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Carbon anomalles In 18 French reactors

GroBbritannien - Nep R
Elayais 1-4 Unit 1,3 Unit 1
1 F— 2] D"'It:':hland Bugey 2-3 Unit 2, 3
Bugey 4-5 Unit 4 Unit 4
Chinon B1-4 Unit B1, B3 Unit B1, B2
Cruas 1-4
Dampierre 1-4 Unit1, 3, 4 Unit2,3, 4
Fessenheim 1-2 Unit1, 2 Unit1, 2
Gravelines B1-4 Unit 2, 4
Gravelines C5-6 Unