁ?5c&ﬂﬂ%&ﬂb,&ijﬁwﬁﬁ%ﬁ
STEBEARK, RV 7TEZEOERLRITE,

COBEFER, HBICBLTIISPX—1 TREBENAZFELID H T 2308, BlIcEF
FEBBRAT VYT - Fy 72 (REBEHE) ERBBE XN TV LT S Lo TSPX-2 i3
MEICHEL £ EHTESR T 3,

27z, ZOBEEER Phenix THRAZIHTEYD, BETEIRENEBOATIN S Z &M
BENTNS,

1.6 —XREyFouzry—7

COBEEFEZFIRALIEEG, HERY —TBUBELEL S, SPX—1 D—REY 7L, BH%
@E%ﬁﬂm;ofﬁiénfﬁb.%nﬁ%%?%céﬁzﬁ¥ﬁﬁ<C&ﬁT%,#ﬁ%
EOEBEHTER LEREORBEBRICEN TN T M) v A2 EBETEY, ChARRE-TR
ST BLUFLEXBRIEALTRY 7HbhThicB8HT 3 BIC Ry 7H 8T &R E iR i
EER T B, | '

SPX&@#R%VTTH,PMMx@%é&@ﬁ& T PIDADRKRERT 4 7 2 —Fh
SOANEVYHRI I oTEXHFEN, ARICS —NV Y Y2 WALHBR Y —T2BUTHE
DB, BELTUBELBIKE, ZhoDr—NMY Y IrH2 ) —7OEFHO AR
EHEL, BT B,

CEARBZDYRATARKBELT, 7 M OLARFRIFEFESTER LTINS,

L7 OB |
Phenix & & U Superphenix 1 SO—R XY PR BHTHRBIN-ERAEEREDOESHY X
- Tad, SPX-2BOTHRBEING, ThUMORY 7DBE LA, SPX-20H8y
TEHRE4RBCHINTN S, COSBD2EMNE—-F—-DhBI, BDD2EBNRRY 7D
CEBEHh 3,
2ODEBEBEBALTHEBR VY TEET—2 28, T— 2 —FOBMBIIE~NT Y ¥
f?,i@%mmz54+E§@&EoTM6oﬁEMf&Eﬁ%uﬁ—ﬁ@Tﬁm,m%%
Y27 LB EBIERDDHONE,

Ry 7OBERIR, ThlHOoRyTOEREBLLRELIZDTHY, LBBSY, 25

AT A FEAR, BHEOBRBEIT L —VETFED Sy 2 R EILxTI VS (Thdi#

—303—



vIOBRD BT ULEFROTEEETEZ ), Ry 7oHSL20EBERELTOF Y v
LEHBRENIMER DFEHITHEHR T (BEBMSYT )N LTS 3,

WEAXNALDR, COBESRXUE, BOBRFRERHEET LT I/HITA 250 LBWITEH
72 ETHd, CORBER, ERAEEEZLT-BALBNTH, BRAFEERFOBMY 2 F 4
EFRETILDHLSBBRLETI oEDTH 3.

FHEE~NOBRERHOBRL LRV 7OEEORIEERELT, BERZTHEL—REVT
SWOEE LCREBS Kz, Chid, #Y 7OREHE SN/ BITTERITE o 7,

1.8 FnbIE : '

FbBEUOFy PEFERLLT M OLAMBOBITHE (RURESR LV )i, SPX
—10—RAYTEBNTHRAEh, CORFNRHBETLZL0THYD, HBEOHSIIED
2 MBIZGThHotz, COHRNVIERERABLEZEOEMRS N, FhOTEBERL
e
1.9 FhYD LGS

Phenix 8L USPX—1 D—-RBV L, 3= F.w=2k—NFiT+ b ) vLSBEMHI,
TrIVLDORE, WE, VAAVERET S, COHBENBRBICLD, BAT, BROAL
DBERITIT o7z, SPX—2 TREBEOBRAEZGTULY, THICLXZ 22 P EEERTILHIC,
COEtRLEEL I HEEHLTEELOPICAN, KREBEHOF4 7TE2TL, HEBEHIEOD
BEOEET DT LI,

110 —RRVTORH

Ry 7TRBRE~E - o TRBET B HER, SPX-2iB0THEBEN:, UL,
BEBESIUHEERERREIZZNThORVYTOEER, 1804~ LoTHiD
o, BRIoEyFicsnTiE, #EBERCIIRBREENER SN 1 B0 E—
F—lC LoTHTbhz, ULhLEEERELL-TZO2 20V A7 42, BEBRERSEEE
FRCA BRSO EREELMATV I EMNBE OO o1,

BEHORBRBEEEENEEBIC L - THiNbhs, COREHNPEBORLBREORRE
BELAAZREICLETRVY7TOEELRTAEIEI5E (BEEHNBER IR, 1975 £
 Jeumont - Schneider AR L FECHEULAL DD TH 5,

BRI HEGFEEENR, Phenix TRERTEBEIN T cH, SPX-1 KBOTIIREALIEL
o/t HRFEBENT, TORDLVBEEHTZ AV EENE EEIKAB &R, SPX—2
OEREFHEE TR, ARKRLEISIK, By 7THECBERTAELRBETISHENS 7.

—304~—



2.

(SPX—1D%HE, MFG v FMICEEL bR RECEHTES, )

111 # B

Blbid, Superphenix 2 BH#D—RAY FYEBRMCER LSO TREL, CORYTICH
WTHAORY 7LD b LM LSRR Z—FT, COLISREES LUTEONE, RoT
IR IOHBICERD LichER~dDTH B,

TR FOREGTOEBE
2.1 ®mEoOT

—RRYTOH4E LB, Rapsodie, Phenix % & UF Superphenix O % %Y 712 BT
[1~35]TRY EFk,

NTNOBRI S, ZRBARN—~ 7 FOERUBEELAAMCEETZR Y THEE AT
B, EONEMLY AT AE—RE Y FObDEFARTHY, XY FOLBHEF b ) o4
THHEARICBENAZ, THro85micHlT 3,

SPX-2 D REAFRIL, CNEBENL A FETHHENTEY, 2OEHEKREL <l
%ﬁ%é%mﬂﬁ?%(awﬁnnytfb)ocotw;SPx-zmzaﬁyfm¢—®4
YRTERE, YVITNH L s VOBBRE YT BERENI. CORY T TRIZIEFRRO
ﬁ%*wfbva%Emb,C@ﬁi#é2%@*@%&&%«@&%ﬁﬁﬂbn5o(T
WOV Iy s Vo RVWAL, BEEIEET S, )

CNSDRY 7, REPRFFO—-REAVFLALULE DOTHY, 2OBRAAELT
s i,

22 ZREVFTOKNZE(RHIEER)
coﬁvfm.%ﬁﬁ®?47;—#%ﬁirm5o¢+Hi—vay§$m—mﬁyfo

%%&ﬁbf%%ﬁ,#bUUAﬁEHSH&I@%%&@%K&M%?%%O4V&5£;

U741 72— 3HEERTH 5,

23 ®WELRAH—}

RER, 7Vv—2CBE SN R — 1 (TI98—Fr—o v I YR Lo TRESATN 3,
%%@E%ﬁ@&ﬁ,ﬁk&ﬂ%wﬁﬁﬁib%%<ﬁéiﬁw,é#%wﬁwm&%ﬁif
NWRDHIEZORHRL, BEBIUR Y- MNIBBRBBC LTRSS,

24 RBrF - FEF4&hHoo—

?47;—ﬁ%i%?5£77®£?4(47%—&—9?%)@,zﬁwbﬁﬁﬁmiﬁ

—305—



OLBTEEENTIN S, RV 7 KF4 D LICHE D=3, 2O0LtogrZREL, vy—n
Ry FUEFITND,

2.5 HiEH

TRV TOBEIL, Phenix ¥ XU Superphenix 1 EBOTREVTOBMZLIERIT LD
THbe

ZOWMFER, 4RIL>THY, T—F—BBOXTI v 72MEE, Ryr78EBOLHT Y
D ALABEBMRHESTIVYI(EBI)NEIBTH S, EREBLTRI - PHESe—2—¢&
Ry 7oREHEE <,

Ry TORON LEFRDOTICEYRTES BT ) Y7oty 3 V1%, —REY T
DEELRARTH S,

THOBEERR, A 30LKBDDHLNE, COLIUBEDOR Y TOMER, 7
7 VYAOMEXRBEREFFICET 3N 4 5B O TJleumont / Sxhneider #0347 o 7z F 2 b
KkoTTEESATING, £ 7 OBHEEBHEEESITH S,

2.6 BB

BEER, —REYTOPLLEARTS 3, TLBICBTIERIZLREOEDHTH 5,
BMECHEEBEITAERFELIY,,

2.7 )

PSX—270Vz 2 POZRRVTORKEBTEERLCESNTS, #E EE, X +0
BEEBBEEO—DLENE o7, TORRE, —RAVTOBEGLIVLEOREER LD LEN-T
B, THEIBC KRS HRORHOLEEL L > THHRK L2120 THE(RIBE), L
HL, BAEWAEFTEIRFOLDETHICEL, TOBRRBRTELMLELZ HDTH 5,

=1 PR
i B B B BRRE E E Ry TG EO
(m3/s) (m) (EE&43 ) () Beg~ ik (m)
Rapsodie 019 18 875 2 4
Phenix 1.07 65 1000 7 5.5
Superphenix—1 3.5 30 500 28 6
Superphenix —2 4.5 29 945 14 4.8

—306—



g

o . S cosoxmk

N7y s

AR

B 1 : Superphenix 2E#O—-R" £ 7.

—-307—



Superphenix 1 Si% Superphenix 2 S

Bl 2 : Superphenix 1 BB LU 2EHBO—RF V7

—308—



f : : F o8 —
[ .ﬁ#%&——%
(A l
2 1EBHFE

i
f R 2H—
]

_._.._..J___m__c .
R 7 e HF s OER
——— AR

[
!
!

F—=/N—70—H

i
k:——ﬁ—f—-ﬁyf-ﬁ?4

f—-igrs-y—»%m

4 vn835
BE#HZ
TE =B o

&
ﬁ_i—— IR - gV
= A

B3 : Superphenix 2 58 OB L7

—3098—



IAEA—SM—284,/57P

T MY L/ BIRBERICILIBREHIORE

LF/v54 Ansaldo EHZER, NIRA—Y = /(A4 4Y7T)
Fi#yFsVA—= ENEA-Ho—=% (44817)

L&YY BELLELI—=Y b (44)7)

F. 7Ly 9y F—= PREXCO—=Y bN(A442YT)

-3i1—



. B =
L1 BREHAOKRE

Mwﬂoﬁﬁﬁmﬂmtu{Eﬁ@ﬁ%ﬁi@%ﬁ%,%&%#@TT%,E%wﬂw%f
EAO2RHERDBELTV A LERINLFTELREASHTH 3,

COFER, BT LABERLLIBLADO0F MY YL - V—TEERTELDT, #h7
RICRD &5 HEBHHA T 3,

1) —&+ b9 LPERE LA Na Na B2

(2} E%FEE@%ﬁmmbﬁUéntmwﬁﬁﬁﬁmﬁ(%ﬁ%ﬂ%)é%ﬂ%@ﬁ@%

3) BmAYT

42DV —7TRBERELNLTED, TCHEBTEEISCENTH S, BRBORE
BLUELBEER, ZZERADOEDHFICL->TIibh 3,

12 ZEEBORHGE

LEITHERLESUNEEBRASNI-DR, Creys —Malville EFR, BPR, RNR, MAB TH
DG oNIZDORUT sV AT LM, SPX—27 002/ biEBEVWTRRAEHITR M —
DYATFLEEZEHONATELLZLDTHS,

ZOBEBILLYD, RRAYAFLIBEDRET CHOEHERAT TS, BEHLHEKRETS
EBHNEMATHECEMEREN, ThitL - TANBEBO—FELHDOHAZKREKS & E
F5CEMTEEEL >,

RRADZNEFNDON T X >THRETEITHAERE, 7 1) YL RAORFER T 26 MW
EEDHONTNS, BERBERORER, ERAEEKFEETLULIRAEO N/ BEATHRELS
SEREROBHROBEZIDOLY, ZRICLANRGNTHEN, ZOER, BEHARERODS
L—RMBBBERL L2 TEDLDNECEERMELTRES N, ZOBARIEZ, —REkor-7
DF b)Y LERNBTHONT, BOOZRKEKEON - THOBBREETHIODEIBEEINTL S,

2. AEYRTL
21 &/

ENEAB LU Ansaldo =X (NIRA ) L OMOHBEFABFIC ST 2 XAHEREREHOR.
BAT, RRAV-ZTOEBOBFTICET 2HLUBABOEHNT b, SPX—270Y27 10
fii 58 T4 Novatome & DBAITH W THDN I, '

ChoDRER, REOHRESIUREN/ BTN I -2 OB ELOBEDEH,, RRA

-—313—



VARAFLDTOERAENRETILDTHD, FLEREBRBELRE- LV A F o2 Wg s
LTiThii,

B1ic, R LA/v—TOE%R L7z, Ansaldo BSR¥ET L7z Na/Na R BM—RF LY Y
LARZBEINTNS, ZRAKABRETFFREOHAEOSG WRBICROAT ST S,
Ansaldo EMEE LA-BERREFRONAELAEXRE (2ABHAS L, Lt TTBOEY
Aa—ALTERENTEY, EXZFARAL-BABEERETHI T I3 2R EBEH/A T 5,

2.2 Na/Na#mZ#E(E2)

BREHAKRENV—TDONa,/ Na BTHEBR, ERATETHEREINTED, COE#RTORE
HEN—=FTRDOF Y OLABEERELTNL S,

COERBERRZI—RFT PV ILFEBEINTISY, —RF M) LB EBRERICL-TE
REODRABZRERETALIKNLE 2T B,

THLABTREOERE, — KT I VLA0MBERSDOTE R IAERTHEORES
XD, REGHBERT E2DMBT ShiI,.

ENEAAnsaldo %3 Franco Tosi & DB N THE L Na/Na BB IIMBUREHDOLOD
T, CORMBERERTZICEEZENELTNE,

COEBETRTHOERED, LROEHLEBT ILEEMNAZILL TS, GEREFRE
HOLBTHEER L ->THD, THOERLESLT 5 nc THTARIKCEY >h, BRI
EHELTW S,

THURBRICLY, EROEBOMLAT—RFT M v LBEREEICKNZ L SICLEHES,
BEEC I Z2HEREOHBERBRTILDPDECHREOLBUREBELTERT A EMTE,
BOBRAERESHOBBONZ, 5, RRELEROEEAHER, £2TOEHERDNTH
—THETLERFBLTEBLENDS,

2.3 Na/ZRBTEH

ENEA /Ansaldo WHEELNa /BRBAXRBUEEGRETEDLDOTH S, ZOHRENT &
>THHT, HFREBHOERIT, F Y v LA0BRBERESHNBEONEZ SIS,

H3iCZDEBOEER L, 7Y VAR EBAy S —lLk->-TERNICAER L, LI
A~y A= LB UHBBEOTH Ny ¥ -tk TRBUEDL LN S,

74 VIBBROHG oA ERBFLRA s FROF v 7HEASHNTEY, PHEHEEEMLETL
7o, HRBEIVIFEFLEELEHFZ LTV S,

EROERE - WENRVELTONEH, THAv F~RBEESFACERBEIATEST,

—314—



ZBORERBICIE LTHBE T 5,
CRToYzf bBRELLOR, RABERAERBREBI D OHDRN - 1 EBHRSI
B LTHESTHNIERTH 3,
COLABEBARDOMBOFIZ Belleli FLL-TRERENLODTEH 3, COFER, BREDS
VAPLVRYRATLEFERTIATHROVATLEEN -TEY, chiRL-TEROEE

ZROELFTHICEZTEEL LTS,

3. BREER

FrY VL -THOBEDERREAE LTEREREERT 270K, VM—THBLUEE
RATRET EPLRDRHELCRESAEFAUT 200 EFELEHED LT 2 C EBBELL S,

Ansaldo # T3 Prexcott EDBAN DD LI T Db DEF R B EB £ T - 720 B TR Na/ B
BAXRBOEROENTNOGRENORE XA T APREXNA T — FEBR LM, Ch
BCORBORDENNTEOEZELFR EL o 72,

CDO3—-—FzRARALTENT U HACERLATFE LT, BRFRORSOMEMNS 3, & RIE
ROMBOREZR, ¥4 5F2—-THOERME N/ BERTREDTSAEE>T 5, H3
KARLU N2/ BERBXBRBOERERORBDICE T 3 FROLHERRELT 4R L, cOH
POBEEEIRNOBXBETE, aRBEREO—ERBERBREYUEEA (BH+48E ) KEYT
EN, BEDOHROREUEHBERUICELZ DD, COTHREBSLVUERILE - TH
BTEHLAVObOLELOND, 1, ZEAABOLAOHREELBEL SO ETHE &
LY, COZEBEEEXPE(TEEHDEEZLND,

4 BEORE

FEXEFETHY L -BER, Creys —Malville EBFHTO RUR BB D Na/ BEHTHEE (T 5 )
DEREZFTHY, PECFOMEDHTHEE (K6 ) 2288 L £ETH 3 Belleli 55 OEBIC
BERNSBICESNTI S,

Belleli M C OO X MBAWT 2 BN HMEE BRI 2-HDICHAAL:, RURESBOHES
SUMERFBILIDT oYz 7 FOBERICBHNTHEHNI,
CBREERINTED, BRATEDFILVOOEZEI ATV ILELONEL BRED
Bt/ ANVEALIHERD~y FE2FABTECEELD, AEDENERAEB LLINTET 24
BT ETH B,

—315—



COERBL~y F—OEHIRNR, BABELTIC LK IVAEROEELEBHTRE A
TEERLDTH2H, BNBLIUBHNTECEREEETEIZISUERT L~y £ —-DE
GATDREGAEE SO &0 S HENE L3, ’

ANy - ERECBBEZEINIRICRE, BRE+AHCELSEHNEILSEN, THAET
BESLIURBAINTEARBL/DT oY 27 +TH, BREOEOROBENLELPER Y
—TOERABLBERATRLLDO LN > T3,

i85, ~yF—DEIHPELL-TWEI LD, XF/ —VILET 2 REHBLEDOREH
£E1L5,

CHREOEERETHETALARIC, IR/ —VYICBU 2RFANLEERLELELITVESICT S
DO ERLTBREBORREBLBETHECEBALAICE o/,

LD7FuY s PEBHSMOERURR, EREOERC LIZEHOMETH D, BREE
EOTRBTZ OMEBE L,

5 %
ENEA/Ansaldo WRBHNOBRERICBALTH ~BEICLD, BEROBEELF Y 940
KERBESFREPAVIRTRBILBLTHCATUEENE SN,
Ansaldo D=t F - OEBHICHE L TELRERRI, COBERREZZIRHTIHOT
HY, BN T oV 7 P 2RREEH»CUERFEICREICEDIC EBT I,
ZNETHRONLERDLS, BRERTARSERVER, FRYOTEEOEVCBELE
THLEMTER, COBBR—ROLEANREANRENNIREL AT LTSH0, EhHt
B LICEBELSZ200TH 5,

av;

-316—



Na /%ﬁﬁﬁﬁ%‘%

L

NN

\\\K \\K
Ha
A

il
Ya

Ih

Na /Na .ﬁ;&yﬁ%

W
y—

—RF b 4

B1:rv—-70H

—317~—



bt + et | sp——————

B2 :Na/Na &AM

—318—



L e TR Lt T P L CTT R TR T e LRt A T EA IR B LI RT LIR (01083 11T ] .
DT S L L T T N T T R LR T AR A NS S L E LI 1A T o

I I N I R S L I S S S T TN RN T T >

S G I LR S R R D Y A O N A LR s

! Na/

B3

—318-—



o ""‘"'-*--—--.::_;\--..____...._ —_ ,/"""_“'h'mwﬂi
\ TR ey \
\ N/ “
\\ 7/, \\‘ _I£ ‘/“\ ‘I 5 00 nC
\._____ » \\ // \ \
[ L, ‘
\ ‘.
-\ |‘ Na /Na Zh3rF 6 fn
\ '1 YNEE NI 1
Na /7R G 32 IR \ —~—
) \ Na .~ Na
M4 F Yy AR 1
\
1
t
1
\
1 1
i \
- o S
25 Ky /s .300°C - \.
] T -
“ '/ ",, \\
\ / / \. B
’ \_____&_
1‘ / g —_
1R AT \ /
Ln ol " ,
1% ,
I
/v_ N/ !
0 ~—__|5 10 15 N 20

04 @ W o b W T BT R




Ll

~

w

o

-

-3

*®

(1]

=

P

|

wy

A B
.. L B
A4 v nd [
EENEEYE i S
g

Ba
=

i g an Lo 2 rit

g ‘BT b
T A
P g o ol
W&W,E.nﬂﬁue

xk

A
.__..m

il

RUR @

B 5

i i

%»nw?

h.,\\..-..:-. i w_
Lo R . 4
ﬁ..v_é..wm.ﬂhﬂﬁwn ..__..u

2

—321—



PECE D

BRXRE

—-322—



TARA—SM—-284/73P

Crays'=Malville BEFOF.LO-BE A E

J. Gourdon—B. Mesnage
BEFER, 77 YXEFAF BP Mi

13108 St.Paul Lez Durance., France

G. Frant
NERSA — 177Rue Garibaldi BP 3173

69211 Lyon Cedex 03 — France

Jd. Y. Pipaud

NOVATOME — La Boursidiere RN 186

92357 Le Plessis Robinson—France

—323—



TFREZZ b

Super Phenix BEHOETF OEEBAERICE, 7 M) Y LAOFRNS 7 LV H HEEICE
BETOFLICEELNLLZTOTF X F2EEINE, TOF X MIBEELULLHEL, HETF, BH
%, KN%E, BANELLELE, FLHABSIUERLZETHE,

BODF 2 M, FLOKNEHRIEECETIE0THD, ZORPLICKRENEF SN,
BN ERHTFbN, REFEESERSh M FLARRAABIUHEEORTENE, +
DHAEICHNLROLT DRETDT « — KXy J GERORE, REKOEE ST 2 — 40
BRERET B LHOFLORKAET 2 M EENRT DI E, ChASDLETOFR Mok oT,
FLORNAS ECBRY 27 AOMBIHRTS, RLBICHELI/T * — 2 OEIRETS
& Do

1. F

FLOERRERET R ME, NERSAKXKWT AERFFIT oo 7 OHEEHORMET, NOVATOME -
NIRAICRK DT 77 YREFAF (CEAYMNERTI L IEHZIATLS,

P DEEBAT 2 MCRROL S UAERETNE, TUDLPET, BHE, KDE, B
KNE, &£, FLOMBEBIUERILETH S,

INEOF AL, PV ARROBERICHBAIN, 7AVEADCELIBOTHREEDORE
KL oTHRTT 5,

FLTFRITDICHDICCEARRDE SNUAFREREZIToTVS,
@72 FOREBREDORNE
CHRBENBLIUBRNLHEOHMRBLIU S
@7 R FXEOMER
C B O
@7 MEROER

2. HEFT R b
SOFR ML, FONDREBOEFTERNOLE, BRHEELKRORGENL STICH T & P

ROLBICHELLFLORFRMORELETZH60TH 5,

-325—



FPL~DOHBEOERET, F M IA s FRIOAEDIZEB LT I S E4%E, RELESEL
FLWFLORIGEDOBE*ENT 2P0 I8 OARESRICEBMICROB L THEXT
HBo

FFORBHE (FLORDIIKEYT 2 FEFRESENT ) BLUHIEECRAORIGEIC
Bk Lotk 4 WEBEMPD, 6000, MIATTOEFENRRANI, SPWOU ., M, FLe
 BRICABESEZ 2 1 OHASVLTAREIESIDDTH D, ThUBD D » MZHWTEBDH
SEVKEBMICEDTHTE, BRAREOELTZLDREHTEZELD, PRV -VAD 15
OHRBEEEOD » PEIBRIEAT S, BUOD , FORROEM,S, JOBRBESFRII
TRl BRRBEEEFANEHTINDI I LICU T, .

COBERRBEEINE, FLOPEF + A NVAEBEBEENA-BLBEF v~ =2 HBLTH
bk 9, EFICABEDOKEN Oy MIHT » 0y FMIAEIEHN, THICLoTEHRVLODED
HEOER, TRHLLFLBOITARTOHEECHEIC>VWTERTAIEMNMTER LIS,
ENTHhOO » PEEALIZOSL, FYI7ROF 4 YN~ IIHTIHMEZORMEILLY, BIE
BEOEZBZRET ILDHICHBELZROfFI7 5,

B0y FEEFLARIC, bIHIBRIARRICECOTTHNZ LAY, FLOHNEH
3700pem DBERTIGE VS Il5 s BT 270l 20 F0OBBESETEBMT I EHBFE
ENTW3,

FLICBT2HENS, UTOL)UBEBEFHELBLON T,

oy b1 184 S &1k #7700y ba: THREHE
H#72, byl T2HE4E
+T70 ., e 34 E/E
#70., +d:sl1&EEE
oy b2 108 &4 7oy el 57T EAE

#7o0, b 51EEE

oy b3 15 &85

Oy b4 15 8EE

oy b5 15 £E84%

Oy b6 21 &EE H7o ., bal 9EAE
H70. bbb 12%84

& &t 358 £ B 1F

-326—



Ei1id, B15LCE50, b (BRALEFL) OBBEFIET LLEEOFLOREZR
L7cbDTH 5o
FLORBESEORIGEDE ( B, BYWEBSIUEREEK))ZH N EEFRLTRETS
CEMTFEENTVS, COFETH, REEZRORETHAET S I LILEoTNS,
OELAALILRB L. AOEBRESRE
OIEDERELSE 2/ VT (PROFRESHKL, B2FOBEOEL DI HROERELSE)
®12G0BMEESE (HIVI 12G0FAERESE)
@6 HEDOBBESELETF P I ALILELBESORE
@HEECEEHIHBEOBFICHEATEILVIREI AOEOBRRBRELFET 2/1-.H0%H
EiReviab—vgV

HNBIVPEFHROSHETRET 20D, FLAOHALBVRAL, BEBOPEFHE
ICHAHNN 10 %DEFEAT, HIREKHEE (Pu—239, U—235. U—238) LMk
2 (Au, Ni ) DA EHORHEZTITFETH S, TOHIL, 10 GORREHESKETEYE
ST ETRER SRR A T VEBATBC LIS, CORBERICLY, MERE
HOFEETAINETORENLS DTIUVNESIUBIAFEMAFTEL D (FEE Y DY
©2BOERICHONT, ALERICEE 11 OBRBRSGRLARESK, 3KOBMEELLHE,
6 DA H PEFRELSK),

2EDERF + A VBIUFALORDCH T I2BSAOKHEEL, BEHRILEER (Mn, Rh) ¥
LUBABF » vri— (Pu—239, U—235, U—238) ICkoTHBONE D, |

3. BNENETAEL

HEHTH, BL 7 — A NBERELITRTOFR P RREEND, COFR T,
HEBORGEDELZREL, 74— FYy JGRROFEATHNE (KB, SERE, BHE
). |

SEBORER, —RENEEFLEEDEBBOFLTIDNEL 5, ChIIRLERERTE
TEIBICERESNS,
OEFFOBLAET, BORIGER 10 FAMETHFNIEN BHL,
SEEDHNOREND, HEEDES (FLUBRRFELRD 3 ZONME ) THEA LB,

180 CTIR LM EE R R &I LI NITLS I,

—327-—



EREALSEBFEELRLETEZERALALEL, FLPETI3E8ERE (L b3, 5500F
CDELBE)ERETILEND S, BREFELFCAORICENERLBEE LN S,
%ﬁ@@ﬁmﬁﬂﬁﬁbﬁﬁ%%ﬂﬁ?étbt,F@mﬁwﬂ@ﬁﬁgUﬂwmﬁﬁmiﬂ
STBFOHBICELT, 282 BLU3N3 THRASGDELHEABOTENRIRETILE
Mo be

HRALITAEFRNIXRDOADTH 5,
@EFRWBICHITIMSM(BEPEFERBE ) FR
ﬁﬁﬁtﬁmﬁ%?@ﬂﬁ%®$ﬁ%§ﬁﬂ
© HEEE T A ‘
OEMMEEZRHDLICHE« OHIHEEBEZZTHTIHR
RERBFTERICAND/ N7 — 2 ZRET 572D, HEEBECAEEOM, 74— vy
BRBORENERLERTHE 2, REOSEREZREL, BRRET 4000, S 180CICRE
METLIZBEDO N, 77 —0REFMT 2720, 400CEBEF LR X &3,
&ﬂﬁ%@%n%ﬁoa%?(ﬁﬁmﬁmsm5m6msoAm,m0%L FLORBEL,
B, ADBRECBELLT - M /RBERETETFETCHS, TOLHICERAT I HRI,
tHA, —RRE, “RABELBITZEREE(HWI0%2) 0—ED [2F— ] 2F7BT3H0TH
2(HE2), é%m,ﬁkﬂ&ﬁv&w@ﬁ?@74—Fﬂyﬁﬁﬁméﬁ%ﬁﬁ%,$79:
o LRROME, WEEE CHE LR S TICHBES £ 2% £ OREBHRL & bRETEFE
THb, EBIC, ~RMBELEBELRBEDRNBFELHL VL EINGBRETIFETH S,

4. KDERLT X b

TDFR ML, FUDOKAFHTSRONTEERE LUNS, REEAKOLIAELHED
MILTBIELEBMET D, COEHIL, 2BHEOEBZHALT, 79472 FOEICE
LIS I —RBEE(IOFR MERT ), ZERCEFLIABELBICELT, FLOPR
WELOEEDS Y » FROENEHAET 3, COREERICLY, EHERE110%0EY T O
BEICHT A REOEDEREL, FLOPRABELCATBICEI 7Y » FOENOEHE
BRTE 3,

-~328—



5. BIKIIZERIET A b

BMAKNFENETZ PTE, BEESEORERE. T72bOLEEHT (Puissance Iineique),
BEBEL CARET B LAETMHE LIt bOTH 5.
mﬁﬁﬁmgmwumsmﬁmmﬁﬁéﬁt1%@%%@%%@@&5@&@%%%§ﬁtb
T3, 452 R OBRBESE LIS, 2 20RBHWIHHD, TRTIC(FLBEREMED v L —
4 ) TEYWRENTA S,
BAKDEORLTAIMNIEELTRODOEZNREET B,
OHNLADLT OEME (FEHHDDO0BM5100%) ICH1F 5 RBEEGHE X OFELO BIRE
OTRTC 2 Y Pa—-4 ZFHALIFLORKDENTL T A -2 0ERBLURE, Chitsic,
CDAYEL—2DNT -2 OFEHANDREICETA2SDENE D,
O—EDHNLVANTOFHILEHELZRET I LHOMBEBECRHUBE LCABOTEDE, 20
TR MIEEENDL0% & 80% TiFbhi 3,
OELICHOALLHEABIINT IARLE " HADCERTRET 3 2 OEIMNEOFEBED R,
COFRAFSERENDI0%E80%THbI L S,
omﬂﬁmﬁmﬁﬁmﬁﬁo%@ﬁbuﬁﬁﬁxvjﬁy¢ybﬁc,ﬁ%@%u%—ymBm
BOPUC/ - YIERRESHERSRI I LIS L o TBBMERBIC LIRBBEE G,
%%E%%éhtﬁ%$ﬁﬁ%®%ﬂ%%¢(ﬁﬂlﬁﬁ%ﬁlﬁ)%mbﬁﬁfméoC@
TRIFCREBEDOSOPTIREDT X bEITL, 9 DDEN oL BH~ORBOBEIHEZ
iZHDWTFRbEhE D,
O RN —TILHNT I RECEBICI >THEBENLFLOAODRE O REHE, —kr—
TOREBREBFOHOBHMCENT, —1I0COBECThICEB LTI OMELERT 3,
@ LED—REVTDILDIH, HEVRADOTRAN—-TDSED 3 v—7TOETEERD
FOFLOBERE, BERMERBLITC—RIEF X +

6. JFLOFIESE LOBERICEEL /27 R b

COTRMIFLOFHE SUBRTFEOBE, EEOER, RECLELLTOTF X Y
RELB,

—329%—



6.1 PHEFHE

CODFRITR, PRFHEIA YOFAT I 762 AFL, FLEFFEEOTHBICRA
HoNEERRES 1 VOREZRET 3. £2HICBNT, PEFHEIIFELOPRBICE
MI o EBHBEF» v x—IlLD, EERATR FOBRIITONAIEEZEHBLL, CO0F
— 4V Ea— # LACONIKILREON D, ZTOEBIEI2TOPFEFRET M ¥ LEHLT
B0, ERRBEAFIRNBLIUHEEREDODICEREIN I D,

6.2 HMERAGHOREDER
2HODELEVAFLILBEELIL2ODa Y a—2 (E5HER) OBWETERT ZLFH
HB, COAVE2—FIFEIDI Y Pa—2CO0RAIKT—4%2E TNV, ChoDEHESE
BEFLEEQRUESFRLLTHAL, FLRORABSLTR HABLGGOMEOKRE, &
BOERBEICHELLLEWVECHEMELZRET 2, 30 vFa—21, BRHDOR
BLBEEAETEOEBEREED LR 7 LICETIREELTILEND S,

6.3 WEOWNO®RME LU HEBHOKER

BBOBH OREB LURHBFROBRE Y 27 4ld, REOKLHD8HDOEY a—n, Fib
PDERENDEREBOY Y 7)Y /¥ QiDL 7 2 2B L BHORRO DD 4HD=
Sam WERAL, BEATH Y)Y Lid b)Y AN~OBRTETOHRLERE L
TBe COYRTLICETZF R MTlt, PEFROUBICHABLIRBRESG LR UER
BEEICANIEESY 7V (UNDICHTIEETHBELUMNDS., TROEOYRF LORE
E2BRET Do

ERENIO50% L 100%2TO2EDT X FBFEENTIS,

8.4 TEFMIBH

FLOEBICROMI SN 6BOTBL 77 » 7iCdD, HHEENIENEHEN 5B,
IOy 7T 97 DOFAME, FFIVLATR POBRICF I —£/GIRO I SN IEERNL
e OEASHE (SIFFLEUR & MTH3 ) RICEL M I NTIoHS PORBEEREE LTS,
2T OEGEEREICBITZHENy /779 Y F2REL, TRMEDISEZTORET, F
LRI HEA FRFELUEVWI EA2EBTI2LEND 3, |

—330—



6.5 FLOBEROL-HOERVATL

S LEWEOBER, BRARGBE UTOavELa—300 . oh0Tas | XLEAEET 2
HEMND B,

@ FLOBEERY AT L (H1000BORBRE 20D ¥ 2—4 TRTC)
OLEKAK T EOHBEET, BEKOREEZRTFLIY €a—F CORA(RIRE. REH

N, BEBE ). CO2VYa—23EL, BEOBEMREBSLUBEMBFIER L 2740
EBETV, PEFH, FEEONBR EEET S,

.Eﬁ:‘g: y}\c‘l/'_ﬁ (CA.ROL)Q C®§E£i| 7 s F/\“‘y 7%&@#&%@t&b®i—x l\%
R(EF3HICLGLTREIN S,

O FiEF, & TRENVIFINOBICERB Y ST ALEZTRIENV S+ LBy 27 4

(ANABEL)
7. ¥5 B

Crays —Malville REFTOFLOERHEBT A MITTIZ, £ -8B T2KD %I
TRFBEBINTNS, ChOOFX MT1985ES FETICKRTLTEY, F Y9 LOKE
MENI 198449 A ISR ENL bOTHE, SIFFLEVREELAM L7 BELHILT % b
L®T LT 15,

EENBIVEEOTOPRTRESY 27 AT TIABLTEY, REOEEE L CERE
HWHEFRCELETEBELBTE TS, ChODTZ2 M, HADOLEELS I VEIERICES

ETOFLOREEEEREETRETINLHOO—EORPHUNLF R FOBINDRF » FICBE
U,

~331-—



M2:[ 27— 7R+ JORAEB

HfEORIGE r'fr
R | -
—RAF [ 1 N —
I 'S
!
\ L
—rp /- l- >
N—
_/,’ —2-
ADEBE N\ , /_"- \ /——-—-
s , >
in in 1n in

—332-—



@1 :Super PheinixDERKRZF70-F
Oy hi1&ay b SOMBEFNRE

B S Ta R o
i W= ) Oy b1 184%AK

'a .@. - —ll. — =§é=\;‘%“ i ':':5.“

s S o I g W .
) ”Efdﬁ"gﬁﬁg—%’ﬁffh{}fﬁgég
Bprlr=gdd= Thpeiia i

TN Gy L

S )

R T )
e ot Se— S—

A= D A

;’E!ﬁ?“riib
. BRRAK
CHwE

@
@
e @ -..'Qj‘;ﬂ{%éﬁk
©

Oy tNO.1+2+3+4:322

e L Dy FNo0.5 :_ 15
&, &t 337



:ﬁkb?ﬂ&f;b*ﬁﬂ%%ﬁ@ﬁsﬁﬁ

B3

]
e

n__ 36 0o

f___ yr ph s
____ _____x_

”_ghw.;f

&w

]

: _FD

I
___a_
0

:ﬁm

=;_

i

._:,_& ?

| __ .g._h_n_? it _.a___“_.__v.._m_”“_ ﬁf.x

i
__zm_ if ____

__ﬁm_m_ " __,

___.,_.,,#a_ﬂw

L0

~334-—



IAEA—SM—284/74P .

PHENIXICHE 3 F v 7 I —8h2DHIE

I BE L EREDLE

J. C. GAUTHIER - M. VANIER

J. C. CABRILIAT — P. COULON *

CEA/IRDI/DEDR./DRNR./Cadarache

E3]
CEA/IRDI / DERPE.Centrale PHENIX “Marcoule

—335—



T7AbMZ2 b

PHENIXBDFLDT7 4 = FN 9 IBROI L. Fo 77 -PHREBZOBEHONE I(EHED),
ZOERBOREI (RRELBWWTREEO7 4 — F Ny 708ELE EHE )L LEEICERS
N, ERHUHEEOCENEEZRIET 3 0HIC, EFFORENLAEL, 08, ETT3E
DFy 77 —RORRAUEZ, BIZE o HNTORFEHNEBRREILL>THF o7,
AEORMRAROBY TH 2, SEFLTEREORERF M) YABERKZELL, BEOE
BATIE, 74— FNy 2ildoT, Fo77—RREFLOBEEZOEEBEICLIORIGEAD
IQQQ%MEC?O

ApMPATICHLTHBENTHEIEhE, RFFNBERREFTELLENOBENELLE
BT AIRIS, ATKIUVAPZAET AC Lo T Fo 7’5 —BRESRENEBRET A C &
MTE B,

KERIZHE, FRBEOREIOEBEZZRICAN, EREFBCEFLUETEOEIRIEINDS
U,

COfERM S, PHENIXICHT 3ERELHEEN TS —BT I ENFREN, COBOER
%SmuPmmrdwﬁﬁﬁﬁmﬁu%ﬁUﬁAT%5:&ﬁ%ém&mato

T 2 X B

'[1) CHAUMONT, M., GUIDES, M., VANIER, M., RAPOSDIE % &} PHENIX T
BRSHIRIEET 1 — FNy 7RE, TOZES, ANSEEE 44 35,
1983$6H12~‘16 Bo _

(2] GAUTHIER, J.C., GOURIOU, A., JULLIAN, R., MAIRE, L., EHE#EFY
BEvyRIvU L, 197949 A 24~280, Aixen Provence, 1AEA — SM— 244—28
TRIGE3 v/t — 4% ]

(3] GAUTHIER, J. C., NEACRPER#£&, 198049 B 22~248, T4 £+M, TRE
Eﬂﬁyz;%-ﬁ:HEMXK%H%74—FNy9%%®mﬁJ

(4] GAUTHIER, J. C.f, 1ABA, SM—284—11, H&FICRE LIoXE,

-337—



1. FF

FRIECEATILE, SUPER PHENIXE®D 1200 MWe DIZHEF ORICE OL 8 O B RE 2 3t
S Bbic, REEa Y L—2 (REENS YR+ A =8 ) bREN3 BN EEMNERSN
Twa

CORBEa v/ L—413, THELR) REE (GROCEGENESCLIS60) & [E
w7 RGE (HESEOUE ADBESOI BhIROESASHELERE LriREES
ML THELL D) EOMOERELBEERL LI bOTHS, (ORBORBEREEXH
B2 ICRBENTL S,

BE=FATEHHELLIoTEEAETE 2D, HETIILDTERIN2hD/ 4T 2 —4
BBVERE(F, 75 -HR, BEACHRECHTS60 ) BLREELS, PHENIXOSE
12k, CHOORHORBHHAEIATV S, EENASRREEELRIICRENTOS,

BTN 77 —HRICETE0THD, TRLTEHUTOACE L TRMICHEEF S,
eAFERELAEOBRICER L RELA
@5 LEEEERLLFE
@7 D7 5 LCARNAVAL—V2HBLTHo BB E, AEEOKS

2. RERE

Fo77—28IT, FLOBBOEHBE(TI)ILEosTavro—-dhad, TftOEH
ATIILE =T, RICEAp OEBMI|EBI I3,

Kd '
Ap =-—— ATE (1)
Tt

FLODEZ GHIEEOTTH, BETfIHEH YO EHETEBE (Pr)E+ I 2 L0OF
. BHEE(TNa) Lo Tav bo—naha,

21 Fo7S—UMRERBITCHALALECES HAKREOTE
—EQCAORE L, FLO—E0OBREARO TTHRIEEDEHApIZE > TRORIZES
WTEBEVARNVOEBMNIEIEINS,

Ap = h(P)Ap (2)

—338—



h(P)EHAL~VOBHE LTORNORIGERTHE, COMIFFy 77— HRICKD
PLELIERELTLS, THIZXsTh(P) NS KIDEEZBEZ EMTE D, PHENIXD
BAOOFLTHIDHENBE SN, BELILFELOBICE, —EOHRA L XLICo N THE
DEBOFHBEOHEHNE MBS &L Do “HZERHTILHIZIE, BEBLBREOMOH
DOEHEHEOEXEEICAS I EBFTRENE S,

CHS0B&a)S, NOETPHENIXICBLTRAE SN /-POBEHE LTRKIFERT I
EMTITEEELNLZ, hPOBHELTORNEHEA ¥ FESEXBR2ICTTED TH 3,

2.2 PHENIXOZRBFOLORED LADCEDO Fu 7 7—HR

FLzERRBIIks, FTHEEZLAIYS, WEELBRETAIC LI TFLOBER
THFT 5, COEOHE I PHENIX CRIHEINIE—DRIEFRTH S (BEXH 2 2R),
FLBERIZERETHNETI=TNaTHY, FERBRAOCLI > TRORMNESN B,

-

ATNa ' (3}

HLp =
TNa

L LAEMHe, I LOREEEENETET ZFSICIG, wF:D@%ﬁ%‘—ﬁ’ﬂfii’éﬂk HEI L
BT 2, CHICRTRORMBBLNSE,

Kd
Ap = ( - +Ko)ATNa - - (39
TNa

ZZTKold, EB7 4= F Ny IR TH 3,
KREREHEICOVTEAT A ERDEY &75 (TNaT I roNaT AT Na DS ),

ATNa )
Ap=Kd Lg‘(l‘i'W)TKOATNa CA
HBE
YT=KdX+ Ko )]
HHWT
ATNa
Lg ( 1 "i-‘-'-—“—'—-)
Ap T Na et
Y= X=
ATNa ATNa

DL, FPIVLREQEESEINEBIIHIET 2Ap A2 EHAETT S &, KAz 78

—339-—



REC (X, Y)CHRETE3ROHOCERDOEE (BP-REIR >THRELI-HD) &30

LR TE 5, |
CCTEMEDBOHREZET L BIRETHER/LTELLENS B,
EBEFEXONSIIROABEBON S,

Kd
TNa ref

Kd ;| OTNa \2
()~

2 TN a ref (6)

/_\p=( +K0)ATNa-—

PHENIX OBAORBHITERIROED TH 3,
TNa™f =523  ATNa = 75C  Ap=273 pem
Kd=800pem Ko=2 pem/C

BHIEDOEN 265pemTH D, FBREIEDMEHMNS pemTHAT EEXERICAND &, EBER
TR, TROLLEIITRDINRITI RIZTELL,

3. Fy7'7 —ROWMERE

31 87 B ‘

ETRDVCBEOTETHEROEZAET 5. REFLEERI VT 4 Falb—v s /I

HFT S5, L LUD, HIREZEBTI2HICHBTEIBMEIS HbTh Lt &n
B, —RBYTOUNLETTF PV I LEMBTERDIC, 2MWHD 6 MWOMICH T L~
NE#RT 5 (RBENZEV ), CLTROLIBHMEKERT 3.

) ZERNTNORUERA ¥ BT, FLOREBICRIGEMNE DI/ o T,

2) HIHECHEIY, 77 —VROAZTOEFMICRAEZINLTVZ3H00, 2{ALHNED
VT4 Fab—=v g VIEBOWTRIZEINTWADLIITIREL, SO, SIHEOEE
RIGEZBIZAN, W OHBETILENS 3,

3 BHROBEIRF MY VLRELERICIZEL (1L,

4) HARGHENFEELT LB,

INOD4 AP SAECBEMTHN S,

—340—



3.2 ®WMIEER
FERDICBOTIE, Ap=ApCR+ApCIN &8 L1,

3.2.1
T, ApCRIHIHEONBOLESICL > TlisBIINIEIGEDOE{THY
ApCINGREEMZERBILL o THELILFLOEEOREEDOELTSH 5,
RBEICIIROBEGEMNESN S,

ApCINKApPCR

3.22 —RBEFMEOCHII—ETHAZ ELOROBEMNHIT 3,

Tf=TNa + P
CCTaIRBLBBLOHNOBROEERKTHS, a=011, SLUEEZMNTbH
T3 T E2RKT 5. |

323 HWABRICI->THERWDOAD ICHEHNTHOND,

Ap=Ap—holAp

CCThe ERUENBROHEETHD, Vo 77 -HRBEEBRALTULE,
33 HE®BE

B1i2ho=00BDOanMEK: LTOKIOEARLLEbDTHS, 21-H21, ¢OX3
XFHNMEICETS ho CEBELTOKIDEEFR L1, — o ORERBEICHY LA-BTHD

TS,
PHENIX DRBBEEF N2 ERA LTHE L/ ADEIZ 22C MWTH 3, 116K OBEH &

153,
—Kd=841pem( @=22. he=00),

FOHADEEBEOCHNIHROEEEIL 0.l pem/ MW THE, HI2ALROBY L1233,

~Kd=820pem( =22, ho=01).

3.4 #E:THEER |
CNOORREBELVGOTRSEM (HHBR), UTOLIUBaALSHEILEE

TEREMD D,
D BEMFEBICKE, HIS, BEBENT MUV LBELERICELLENLI LMD,

BRERREDHELZMET ILEMN BT,

—341— -



2) ChOoODEIER, HELL I A-2IESHOT, ThLD 52— 2SS

BHTITAMSNTININ,
4. ¥ o775 —3pF0 2EEDHIE

41 & =
BlEEICHT 3MEZRITBIHDIC. Fo 7 7-FRICHVTHMNLD bHERE T ODIE
EBAEMNTTONI,
411 FTHPRBEROBYO TH 3, FLIT4000TEBRBICHY, HALv T F
¥ VNE L o THRBIBAENTABLVAALETE LTSN, —RBEIZF )7 L0KRSH
BEENERINZ VALVETI I ETFS N,
4.2.2 FHBRBEICL>T, FP) Y LEEIIH 24 BT 4000~ 250CICET L1,
RCETSA Y ERBOIDII—FOGEERBAINIL, MOFEBIZ Y SV IHICHD,
REOHBEN S Ihr o,
423 BIHROEONE : RAROMIC, F» 77 -2REH 5 oA S hicflsmg,
M50miFA S, RIEFEAEREABR bf%bﬁ%ﬁﬁ%#:iﬂﬂﬁ'ﬁ‘% ICHICHBUSIH U,
CORBEEORAR THEE LiThhi, ChildoT, $iBOERREBICETAZD
HHBORICEDEEERT A EMNTE L, 4

42 # B
ﬂ3(ﬂ4uw—fﬁ%m%?5%®)t&of,ij?A@MEﬁE&,%%%4?»
OEOHERICEDERDVRINTNG, COE»L, $IHBOEEZAE LT 7 S OHERA
BT E 3,
TORCEALCKIOHERRA I, MHORBORRAIALTHS, LOERICHET S
tb,ﬁmgﬁﬁﬁﬁﬁﬁhf,F@Qﬁmﬁﬁfnmﬁhﬁwwﬁ£4V}ﬁU%moto
24%ﬁmbtﬂfcﬁbt£4vrm%smmﬁﬁéato::fﬁ%ﬁméﬁ L. T
t;518%pmtu5Fyfa—%%mﬁﬁ%%nto
Esﬁ,—ﬁ@ﬁﬁ@%@tﬁbTﬁﬁéhtﬁEﬁ@?ﬁ%ﬁ?%@fééoC@EE&
2T, FRROOE—EZzBELH TEBT I I ENTE 3,

—342—



Xd

/_\p=( +Ko)ATNa

TNaref
LOALIITEH Yy 77 -REEBEHELSBET I L ETEIL,
HeldFBAOZHALILSDTHS, BNAZEELIZBELICLD, Kd(EROSE)

EKo(HREBEEEHLHIEA)ZBILENTXS,

4.3 ATEREER
CCTRDODTVDBHEAMDPBVBVDIOTHEI 05, FHETIHEECRF AT 7,
COTHBEOREEZRE LI, YRTFLKESVLDE, BENLEHOTH B,
1) vz%bugdut%m&bru,:mx%ﬁﬁmmﬁﬁu;éﬁmfé5o
—flEEo®E
—BHO¥  FiHEOE./ flHEDCKE
—REOCREREL, NG TIRLEOREDCAE
2) BEHLERER, PUORSUATEESILZHLOTSOTHS, COBEEIX, 2hTh
@ME£4ybEﬁbfﬁwzﬁ%%ﬁ%b,ﬁ%%@ﬁwﬁﬁ<ﬁﬂﬁﬁ%%ﬁt;o
TRy 77— PHROBICHTIHRENTERT I LIS Lo TRIE SN,
BB, BRBRERLI5%2TH5H, ABLOBERT10% LTINS,

5. FRFy 77 —HROBERIIRE

5.1 AER

BTOXIMERICLYD, PHENIXOHBESSEESN/EAT, PHENIXOF .75

—HREREBTBNHIERDEIBVHEEZT o 12,

1) BHHOBEE LTOHEILLY, PEFOEALSH 4 /LT LOPHENIXDE EOD
Vallbe=vsVEfToll, XORICHEBAEVUEBREZEALL (6204 LE— I
— 7 ORBEHEEREF LT 077 L CARNAVAL— N SEHE U7z ). &S8R RIE
TNENOEADYT T « T T Y ZRRUICAABAROERTSL3,

2) BEEREP,S, HERALEVT, INEESEOTCRLOMBEFTVABRT S
WIS, ZNENOY 7 + T2 V7 ) ORUGBRELZMB L,

—~343—



3) TO®’, COEFAEZARALTEEHEICIVER Fy S-SR 42nE L (2507
N—TOEMBWERIT T 07 5 L CARNAVAL-N 15 871),

5.2 HEER(=1)
TNa.=Tf =250CH 5 TNa=Tf =340 CILBENEERELT#E L THEX LI BREGE
DEGBHPS. Fo 77 -RBEHRIZODVTROLINEBRGLEMNBSNI,

—Kd=804pcem

[ op Kd /“O:]
= - em
0 TNa TNa ©

RELTOF, 77— HROBBOBHAOLDICER ST S DEEHR T, £20
%@ﬁﬁwmaﬁﬁEUfuéﬁ,%@—muumomﬁ%ﬁmeﬁx§@vaaoammﬁ
FEREFRICAN. REONEMIC> U THHEM L B8 n—HAWRTE 5 LBRT5C
LHTE LS, | o |

6. # B

EXICBWT PHENIXFICEW S F o 75 —HROERNUREL, EHWALAETEEELH
BLIEEMELUHESTEZRLL, HBELERERI RT3 EMNERINTVEY, Ch
HRBROBELHEFREL >TEEEIN?, BAFLCBOTAS 2T 0D BARLAERICE
BLIEAREBREDUT IR0, SOLHNOBEBALBETESH, 05, HEOFEEE
RETEBMOLULT B, HEFELERENIENFEROT — 22 RBTH720, B
REBEBERMINEL BV TABB AR IC O s TERIENERINIFIETH S,

—344-—



138l

KD qpem
1200+

1100+

1000+

900+

800

700

600+

500

1.7 ‘ 20 S 2.5 e

o (BEERE:TT=TNa -+ aPN)@%%tbt@KD

LOEEHANE (h, =0, 0) KOEBKETL,

—~345—



XD 4 pem
10004

900+

800-

700+

600+

500 T ; T T T ' T ; T

B2:h, (REEHHR) ORRELTOK,OR
RELENOBORERRR =2, 5T/ MWEHETS.

—346—



—LvE -

WREF O 4 i
125 pem
‘ 70Ty TR
T

. -
-\ e

S ‘f" {
. :
- ey

EI (1) ———>

20
] TR VG FONENY [N TOU PR

TN
\\"‘ 'b“- : .
.. |‘
™~ ™y, 400~
ALY
.,‘ -
\.“

N

pem

500] -

| F—_—




—-8¥g-

10 20 30 | 40

M 4

'_——1 | | P Kin 105 Pcm _
- Mﬂiw , - Mw |
W AT q
| —hph M ' L ) Q
L / B
PRod |1 Pem ‘._._” |

7-0 -



—6¥E—

Pecm -

- 6pndd'--'6'bclﬁ O m {t=t0) {V

— =100 ) o | | .




=Y

1324 Tot_ §p Rod~-$ PCin

Iso ST Na -
]
L}
) ', ! 4
I B
- 3.20 ol
-+
) LI !
\ L] 1. .' L] . ! ,
. L '
] ' Y
- 3.10 ool ‘1,
. "" v o, ’ :'
L L] ' l ] ! ! '
g * 0 L] 0' e b '
$ 5".' ' * ' '
c.-f“ ‘ re ' .
- ‘.. 1.’." . ’
- 912 "M,
AL

. ' .. 6 T Na

ol )

. X TNa(10)+ 273

y | C 3T Na
.68 E-3 1.68 E-3 1.70 E-3 1.72 E-3 1.74 E-2 © 1,76 E-3
Jee O T TR YOOt PR YT Lo s ] ol gl emdemen ks henmndom bl ] 1 Lroatemadoa] o

X G




F21 ! PHENIXEBF 3 F v 77 ~HROAE
SMMEEIKEREOHRR

= £ 23 BEH [ 7B 3HFE 18 BEVHA JLVOFIVIC BT FE
ZERER/RBDOEE —-317 =+ 4% —~322 —315

{ pem/C)
2 E R D R ' Ltizggh b

( pem,/C) -173 * 11% —1.83 —175
Fw7°3—%hE

(pcm) —826 £ 10% -804 = 20%

® ®

R &4

@ BBO 100 HMBITERL T B
® BMED 80 B, 20BN T3,

—351—



IAEA—SM—284/77P

Creys-Malville B F DR ETOEAFRF R B

(A. P. E. C. )
S. TARBY, B. BLAN, P. LACOSTE
75 AENFF, ALPES—LYONRBE R

LYON, FRANCE

H. LAUER
NERSA, LYON, FRANCE

—353—



BE

Creys —Malville EF IR EMOEAFABEBEER (APEC) 2, BABSFLLh AT
FERERBECHRZTEENCTFERTI-0DDEDTH 3. COFKIL, BELCEBEINS.
APECI B 3HEICIE, UTObOMETNS,

VB AREBEORAEREESKOHERRED - HORE,.
cBEBEBCANCERAEABESROBLEZ TORBO HOF .

EREHBHEESEE, FPYVLETRELLFEZ Y JOFT—CPMBREL-® &
N, 7—VOEERBEINLCHEE 7 v 7IIREEh2 (COEFES v 7 OESGOREEENR
1344 THY, ChiIHSEHSOFBEBIIELETE ), COT~VERTELAEDORERDR
EBTRDN R (BEEREOEREARESARIIBLT2~3E), £6462 77— 10
BN, RORBTHREBIREEN 3, RLEIEH SN HREESNTHRASES TS
Phd. CNEOBEERE, 41 PACBRETETSHD, AEREERE TS5 (COLE
DHRSEOREFE L 300 %),

ZOMROBREEEI (HBEZT LBV —~<A TV RESE) BT NVIREZIAL L. 2hd
DEEAEE, FFFBENOHEINI LT CRBERTOVFr v s=v 78N 3, ”

APECI3, BREF LA UH A MIBRINT NS, CORBICIE, UTORZICLERLST
DEENKBINTI 3,

cETO2A7OESGOEHBY, BRI HIZFE,
P BRBFRENOT AR BIV Iy Fava=v s,

COWBOZERHBRELLTE, BFFREBL 7V OHDASEREREXKPTHLI v +
P, Ey POTTOBRBOT A OEFBRBLCBROB LETL IV RAFLE2EF I &8
T& 3, |

* *

Creys-Malville EE O L MORBEICE VT, FELY 2 ORI 1 EMRE LR B
FEPOBROBULILERBESRRIE, + M) Y AADBREBCAROhTEAETRICESH
3o BRATI, COBABTHROBRIIREINTE ST, O 1 EL FOBEICHE
BEELEBLIFTILSIINL,

kERmWﬂLCEAﬁ#&Ltfﬂﬂztgﬁmtﬁ%Eﬁ®#4bWﬁT“WWTGE
REBNESHOHERDBREO HOFBEROBREAL LT 3. COBRBEHE
WABIRTRUEEY (APEC) &FEEh, UTOMEEMBLE LT3,

~355—



BROERERNRSHEOBMERREDI DO H. Child, SROBXD-HiIctFS
LWEBEREEZEORTHOLDTSH 3.

s 4 FPABRNOBEEBRNTOESKOBFRERK,

RE, ERTORKOREARDOREREND, ZhoD220FBicBLT, £467T1,700 &

ToHBo

1. RABOEEELTHRHOEA

1R Lich bR, BAEDS 4 Tk o TR 5o —RIICREESHEIL, +
A PACRIMENIETHA PADT—VICEREINE S, SIHBELTH—~{ 5 2B
thid, RFFREPDBENE LTSI MINOBROLDIZIYF 4y a2Y /5B,

L1 FOBBEsHRE

EREF LOBBESER, HRBOSISKIHMTERN > THOER 4y s7hoiahn, BETFF
BENO—ZLRBEEINC e VATHEINDG. 2OH, HEEKBZHNO N TKRRITHED S,
NEBEOREL THE SN o |

KFPY v bvdS, APECEBIUERFFREOME, B IN LSBT —VIIRET 3
B ERT 3, |

APECHTIL, CO¥ x bvld, 77— NVOBBBALY rOTICELL, TThoELK
BI2Vv—-VvilkoTHLET O, BEHNOKKT vy 2 CBENS, ChLDOEAKIR BHER
BREBOT2AFELNTORYEOHTIEEZILNVICETTEET, C LR
nad(2~3%), .

BBBRTTEE, REEEIV—VIELoT—HT2EMHEEH, Y—LERHBE LYy
PEBUTOBBRBRICBREING, CORMBHBRLOBMOBINDE &, £E4EZIHTRE
BRATTERELTBEEIN, v F4vas=vy - 2 vOTORMBRICENIN S, 84
i, Z20BBICERMINLBETRICANDN, €/rDFhM A M EoTRHIMEh S,

L2 T5uiy MAREESKE

T3y VEABRAKOHERRL, EFFREEROHFEES vy /7 hoE/ictricid 2 ky
BTER 2Tl 3, -7, COBOKREKER, RBEORICHREZARATEE I VT4 ¥ s
=V IEN, BABOIHILHREENBEILNBTEDS. oD 77y VRBHEE4ED

—356—



TN BAEROFLANESGLARCEETE 3,

1.3 il #

BIEER, HERNIKNUTILE>-THOoFREZ v I/ hoHEns (BEHER3 » B
L£)o BEOH, CHOoDREERFTAFHALT TEERBR SN, RFFBEEO 2V THZ
BHREANOGND . RBINLROEAEZTRELHE, COBRBBEBIZAPECOFDOF +
FY—TEHIN BROBEWA/ TETRHEIN, UTOoEESTHR S,

s BMEREMIIEERET 30

s BMEOHRICHENILERT 5o

L4 H—~A35¥RESHE

RBBEORERI, TOHRRMSINUTE L-BATHERS ¥ 7holEh, + ¢
VO LZFRMLUILEBZEEURRUBEEEPToO VT4 v a =Vl &h3d, COF+ Y Y
LETFTRUIBFEIL, EFFRERAOMGELN, FLTILOBEEEENEMS, B
2N, MEShIEAEEZRELAETHUT, GiRFESCBEURESN S,

BB RIS R AL, BBL, LELAROBROESRER S A FEL B ICE
HhiBo APECPTIIIREEN/R, =<7 A4V RESGEIIBHBEESCHFERAER (ISAI)
CBEEND. COBRIZCEABRRBLADDOTH 3,

2 APEC O3BS

APECL, EFFEEDESCEHSZHY, 220RBRE (NNBLUNK), 2 LT 220EH
BEEM (H22H) pLMREEA TS, | |

NNBER, 7—A5LUEHR -BOBLEY b, BEBITYF 4o a2y FOlpDE
MEXTF T ) ~, HIES, BRE, BESHIRM (KB, BEDHE, F— LB
E)ERBELT VB, |

NKEEE, BEFEHS LOROBLOEBOROEO 17, MEHICo Y 7+ 2 BET 3 /-
HOBEEAZBTLHDOTHB, 130 b DI L—rHBEHFBEATHS,

EEHHWRMEL, NNBEROK« BBHCRESNTED, T~ v PCERS L ERE
BERA RO MBREAR TR S ¢, REAT 1 — CAVBEOREERT 57 nDbDT
30

—357—



3 APECOZEEBHARRBRURLEE

3.1 BZEYy N |

BREVx bV, BETFFEEPONNEREOKAPRFERMBEI T, —BK3GOEHEFERE
HAEREKPBHTE/-00bDTHE, CD¥+ MV, 3DO0EEFREF—VEHLI P
BEELHY, COFBIERELEZEZF ) v PO LEBAE IS ERESPIERES
NTW 3,

EHEDEOH CADHIIABERL, 320REF—NVATI/ERATEE532045— +#
KEoTHEbh S, BHBHB( rBLTn ), ERFEBICY - 1 HLICO0 SN
1735k oTHEbL S, REF—VOMOEHE /L — 213, UWHIEIZRBICENT
b EAERBEREEDOFHERBEFANBTHEECTTASLILNUE>THS,

BRTORBROEHDT, BAPTOBRH I ATALL>TITEDNB LDV AT A, £
BEORWBORY M 72 Y HRICLZBM/NWBEFBLAL—RERE, ZLTEYFTHEOD
o, K - BERZRBEABLTF 7N ~LERTEBoTWIRGEEBITHABH S
E3ZREENSBRIN TS,

Fal)oVid, REORIK, BEPTHoTHEBELEORELF>THEE LTI IR
HERT 3. ERABRBEAAEATTEELUEBIREREN3—FT, HEROHHE L,
B BLUBANBBORELERRE NS,

3.2 KEERT—u
.ﬁ%9+hw®ﬂ%ﬁmm,ﬁmﬁmﬂﬁéﬁmﬁﬁaé%oﬁ%zﬁbtv&»(nm
RETETEE I HEAFRBRRCGERELHFERT 37— 1B H550 L DT - 1D
Bid, —BERI34EDEA4ERETE3bDTH D 0DREF—NVEWL I HBE
o0, BHEECEESE([HRAI BE)P RF /L AEUESE (HAIZITPEHEFERT)
RETRETHLHICRBINTI S EAFBBRESKREI4FTORLL-TXA SN, k
BOXRK & » TEKEES N ERBFCEREN 50 o

T—nieB 2REHE P, FRAEBRNESERIBBRICLIBY A7+ Vv HREEST
EALINIBESFAOBRFGMOFEBINT NS, KIKLZBHAR, ThERh T —nh
DERBERHREEORER (2070kF) O2TERETAHMIY LA 2 20EBIC L > THE
bhde T/BBEREIEL, KOABBIUHELDZTIT S50

T, BEHKORRERBELE LD S BEBEROBATL, FRIN-ERAEABES

—358—



HEOBHBBISGXNEILL 2T B,

WEOBAITIE, LBIEBIURES » 7 ONBE, BROSRELREL, SHEH%
bEBEORBTHREET 3 X 5IKB o T3,
BEBEOKFTORDRVE, [RAGOET) MEEREL METEZ L5, BEA
TEEBEZ DN IVv—VILLoTHIEbHIh 3,

3.3 WA -BHCy
ERERNESEORBAR, TBERERSY 7 CREL (Bk+#— L THESAT
"B ), KEERLAEY PETHEHDNELICRISINTV S, 2Oy FDTFici,
Sy PUBLCERERMRAGENE. JL—v D7 Y v 7, RAKOROBLELY
BAAEFTREIDRLINODY » PVBIUBBREROFICEDONE LKL - T 30
FEHRBRBESERET - VICORBT BB, vv FVIETRBE Y P TRENAN 30
KAEEGIEBELER, RFTBEDOKDTERICL - THRES RS,
BMOBLCELTHE, £46ERELE FOTOERER (HE—OREH—LERL,
KELRESN TG ) FICBEIN S,
CRBOY Y + DRBER, UTOMBICE > TRASNTUS,
sy PAERRERETROLBICROAT ShERERDT S Y U,
- BRETBEE ORPERE SHICHBICE, EOY - b
BSHRBEL, Y2 PVOEBBILHZIEEBOR) — I Lo TH LD S,
P OROBELOATE, ROBLEy F OFICHRAD S W BEETY, KNRHES
DARBIIRES N3,

3.4 BRBIUSVTa4vas=vis
ERBERBESEERE L ERERL, BHKERE LS (ERERRESHIY R
ERSG, BRUAZEIARERTCENINE ), ++ ) v P EoTaAV T4 a=vs
VDAL QBB EBO PR TEET 5. CORBROVBLEY Y tOEEA—DBEKE
HoTW 3o
F2eVORSFEBTEREMTPOEAEBH LS EUTER LR, BRUAEESTR.
INFBEELYY FTE .

BEEBENDOREFE DV RTHEIbHN S,

~359—



 BEERI, eLOKROBETEROBRICENLI NS,
CEREy AL HINRAEERSRRCOBFICEBIN S,

BRESCKEZEBHNT ILENDABEIIE, SBEEHPTOIVF 4= IR L
MOFTEFENS,

ED2oENICE, BAEOHERBEDOLPOBHNEBSERSNTING, Bk LIz
S(E1RER)BCNLOBBLARSN, TORBTHRL, HAEBOTEEEBE
¥ 3,

CHBEDENbo TOEHE, RHEBNIE BBREOREE, LROBCOERSA
3o EEEMNES GOBE, BBV, FRABEOKCRETES LS CH-THD, @
AERNESROREHIER SN,

35 DV esY s LUREESORE
BFFRETIZAPECK S 3ENETOEROR, v » YO LLBINIBESE
803, BELLSHCBBEN, TCTERA-—VORMESCHEING, COBBOM,
Fa )y SRAESSHA KEA, ChickoT, REKESUIATOROEE, H58
BRI (HEEEC )BT 24+ ) YOREHSER SN 2,
H2OBYRLERMYONTEY, BUTHDONE. ChdOEEE, RATKBET
R FPBRT R PBERICGEDN, AROBFORERBHSBETEZbDTHEC &0
BREN 5,
RETSLEERSLENS59E, NKREOXBEE/ L — v SERsh, BEER
(EBEEEER) KRESh3,
BRERLIYENCERT2LESHIBEICE, KB L—VvilL o THEEEIAN
5h, COBMOLHERSNEFICBNING, COREQES LUERE, 27+
OEBICAHESERICERT 3L CBESATV S, FEEB~DT 7 t RSB LA,
SL—v DEREEBBEICL S,
BRAEBAOIVFAY s =V FSNAREGORBROBER, ABBRT 1 v ORE
DBAME, BE, RBRELICL>THEIbNA,

3.6 #MZKMOIRE
ZROREBIBIUVBECEFLEVWHIEROFHOMIZ, ZHhHOEBIZMT DRETR

—360—



1T bDTH B,
« - NEOBEDORE
e HURD S -V Qﬂﬁkﬂ?‘%ﬁEo THICE>T, T—BRBELLBEIEC, £0
ﬁﬁﬁ%if%%o
L REASEORVFEICAL 3OS ORE OBEL,
1i%%ﬁ@&%@éméﬂ%%ﬁﬁ%ﬁ%ﬁi?%tb@ﬁﬂ%ﬁ@&ﬁo

4 E&O«—kuﬁﬂ

4.1 ﬁ&@« R

APEC@%ﬁﬁuxli E%M&ﬁﬁﬂ@#ﬁ%ﬂm'g"#/r mvuﬁ%'s*‘/:s 14 wﬁoﬁal”ik—,
woﬁ@%Aﬁ%ﬁﬁ?5#b®:/74/a—/ﬁ%ﬁ&&%%@fﬁéo

APECO— J@Fﬁﬁ@ﬁﬁﬁ%k&:f 1 ﬁ@ﬁﬁ&%‘%i‘o&(ﬁ 3 @Q)Eﬁ%/ ¥ bivﬁﬂﬂﬂf
ML B, |

42 EEEA |
BAMR DM L7z 8 BIEEN, APECOTEMMEN SHMICL D Hbhb. C 0BT E
LT, BABESONRICET 3 ERsMEL L5,
. E_%FEE#B%-JV@#&)& Ey POTFTET,
;ffwmmﬂfvb@637?493;7f-twgfo
CETDIDOMEEROBHB LT EZOROE Lo
ERFREEOMOBOSLCMETRN IV T4 v 2 =V S5, I TERHSTHE
THBENTNONMEN SH LD, S
ﬁkmﬁﬁbﬁ%m=APECE%ﬁﬁgﬁefn/oﬁwﬁmaocmfu/¢ﬁu,ﬁ
Eméfmﬁﬁékﬁb,%ﬂ%ﬁaja§f7nzﬁﬁm BEEEORAVELT DY
T4/s—/ﬂkﬁb,%twtﬁﬁ?%ﬁka+ Aaﬁﬁﬁﬁ%mao,.”
APECHF — i, [E— @EE"‘EGZ%‘EQTVE%%HQD‘: |
EERA, $A¢Mk§u%ﬁ(f—woﬁﬁm hREh L UREEENORE)
CRESH, BESLUCEHESORANBEF OHEE, S5 bh s,

—361—



H1: RBESGCOFBESIUROVBLOBK & 258
| 1 ]
T - _HLid
;:‘ /Em'\ |

1. {2
t"_—-] H
= ol T
R N CaTw— -
' Trr'-r‘& | _ @M@ ) e
AR AR =t + B~ [
. l et Th 0
mﬂ : I E 5 2
]T ._{_!i I . Yiax? savrrmy ~ Tm
CONDMCHNENMENT POLR LE PSCNE SAS DE éﬂ@ﬂiﬂ-
TRANSPCRT e vl AL Fas PEY CHARG™™™ D ITTRAL TS v ShsuirT
::-tr-::-_-u-- ::T-n:v::.:“:::um-na—-luw
0:1.::&"1.;- » e oy vLg
APUY LAl

2 : Creys—Maivill REFOMN D APEC Dfir

EERETLL _
IvFaa syl REReu40
4 bSHAGH ERoxl \ RELZIL
/ \
I [ | \ L
—= c—=— s Aoof laghbiss
7=
-;1 |
468 360 | B B
LRBER | ] Evh
e e NNZE
NKEE - 1 1.1
dertects oot
et
— APEC =

—362—



® @ ® & 8 ©

1AEA—SM—284/78

PHENIX CR&E LAEWAMETRZROY ¥ 7 +O

MHBICEE T ST EE S RRED L

M. GROUILIER ** @ M. SALVATORES *x
M. FORT 3 ® M. SOULE **

M. GIBIAT ** ® M. COULON x*

M. MARIMBEAU *x* @ M. D ANGELO **xkx
M. MARTIN DEIDIER ** @ M. BOUCHARD **x

M. RECOLIN ** @ Melle LUCAS ¥k

* CEA/IRDI/DERPE
** CA/IRDI/DEDR

*x* CEA/IRDI/DERDCA
**x* ENEA/CASACCIA

PHENIX—-7% Y&
CADARACHE—77 ¥R
CA SACLAY—7 37 V2R

-4 20T

—363~—



F7RNZZ b

BREBREOY Y7 r0aitid, BEFOPEFHEILFBINS T 0/ 7 LOREOLDITH
Brahb, é%ﬁcﬁ (iciz, FLOHEOLDIKCEANER LTINS 7 04 7 4 CARNAVAL
OBABAH T OV VT L OHT OFBMBEBIN T S,

EEK4 L, SETSERNAROAMEDOT Vb=V L2 ELHRB L PHENIX CTRET 3EH
TRAPURBRICDWTRERRT 3, TCTHRAE, EVWEFOMHERICBLTIODAALHEELEER
Eokss, UTORME, $74bL, U—238, Pu—238, Pu—239, Pu—240, Pu—241,
Pu—242, Am—24 1280 Y Y7 LrORHZT o 1CRERPROFIL—1 OBROBLHMTICHNT
A LICWEED,

F Atk OBROKEBRERIL, “HOF—245FBULTHEGRLERL
OEMWO—HMOF— 43, EREABOHBEOLDICE 4MFIA LTV 3ERINER & BHIBEE
BT 32BENNLTF—4Thb, COTF—2127 04 7L CARNAVAL—NV RIZEALALEEN
EAfkicEBT 20 (U—235 U—238, Pu—239, Pu—240, Pu—241) &, ENDF/B—V
OF -4 2 EBE LI MORLEOHERES LU ZOLOFEEERE LTS,

O_HMB DT -2 IR UKRICCARNAVAL—V ZF A LA EZBREFAEKICHET 5HEE L, BED
o5z FICBT ARMMOF LIS 475 I = JEFE) 2 EBE LELOTH B,

BTEEEEREOBEICRT 3ENL, SEIFFNTF- 20T IR N o o BGFELEOAN
ODREBFICLD, —FTREENLT/F=FERICET 37025 7 L CARNAVAL—N O 8
EREET B EMTE I, BHTCREABTEANOEVTROHEBOETE SR EUET S
I, BEDT 7F= FTEOVS SPORDNERORHEST S T EMFE LV EHNBLHI
shi. i

—365—



1. &

PHENIXFIZBWTIZ, BRIADEERY A I vl botBALSHBICETARBE LS
FESEBINTEN, CILESHILL>TEROINLERIL. SEFOFLOHEICCEANE
BLTWS7 07 7 L CARNAVAL DBEBEOCHIFICEE LT3, PEHEFEHE, SICHEDT
JF = FRRBIERAEINTNET 07 LZHET S0, BHBHOBRERY YL 05
FhLEEENT.

OLIENTITDONIERINOERIZPROFIL—1ThY, COZEBROHFEES:, o ss
L CARNAVALOOWN= U g Y =3 BI U4 OBRMASTHABLICRRIZSOWTIISETE 1 TR
NT 2,

PHENIX OREBAHERIZEL THHON LS, EBLEMEOLTBICET IR » 12 5
HEBBONNLDBOND, 2T/ F = FEROERICEALTRHEBEN BB LAAFTCE LMot
COMBETRARTLHILDIL, RANHEROBUGEDOT V=Y 53, LEORMGEINIESIC
L PHENIX OB &V IZBT 3 TRAPUERZ ST 3 I EMNBRE IR,

ﬁ%ﬁfﬁkm:@:o@%ﬁ@k%ﬁ@ﬁﬁﬁ%%k%bfﬁo,uTuﬁmf,m(ow
DERBRBY v 7 VilB I 2BV TROBRICHET 2 HERE L EREORBEITIELTH5,
—BOEYYERICET HEERET 2LEN BB LERET A7sd, BALC OREESE
RRECLBOM, T EINBRBOBROBN T~ A OREBNOBTT 3 ( HEEH
BLUEDEER ) . | |

2. EEROFHHA

2—1 PROFIL—1 &8

COERIIPHENIX DEEHEORSLUREREINTED, B0 3BOEEY 4 / 1n
ﬁbfﬁanQCQ%%fﬁ.'%éﬂtﬁﬁﬁ#yfw%ﬁtﬁﬂfy,%E%@EU@
NMEOH VTV DORHEETISOTHo72, TOBRB L VE PHENIXDPROKREESED
FICANT, 25D Y7 id, UTOLINBORAMKETCEREN T, $78b5 U—235,
U—z'ss.Pu—za_s,Pu—zse,Pu—240,Pu—241,Pu4242,Am—2417f&:>5o

PROFIL—2RERIZPHENIX OE 17 #@&¥ M /L THAEIN, 2044 7L THEITS
N1z, CORBRIEPROFIL-IEBEERLICLOTHD, B4 7Y =v 6, TA YT L4, -

—366—



F2 )Y LEOBHINLEVANSEZNBLTI3H0THSE, SHEELEREOLEORY
DOFHRIZOVWTHREREMNTDODRATVS,

2—2 TRAPURE
C DEBRIZIPHENIX ORBELICHEF VT, B10EEEREY S Jvhof 158Y4 J0ET
EHEINLTLOTHd, COERTIWUTOLIIBEL oRMEOBEICLZ TV =D 4
&3 EEORE © Y ORESTbIL, |
—TRAPU 1: BEEOCEWVWES/FZIFHRELGHINIL IV =Y L
—TRAPU 2: BXFHLLEBOLALT N I=T L
—TRAPU 3: Pu—240 ORZEHNFEREILENT V=D A
INSDER o7V =y LORIEEEARIEIRIICELTH S,

3. EtEHE

FIEIARRCHLULBAE Y L ab— PTRIDI, RABHFHLET 77 = FRRO
BEBICHLT 5 U—232/h5Cm—2423CO29MBEOEEBOLES — FAAE L,
TEZEBE L 20 BHEOBE, £ERRIL, THEhOBEEOHBOEEARLLLOTHS,

BEOCEZEILBIT 3HETH, EVNERLBBEEEO 2EHOT -2 048 2ERLT

Thhi,

@EVOTF -2 3R LANEAFHRBOZELOHEIERAL TV I2EEN L OTHZ, ThoHD
T2 REBERAMNKICOVTIRCARNAVAL-N 707 5 Ll R o THENILHDTH B, 1
OBEBILDVTIEIFAI TV —ENDFH2 0L MNER) FHICLoTEBOM LT -4 2ERLL
OFE2NF— 2 IIREMEEPADOLDT, BREJIEF (Joint Bvaluated File) 74 77 1 — % &%
ELI 2R HBAERBICBET2H LW -2 Th 5, TBURFAEEEOEDFEROF—
213 U { CARNAVAL-NIZX o TH71z,

R2K, COEDT -2 CHYBRDNEROATHESL, SELLLED 2 L ER L
LbDTHB, HEERZIIOTSOHEEFILEVTEEAESELHDELSTINS,

=3, B2HOT - ~B1AOCT - S OEPHEROLEL I LD EDTHS, Thd
DF — 2 I TRAPURRICE IS EBORLFFECB LTRSS W AEDWHEROT -2 TH D,
PROFIL-1RERTHIOEBRIBIEIFLIOTH B,

-367—



TRAPUSBICEE L B DRSO, & BBEICL 3BELERICANS 1o,
HETAIRE D VETBEIL L o TR ONICERIHEE (U—235, U—238, Pu—239, Pu—240,
Pu—241) OEMBTERASHE LIz, PROFIL—1EBTIE, HECHEOTERL-SHNE
RHERAROLOTH S, |

BREFHEW L, —EALTTOEBFREERLTTbN T, COFRICEST, B4ZBRED
HEEREZERNTEROTCNIBRE L TRUTIEMNTET R LN o1,

4. FTEIESSEREDOHLE ~ REST

EVAMEOMBRICHT 2HER L EREOKR, AUEOKZECELTTbLA, 548
LU, TNENPROFIL-1RBETRAPURBRICBLT, HELR L KRBREROLEAETT
272 bDTHB, TNFNOEMEBOLEICHNT, H4lF 2 @OF— 22 EELTHERLE
BRE(ER—ETE/SHE) ORBERLI, R4TTh, FRICIIBUHLIAEEE OBLTE
L7,

4—1 DFFEROBR

COHBILL >sTRONIEDORERIL, BTN F=TARE(TAV I LEF LY 90)
ZBWT, EHEERLSMBRICKELTNDFETEILENITETH 2, BICEERLT /¥
= FRFEICBE LTI, CARNAVAL-NOBELLF - 2RBNIEELRLTINE I L0
BINd,

Pu—239% Y7L OPu242 ORRICBLTLRERRVERNBBONT, Pu—241 O
ERCBLTHFRECHFILVET-EHROLATED, Pu—241 0ERHERLTDET
HPETORYFERIL, YEOBMBLIIBROTVIDEELI LI EMNTEXE, TORHF—
ADTNEPu—241 OB ERICIZEELONS, REAT (R6ER ) H» D, HEH
ERZEH10 %5 TITBAICIE, TRAPUOIEODEROPu—241 OERKICET 25t EES
EREDOTIEL, EROBOFESEOBWANICINE S &12115 5,

2 REMIRIZBELTIE, Pu—238, Am—243, Cm—244 DEF O3 ODy — ANFICE
RBOHDERLS,

@ Pu-238DER

PROFIL—1RRBRIZEWTIE, Pu—2398050Pu—238 DERICHALTRERTNME

—368—



SNBH (R4), TOEEENLoTBEDIPu—239 KHT3 (n,2n) RETH5 (RE
| D#90 % }o TDT &5, CARNAVAL-NOF — 2B WTII Z ORI EREH 60 %8 D
TCOEMNBETHS LA shi, I LIHEIE, E.FORTICXZ ZOMERICET 285%
OHFEFMBEBHE—EALLCSDTHS (5],

TRAPUSEEICE L Tid, Pu—238 OEDHEME (R528 )2, 04 SRS LTVEC
ES, BEl1HOTF—4hoE2HMOF— 2B NTHEBEIEREOThML L
STVB T ENHETSE B, REREL LT, CORILOREASHMCERTS 5, REC
RTOBRERBLERI ORGHFEROLE, S, JOXBMIIPu—238 @ﬁé}ﬁ%wjﬁﬁﬁﬁﬁbs‘
#33RHMULI ELEBRNERMNDZEEZL LN,
® Am—2 43 DER

PROFIL-1SRER (H ¥ 7 VPu—242) L TRAPUREMNS, ZORMKEOERICET S
BHEELRBEOTNMPUA Lo TWBIEBERTEZ (R4BLIUVS ), BREEN (X
8EM)ICkoT, SLEDT— 4 2B LTHDALHENBE 2 D7 — 2 28 LCH
DNATHBLEI L Am— 243 0FRMBBL LTV Z0MERBTE 2 (H25%), Thid=x
ELTPu—242 DEBHFEAEORPICL 3 :5‘03?, SREIFRE LTI Am—24 30D 3F %
TR DR BT SN, .

@ Cm—244 DER o

PROFIL—1 %8 ( ¥ Y7 NPu—242 ) % LU TRAPURER S, E1EO7—- 2% €8
LTRbNEREN B2 B80T — 2 @B LTHDNIHEICE S &, HEBLRREDS
NMBEULLCEBT A EMNBELMEN S, E1BOF-2CL3ThIFTIRT, gaick
BT —2DHEIA FRITILEMN, Cntigzﬁﬁ@-}"—ﬁfli Cm—244 OEREMNKEIC
BT 57.HThH5, REBELS, COEMOREMBESAEL T (ERISR ),
CHIEFEFRNICL, Pu—242 DRBNERORS L An~243 OBEFEROBME LS50
T LPHRICEZEDTHE, Am—24 3 OB EROEMM RS T HEE EDHTED,
Cm—244 BILTFAM~243 EBVTHRAINLHEBELRREOTH ( 3% 5 BRFMHES
NIzdD ) M5, JEFF4 77 ) —ilBit3Am—243 OBBHERELS & TF3HTBES
B5LENMBELNEEZLNS,

BBRIC, —~BWOEBIC>VTIETRAPUD S BEDOAR Y VOHBEELEREOTHICKRS
RHEEBRONSCEEEBLTE LENDS, T LICEEO~BITHBEMNTEEL LT
Wd, FIAIL, Cm—244ICB8LTIL, TRAPUL, 2, 3EBROEMNW 10%HEL T30,

—369—



BERR (RX )P IOTHORRMTRINL TS, CORPL, TRAPUSRRICE
VT, TRAPULIZEERIODBAM—241 8L Pu—241 OHEHERICHTACn—244
ODRENEU( BB oTEIEMNBLNEL TS, TOIEMLSUTOZ>OERH
EEINS,

©%7, Pu—241 OWENEREZPROFIL-1 KROBRICELTRI S IR THE UL
A, TRAPUI BLU TRAPUBKRROTNEAH *—€¥ PRI L, T OZTHDORRE
Bo—BELTEINL I,

Ofi’s, Am—241 OHEKEROBEZRE T A EMNLELLS 5.5 L L7Ehs, £0
fehicld, Cm—242 OERICETIRRZERET A EBLELNLBZH, THIITRAPU
ERTRHARATRETTELIVLLOTEH S,

5. & @

PHENIX TfTHN/-PROFIL—1 ZERB IV TRAPURSR TRHAINCEVEAME OME R I
BT AEHEEERREOLBICLYD, WEFOFLT 025 4 CARNAVAL-NICE 0T F— &
EATLAZBNT 727 FERCHLTH, +H—HLTOSC ESHRE N, 870
2y ARRICHDEDREBTABFEL TS, LEOT 7=F FRRCH LT, BM 4
750~ IBF L o TRONIRHEEROBEHAT 5 L0 LD, BEMELAREOT
NHBOT B, BERECLY, —BORDEEREFELT ST LHEE LT L5855
I ot &I, BAETEONBERROREAEHATI S PROFIL—2 RRICET 35
B L RREOHBBRICED, &5 LLBBRARBTE, LHOT /=7 FRECH T35
A MHETEBLSILAD D, |

5% X B

(1) GIACOMETTI, ftf [PHENIXlii7%5 PROFIL—1 BHERTOL M EN T K O
El, BEFWEICEET S IAEA Y YR I Y L, Aix-en-Provence (1979)

(2) J.P.CHAUDAT, 8 [CARNAVAL—N] Trans. Am. Soc., 27, 877 (1977)

(3) [J EFJ Ans. Annual Meetin ,Boston, 198546 A

. [J BFJ Nuclear Data for Basic and Applied Science,Santa Fe, 19854 5 A

(4) A. GAMDINI, M.SALVATORES,L. TONDINELLI [®E%#J Nucl.Eng., 62,

339 (1977)
(5] E.Fort, P.LONG, Nuclear Data for Basic and Applied Science, Santa Fe, 19854E5 8

—370—



T o = - ) g - oy 9
tm T icm tm’“
R
ry .
¢
";
.
51 241
K Am
I'd
'/
7
i £ A
y .
45
. _
f.’
o= - 13 - - b1 - 140
pu*! Pu Pu
h
! ! ! J !
\J

u‘L-_.Hp;” --.Hpﬂl TH— Hp'ﬂ'l ‘---Hp

M= = unl“—"‘ Uw - - U:.‘ll - uu'

- —371-—



SﬁﬁmTRAPU%ﬂﬁvmﬁmtﬁmthmh:?A@ﬁmﬁﬁ&(%)

s =5 . Pu238 : Pu239 : Pu240 : Pu24l . Pu242:

CTRAPU I- RRAAFMED . 12 : 7326: 2192: 399 : 071
ThhZo 4 '
TIRAPU 2-ERPOTMR=9A: 077 : T137: 1854: 742 1 190

. TRAPU 3-Pu-— 24 002
BATAMbETA o 022 @ 3397 @ 49,40: 10,03 : 32 :

—372~—



£ 2:RYEEBOHBMN

A B1R0F-Z E0ROF—4
U232 : ENDF ENDF

U233 : CARNAVAL-IV CARNAVAL-1V
U234 . - : 0 JF
U235 - : - CARNAVAL-IV
U236 - : " .
U237 ENDF '+ . JEF -
U238 : CARNAVAL-IV : CARNAVAL-IV
Np237 : - : JEF
Np238 ENDF -
Np239 : CARNAVAL-IV CARNAVAL-IV
Pu236 - : ENDF JEF

Pu237 : - ENDF

Pu238 : CARNAVAL-IV JEF :
Pu239  : - - CARNAVAL-IV :
Pu240 - : - - :
Pu24i " "

Pu242 - JEF

Pu243 ENDF "

Am241 : CARNAVAL-IV -

Am242x : EVALUATION- "

Am242 ENDFF -

Am243 - -

Cm242 EVALUATION -

Cm243 T )

Cm244 _ENDF -

—-373—



® 3! 2HOXIFEBROT-2OLE
HAOEsEREOLE (F2878148)

woE C WEEEE O gABEESR (n, 2n) HER

U234 : 199 w07 0.19
U237 :  1.00 : 1.00 : 1.17
Np237 : L1l : 0.98 1 032
Np238 : 099 : 0.97 ;. 100
Pu236 :  1.00 : 0.86 ;o 137
Pu238 :  1.02 0 133 ;1.8
Pu242 : 079 ;118 ;- 0.55
Pu243 : 100 106 ;109
Am241 : 099 : 099 ;0.8
Am242« : 173 079 0 L8
Am243 : 163 ;080 -

Cm242 : 162 : 0.98 : 140
Cm243 : 1.00 : 1.00 . 120
Cm244 : 0.78 : L02 : - 157

—374—



% PROFIL-1ZBLBYAHEBLRREDLY
E-C{x) E-C(%)
$YT N i fk L c c
=14 m2

U234 /U238 | -18 203 +06 =03
U235 U235 /U238 | -02 =01 -02 :0!
U236 /U238 | +16 02 +16 202
Pu239 /Pu238 | +58 2 02 +25 =0
Pu238 Pu240/Pu238 |+35  £02 +05 202
pu241 /Pu238 | +33 =08 +07 07
puz42 /Pu238 |+75 13 . | *33 1.3
Puz38 / Pu239 |-606 20 | =597 =20
pu239 | Pu240 /Pu239 |+ 07 =02 + 07 202
| pu241 /Pu239 |+ 09  £09 + 09 =+ 09
Pu242 / Pu239 |-187 =125 -187 +125
Pu239 /Pu242 | +131 .06 | +122 06
. pu240 /Puzd2 | - 18 212 | - 12 :12
puz42 | Pu2d1/Pu2d2 | - 21 = 00 | - 12 =0l
: Am243 /Pu242 | -341 £ 16 | -131 +22
Cm244/Pu242 | +140 +£58 | - 90 £ 47

—375—




% 5:TRAPUZBRKHBTRHEHBLRREOLER

| E-C(x) E-C(s)
FIT W R tkite c C
514 28

| TRAPU 1 - 66 + 3.1 00 + 33

U234 / U238 TRAPU 2 - 70 +20 - 13 s 22
- TRAPU 3 -101 s+ 19 | - 47 29

| | TRAPU | -99 «10 -62 +£:0

Pu238 / Pu239 TRAPU 2 - 63 +£05 | -12 +05

| TRAPU3 62 +05 | -22 205

. | TRAPU | -13 s01 - 1,3 :01

Pu240 / Pu239 TRAPU 2 .10 £01 | -10 :01

| TRAPU 3 =05 +01-] -065 =01

| | TRAPU | -33 +03 | -45 £04

Pu242 / Pu239 TRAPUZ | 00 +£02 | -12 <02

- 'I'l‘_l."&lf"U3E o « 17 ;0.2 + 03 +£02

o TRAPU 1 -339 +14 | -134 +17

Am243/ Am241 | TRAPU2 =300 +14 | - 86 £18

._ TRAPU3 | - 344 +14 | -136 217

TRAPU 1 + 149 £ 31 { -102 223

Cm244 /Pu239 | TRAPUZ s 19 + 42 | -206 £36

N TRAPU 3 ¢ 29 +£36 | -193 =28

—376—




o

TRAPUSERKSHIBHPuU-24 20BRKEYT HREAR[]
(5% EDASHELTERLE)

Puz4l Pu242
BENEES REHER BEHBNER
12,1 -89 -6,0

TRAPUERE®UBPU-2380BRENT 2BERND]
(105 BEDREBERTERLE)

Cm242 Am241 Pu238
HEER AENER HEHER B BEER
34.1 51,4 -63 - 149

] @EES ( (5n/n) / (80WOX) ), AFA—S0X (RNFERS D CHEE

ﬁ)OwwmﬁﬂE;é%ﬁﬁﬁ%@%ﬁﬁt%@%@%ﬁ?%@?@é(%)t-

—377—




W

8: PROFIL-1ZB (¥ 7MPU-242) 84T

TRAPUZRBKSIBAM- 24 30OBROBERR(+]

PROFIL 1 TRAPU
pu242 Am243 " Pu242 Am243
BENEE BRENEE BENER AEEER
97.1 -75 93,4 -157
£ 9: PROFIL-1SB (42 7LPu-242) 5&U
TRAPUSBKSHHCM—24 4 OBROBERRZ ()
PROFIL 1 TRAPU
Pu242 Am243 Pu242 | Am243 | Cm244
sEEER | BERER | AENES | REFE® | SEFENE
98.5 95,4 95.3 £9.0 -77

H]ﬂﬁ%ﬁ((5n/n)/(§oW0ﬂ)m§N§ﬂ—90x(;@gmggéwﬁmﬁﬁ

&)®MM®E@E;é%ﬁﬁﬁﬁ@%%ﬁt%@%ﬂ%ﬁ?%@T@%(%)o

—378—




= 10: TRAPUERISUIEAT1H8LUEA7I30RREVD
Cm—24 4DBROBKEFRE[+]
BENER BEFER EENER BEWER
Pu241 Pu242 Am241 Am243
TRAPU Y 129 86,8 13.5 86,8
TRAPU SL 46 95.3 1,99 89,0

[*x] REGH ( (dn/n) / (SoX/0X) Y&, N3A—20X (RYFAEH DN ISREE
#) DT LASZANFOERNEBEOEHNERTLOTHS (%) .

—379—



IAEA-SM—284,782P

Phenix % X (X Superphenix OB E &8

A . Baudrillart * P . Bergeonneau #%*
P . Coulon * G . Flamenbaum *x*
J L. Guillet *** E.Di Crescenzo *¥*x

A. ZAETTA #x

* CEA-DEPRE  Phenix®EFR:75 2R
#%k CEADEDR Cadarache | 737 R
Mok Novatome 75 VA

k%k*%% Nersa, Enel/Crey-Malville | 75 ¥ Z

—381—



Phenix ¥ & U Superphenix—1 OB OEFEY, EXELEBHEERL >>E5hDSEL Y
EITAEILEBRHELTVS,

BRI 10 EL LERETAW o TS Phenix B L TR, ABEBEFH (- FLIZCAPH
E)MEALEINTED, ChSBRBESEOHEOTROLST TEVVEELEERLTIE, [
BIEFICBEL T oftic, FIAlBNERIE > TEEFOSGERBETE s Lo 2D
DERFFERLFRXMSEMEATIN S,

Sunerphnix—1 OBMBEEFERD 32—~ FLIISUPER CAPHTH 3, Superphenix DME
RAEOTEDOER(T Superphenix DERITHLUL T3, CAPHOBE EFEiic, £640
FECHEKFEARINZEXRMNLRARL, REOHEFRABERICESVWALDTEHEE, 2D
ZDSUPER CAPHE o— Fizid, EMHEORBLETHELTEIEY 2 — L BHEILONT
WBs

EXEIL, EHBEFCOVTEFT~LEE, FHINIEEFRERL, Phenix itBL
TRINSDOFRILLI - TEON - ERICET IERETL S,

I. Phenix BEoBRE
1.1 F

Phenix i3, HERH NN SIMWOEBEFTH 5, 10£EHM( 198545 A1 AHEE) D
EEOMIC, FEMEFIL2428JEPP YT 3 1,366, 700MW j $4&EL, BEHRL59
®THolo |

BERFFOF.LIE, 2O00BE, — v (BB — v1321%, AW/ — ~Ii127% ) K HE4X
IR0 DEBVHERSEL SR INT VS, BRHE, BERMEHUO,—Pu0,TH2,
CHhooREKE, EOBEOH—LOAHIKI0DHE/ - YAKEBIATI S,

BABKEHORIIIBHS1IST, FEIN TV I3EFHEKAHLDETRGELRET
5o '

ZHoDREEDEERR, ThThKEbEALETETINS, £E, £oekoxw®nid,
FLD6RDITLITTRbNE, i, FHORSENRBNTHERER > TINS5 L,
CDORHEEDHERD—BEL>TIVE,

EXETIEYT, RECBONHEL TRESE, BBOBED.c 72 - 20BRELE
TG B, Fi, ChODHBEFICBLTRBEINAFEOHBEETL S, ChizEBFReNciL,
REROBEDOTFE, BRFETROHE - FRBET 340D TH5( o~ FCAPHE), &

—383—



SiT, 5 0DEFIEMNIDI - FILLkoTEHEEN S, #-T, £4GEOEHIcET I E
FFEEHD2OOFABHEBEINALZO - FOERRZDLWTORI RT3 & HSETEE
L oTing, TO—2l, BEFOHOEONBRECEiCLLos TABY YO DAWICE
TELHDTHY, O—2F, MOBRWFEDBOEFFIREBH IRTICL TRAEDH
UOBHIZET 56DTH B,

1.2  Phenix ¥ D448

Phenix M DML, EBFHESICFRIEESMICEEL /2.5 ¥ -2tk > THIK
&h B

1.2,1 ERGHFIEEL BI85 4~ 4

ThoD3 4 —21d, BEOREFTHESNALEERE Ay b - 28y FRERDS
UICHE VORRBEAKBET 26D TH 3, FENTRBESRCBLTE, ¢hd
DG A — 2 OBRRBEBREBTOX LT3,

- BRBH . 450W/
CHREOCEBERE:. 650C
cRky b ARy PRE: 700C

CHOoDEER, FEELBELAZHEORGDENL>TWE, LALEBXRBHIE,
430W o5 450W en &L T3,

ERBHOLEBEBICELTHE, ChoDBEBERTAThDOF—ALEEDLOTHY, B
BLARSKITBLTRRBENARELELIEENSH S,

1.2.2 HERHIERL CHBABNE95 2 —%

E—DHHEE 5 - 23, BRESKOEBE S LIUAEBEOEH OBEEBRE T
BT A2RABEECETIIDOTHS, B1id, B4 /7 VvictEELZBREEOLT{LE
mL, B2E, CORBEEOCBERBELT, ROBINLESEDO AL I 2R LAY
DTH B,

SHOBREED, FEEMS0,000MWd, "t THo7zDITRL, 100,000 MW3 =52
BLACLIRBELLEHNERSLL L, COFNMIEE>TFLORGEDLBENES
NRRENURERLIOSELCEDCEVEROILESMSESY 4 7 L OERBICIEL TERE
R THo e, COEANEETHor, ¢ DBBRICADETHUTD 250
FEsFABEN .

—384—



cRB - DESEOBREROBKX (PuilTHI0% ),
- FLOREOIAK,
BEERECHRIBRIONTVELY, BERNOERIL L-T, ABDEAKLETF
FORNERBILI VBB, FLOFLFACBHTIIENBLELL 57, BED
BBICFEOISRICEOEAIE, FEFZ7 59 7 RDBRICk> THDON,

1.3 CAPHE=z-F
1.31 CAPHEo- FOBi8

CAPHEz = ¥Fi3, F.LOEFICET 3 HEF, &, KHBKET 3L TOHELERT
THEHDOTHY, FLOREOEMICEBL, *0ROENHEOSEOTEATERICHL S,
CDa— Fit, FAGEORFICEALTUTOL I UBEETRTHDTH 3,

< REHD

cF MY ARE

- BEEOERBEBLIU Ry b« B BE
BRI
REBEET B RAS LTS RRES
BB TARRBIUFHILI VA

- BRI NRRREE
cEREN-EHORFHEE (dpa )

T, SMNOEFMEOBETETOROEFTORIGE NS VANHE SN, DT v
xmxar,zwtmﬁﬁéﬁﬁ%ﬁﬁmﬁﬁ,10F»iﬁi&wommﬂﬁ$$n,
EEE@%@ﬁ&ﬂ@tﬁ(MMOEmné%ﬁ?atbm,it#4ﬁwm$ﬁ%ﬁm
DOTRHOREEHO D (JEPPH7D21pem) K+HTHZ T EBERINI,

CAPHEZ = Fid, BEI VL a—F Lo TEAEINATED, A7y bFxEsF—
ZEHFRERCEMILDOTHS, THbLE, EOAETEOER, LBk HersEkn sy
TH3, RE, EBERKL>TR, 20X I\ BECAACESEESENEET S C & 1,
HBIRAMNLCLETHE, CHODEREMWATH, CAPHo— FOBRHICIRUTOD
LOREFFABREBEINT VS, HEEDOEFTEBFE2PEF T I v 7 2DH%KL, O
EFNEMEOESNASAT V2 EERBROF LOSFHOMOKA SBASZHMICA
THREENG. ThODHEALBLUTOLDIKEEL T3,

-~ 385—



s BIRE~N S Y SOEE
- R LbOoTIEHEOR OB DEEERS
- REBESURORE
- FLOHE
- RB O MREE
c BREUEDOEBT Iy FRDTAV =0 LDER
1.3.2 # R
PRI, REKOBOEER 2 SORENK L > TEREA TS, Kok |
VY LDOHOBELADREQHEIL L>T, SRGKOMBRECRIEHTEEE LS,
ﬁﬂf,C@WE#%tMﬁﬁE&CAN@J—Ffﬁﬁbtﬁﬁ&®ﬁ§ﬁﬂﬁéﬁ
50@3$¢UB4M,%gﬁémﬁﬁwﬁmﬁﬁmtzbf?A%ﬁbt%@T%éo
Hsu,ﬁbm%%ﬁ&2@@%ﬁ@éﬁwﬁﬁbtﬁﬁﬁmﬁﬁé%@T%b,E4m,
BESNTLWEVREGEKHETE6DTH3, ChAOOBBETE > TV NEAKTIE,
ﬂ%éntﬁﬁﬁ,ﬁ%#%?wﬁﬁbof%ﬂﬁﬁﬁmoto%ofcnémﬁﬁm
§$%M%%¢®wﬂitﬁ%@ﬁ%m%@%ﬁomIi®%E$Béb%6@?56&
EE &N 5, | |
Bl1Oy—ATORBHUAELEE, 885 50AERETRIISTEHY, LoDy —
AT, 2499FOWBIBILT, 22%Thotte ThOOMHEIL, BIERESHEH
FRTCANSATVE.Y, BEI— FROWTIIEBLLOTH 3,

L4 RAEHOEW DR
%ﬂ%%ﬁ@%ﬁm.%ﬁﬁVﬁ@%%?#%%@ﬁ%m;:rﬁ%énéoﬁof,%
EHDORGFUBEERFL O OBRRBOREE LSBT O RBBTOCALOTHES
BFE 3 & & ILEBREL,
1.4.1 BKNDEER
REROHOBEN 2 DOBRENICL > TERIN TS LRI RS, COERD
B1OoBEME, BEOERD ERZIsBCTAGKDHELIRET 3L LICH53, 2O
BELERR, EFFORBERFLORBENVEI6DTHS, COTELBNOMI,
BEETEoTOSMOREROMBREOELORI S BMNE LT 5, ¢ OBRER
ftZ, HLOREA TR LEREINIABNUTNIEBT A EitkoT, REY

—386—



CEDERICERT B RBEORDSDBUHSTHE 155, K53, BEHNESECELT
HFENEC OEDEEDAETRLE 6D TH S,
142 BUODHE

R¥FrOREEOBUDRAUREI, CORGBENETBLANICELL>THER S,
RIESY v 7 BV Lo TARBO LB ERERD LBOMOULEDEELHEEE ¢
LBTE B, COMERRE, FLUKSHKCEL TA—DRBTHE DAL EIESR -
i@?édamxaf,%é#mﬁU%%U&TC&ﬁﬂﬁéﬁéoCnBGME%%&
BFFATANbNANEHROMEDE 2 175 A, B6RRL - CHEDHY X
BELEROLBEOMBRLISMTE 3. Ho T ORBUMBL LT, BEFFNT
BHEEEL T 2 RahOBUEEHT 5 &RTEE 4 5,

PmemmﬂEEMﬂufﬁ%ént%Eu,Eﬁﬁ@%h%@?ﬁéc&ﬁﬁ%én,
REKRDOEHRIEHETELT 260 TH 2, BHESGETOMABICEL THEDREL
HBRBERENECLREST, ChoDFREASHRDEINTMERBLREZDES
ETRICT 5—HT, BERMOERLERL TS,

2. Superphenix— 1 OBEEE
Superphenix — 1 {2, RWOE - BERABOBEF TH 3,
ﬁ%ﬁﬁﬁ@%ﬂ%g.io’J:Uﬁf’ﬁ%Eli, SUPER CAPHEz-— FT4 3, ETFic, E#EE
FORELHET 5BIECHEL BB LUNPOBRNLRNEREL &, Chbdo
BERMICROES, |

2.1 BEFEDO—REA

Superphenix —1 OFLOFTEOERLEME, BWOEBITOLNTL0,000Md 't
(%XG&MOMLAJ,%@@ﬁﬁﬁwdhf4¢NmMW®4(ﬁk?&MWMW¢4)
DFPBREZETEHTECERLDH 5,

TREMNLY A 7 LEEBIZ320JEPN TS 3, _
FEENTOSMBOBER, 294 IV BIERSCE L oTNG (FRBEIL640]
EPN),

—387-—



Y4 I DORBRCE, BREBRRIERYY s v TRELIRTH S,
BRAREEHIEBLTR, EFFASGREELFITRI YA 20, E25TIR 444 20,
BIFITRSHA, ILThHd,

27-HEm(SCP)IBLTHE, Fov-.100RAREZLZEIC AR CEIOSE
BEFENTL 3.

2.2 BROFHE
THBEEDIZ, LZOOMW (ZHIII2990MW ) T3,
ER—RMER, 15744k s (ko b w2h—F)THS,
FLOFEMBEE, 1600CTH 3,
EERBRR, ROLDICHEEL T 3,
- BEEOREBE
« BORRE D
s —FOBELWSEZBI - BEETOLE
RTFFORBEERL, ChoDHIHABBFENTVAZ LEHBEL, WHBBELTEET 3
SBERMETE IREEMATL 3, | |
FLOEBERBILT B7:5TL, UTOZ EMBETHI,
REEEZRTFLOOFLOBLEEERET 3,
CBABOBELTIS BT AP KABESEDAET 3,
SUPER CAPHE®DHE0(E, Superphenix - 1 OEEIEK, CAODBMERRT D7
HOEHEFRETEA L LLH D,

2.3 SUPER CAHPE
LD~ FO—BBL7o0—Fa— %, BTIFRL:, COPICITIDODED a —PH
TERTL S,
231 GESTION=®Y a-—n
EV 2 —ND—ROLEERL, SNELL->oTEEEBLBLTIMENRT— 4552
L LITHB, ChoDF—420ENSDE, UTOBRBOTH 3,
CHEHLUHTEETORFFOR 4 TR IRE] 2887654, /-84
BHRICDOTIH,

—388—



-Emﬁmi,¢&%Kﬁ,%mﬂ.§kﬁwﬂ,ﬁ§.HE%EE@tx%J?A.
BREE N,
CEBBBDIA YT T LAEZBBEANIRFFO [S6MNERE | sE884 5574,
£, BEESGKILDONT,
- EREMERS, S ORGE, REX(BABLLITRKETILO ), il
FOFD Y10 DBEEE, |
Superphenix — 1 DFLOERE & FBEIE, CORA, CAROL, TRTC #4 td =
Y Ea— Lo TRIFERT B, |
*CORARBRESKORRBHIOBROBH A>T 3,
*CAROL i3, RIEEOEBEFOEREEFTT 3,
*TRECH, RABIURAGOBRBETDORREE L MARKTZFLONH LD 2
-
CROoDIVCa—FZRIFIBESEIIE, ATE (KE Sotkoms, + Y
VLADARBRELE)DAFL, %%ﬁmﬂ%ﬂi%%'@éﬁéo
Y4 7 DMERICER, T OBEER GESTION %/a—;wcatg-c%ﬁé*néo
"GESTION 4:-/;-—wGDEP’&%&cEﬁE?‘5*!35}?{%%33‘16%%75;%&1 MEAOHE
ERDBRICETLDOTH 3,
—ZEDEREERBLOBET, EFEWUREABLUCLNCOHEERALSHESH 3,
MELOBALI4 7, BLTOESICE 5T B,
cREBOHBOEE (BBEBOE{T /- IIBREEDR ).
- B0 BE
- BRAOFE
- BERBOFE
ChhSDHFHER LT, UTOC ETEEEL S,
*BELICET 2EMAFEOAE,
*BFFATIT R OhABHERRIC LR, £F o~ FORE, ik, Fo—
FOEXHEHRTH 3.
2.3.2 OPTIMISATIONEY a—n
CDEY a—NILL 5T, Creys-Malville REFOBESIZ, SRHEY 4 7 L OB
KH7oT, RERREORBILENAERHELYTON 2, BEEKOFOROLE

—389—



2, RECURORBFLTRABIKTES L S ILER &N 3,
BEREFEOEESIUBEBEOFER, 20 RBEL IUEESGLEEOREE
FERBIKAN, BESEBZTEENKBLETENSIHDTH 3,
233 SUIVI®Z=—n
CDOEY 2= NBRITTIHER, UTOLIHbDTH 3,
s MBCET SRAEELEBLLAEFFO [BALRE] OFM (CORAEY -
NVOPESEERTLTERITENS ),
* GESTION €V a2~ Al koTHEINAKRESUIVIEY =~ it X oTE
HEN7BROMT. ChiTLoT, CHALOBOERBHATLOETE & UFEL
EE Ll 3,
cH A INVFDOCORADHBELLBELHERDOASF,
cBIEB LURAEEDOXEL,

2.4 FEREMA-HEFIEKEI>T, SUPER CAPHE--FREFFiBLTEBON:
%ﬁ%ﬁ%%wﬁ%f%%&ﬁw%ﬁénTW§o
Et,co:—FMMT@Zo@&%KﬁwTCmymhwnle%ﬁﬁ@ﬁ&mﬁ%é
haZErxBIELTN S,
s FROLI—F, CO2—FRR, [Fovz7 ] BEFRADETHWESICHEES
T3,
c BRBIL - F, COI— N}, BERBROT X OBRORELREL LCEEFFOD
BEEORWDY A 2 va%mﬁﬂﬁﬂ%%%%ﬂ%bf%%é:h.'t'b\éo
CHLTEERENR, Superphenix— 1DFLOBEEZUELTIHEFREAFTTS
%a

—-390—



!
:
l - ¢ =
o o .
] - Fd
< ;"‘P = ’r.
. 2 C.MN.max \
i .'.\'0 "\’_‘_’ ’ \,.“.P )\.//\‘//—" ’,
! ’! /F«‘_A_.*——“-/ [ D] M 1 ‘—(_-
'l ' V""J ‘./

— ’ . )—‘: LR aven s
;) /= AT
s

cret
a4
S AP 68 8T PR IRLL LD N0 LS KR IRIIT I LS 2 T Ty, K, Mpd s 2 2 ST 220 HO T 3,

B1 44 7 VRTRICBY 3 REREOES

T, ESHEOR
' B
s i
ipatuig
Rililuhs
10 BRE -
Y
s [ 0 T ) E
6 a1 n'n |
S jaam 4 - (7w jaan W 7
709k RROER
2 ganon | .
Fb2 g
18 i
. 1
10 .3 s
ng 1 [ BE
Tl : _"i‘_IO._OOO
s 1.
L aam q 1
n
s , ﬂ%&%@
R aan Fives] 1804 [JGaes) n’.t/r
FO0vzx14H5 b ﬁimiﬁ

B2 EB3344 7 VvORTRIEBIIEERBICEEL:-ESEDOLR IS5 4
—391~— .



FUNEARECERBSNLEAHK (88 5EDAE)

120 moc ] apx

<00

+5 X

3 MACETIAEES LUHEEOROBE

RASNTOBOESH (2400E0NE) - -

:_.j i

. .i‘-—-'..I I i %00

N : 400
L 300

200

Bz EE Fé

- 2.18 n

100

B4 MAMCET BREMS LU EON oM

—-392—



CPA4320RBORY DT

IO.J-'Q ,
it A
'.:'
1l
'.__,‘_...‘r.‘-';'
::'- .- .-_.-:_...-'-'-_-{.. . d"‘-‘f"- ’

ol ) .‘_.‘._.. '.'\'.,.-."""_"_"-'-""'“-.-'."l...-'\"--:' * \'J-h ) e
- i 1y 3‘ z'u a‘u =4 400 58
Hs ZEWREZ

NBRE%&#&
A
1!
1,
\ FENTHEE 1. 15mm
3. : falml ml vafl « Ped 1| HiE —
-18 -4 [ s 18

B6 EFFEiUe /RTAESN-BUOEE

—393—



~y68—

LB Atk A
IR 34 & ¢ o> (3 ) B il ek

DR -

X7

SUPBR-CAPHEDEKNIIE 70— F v+ —

(g

R#L

Tl S LA ST B L OURI L
e G

il R < ik

1Lg
3 i BF illi

FFPC Y BEL50
ENAFDOLT

W ¥y 3h <
fb¥ @ e o> <) 3
BEin

It -1 4
il
& 3B

ik
C/B

.

44 700D
DA T b
12078
MEfl&dtsifio
BT 4B o file
Wl B L OF e
"l CORA ai. ki
8429 O 3 7 aie
TREC AT
CAROL AP
3
wHAL




R.Baudriliart CEA/DERPE CENTRALE PHEKIX FRANCE

P.Coulon CEA/DERPE CENTRALE PHENIX FRANCE
JL.Guillet NOVATOME FRANCE

A.Zaeta CEA/DERPE/DRNR CADARACHE FRANCE
P.Bergeonneau CEA/DERPE/DRNR CADARACHE FRANCE
G. Flamenbaum CEA/DERPE/DRNR CADARACHE FRANCE

E.Di.Crescenzo HERSA/EHEL/CREYS-HALUILLE France -

8 ' Phenix 3 & U Superphenix DB S

- Phenix

HAIJNVRTRICBD BREOLEL

HWi/t

, b4l
123 4% 876 31G1Q8112131415 18381817 1813 T TGN 22232324 TS MIGITININTS J0I1 3R

-395—



MBI EFFROAUERRLE

#3374 7 W DR T D CAPHE=—FILL 2 BlE i ROM O8E

BRELDBEEICBT %
BHRDERMT T4 FHMEINTORENESE (REF 24998)
REHOE . o B
ai iz P | -
355 £ N
Al g 2 s . - i
n ~H UL Y BRI ". E
. :jE I E ' ‘\‘ ™
s i I A
LA [ I -
» : n 1 hx,_ _
7O0vrs b RROER ‘BE n " o
2, HAEGBDOR Fi 2 FLOWEESERELRIRBENLESE
H 4 - (ﬁ'JEtatBSS@)A
. 5 _L;< e84
i _ / { N
2 1 4 Er Y RE N
i 7 4 =F; =3.34% i
. :g_-; 110, 000 ! ;
3 Tl e -’ lJ_ T
= mAm o )
‘ nlh H paa ; : I (1
7oYror T B=OEE = W - - -
B9 Phenix
NBRESE & &
FHEfHGEE=1. 15
\ -
! ‘ 3 j o | 2| 26l 2 « P2 ] 1835 (mm)_
~10 - -5 0 5 10

B10 FRFFATHAZSO MU LHELRDOHEE
—396—



g: sracLr ™ »ys,
EEE’: 1ICR-Comg ]
&= ™ 1Coe-coac T
g a‘; b= oLl -4 ki ]
g : 1Co-txe n
150 vy 1= -0 =
1=F =Lt Lr]
b -1 8 "
res u}
T~ -
res 1
i=r n
H 4 3
o 3
— .
oy .
- = 41 [
ooy [ ]
:
>
™, ) [ =y}
73 ARTFHF
- (BMHBCEA)
Crey-Halville &
BHLRFBL
FREB18
= R (F8H)
: S S TR ={THB:1985E5820R
E E —_," - "" - : TA2LEBS: 1
[cRer fuio1 | {
11  Superphenix DB EDEE
BEOEE R
EEER
I20JEPNOBRBESAOEN S OXR ( —BOEFIL, BLTESEDEFIC
AH )
=] =
RERLBRICTETE
B & |
cBARBHEABLIUEBEEORECBALTEE L Rz EEH LTI 2990 MWth
FERHAOZHBTET &

 ZEHABEFINTNAEI EOHESR

—397—



M1z : BEFE SUPER—CAPHE (&&fk, 8, 8%)

RE

7 §3

B A 7D EIT &EL
SN EFEEEEET S

w3, BREESED
EWHLETRKBELTES
Ehb.

| RFFOLBEOHE
B 2

e o
~BEERE
EEDF A %7 5 AOTH

| w0

e BB

'#4h®:yegéﬁﬁﬁ?' }

BAHDEZAT

o &7

AEORRBSAA(EE

| FEsmorRonE

| EHHUBBORE

HROBESE

REBEOBBHERHENLT 5.

R EDE AR DR

FLDER

H R

FMeE kB 8tERR, #HIABBIIE SN TH b3,
s BmaoEtEoRE

cRRERDBERPOFETRELLD

—398-

Pl 5E i D AF

BMTOEHROER
- fRED
- BBERE
» BUGE




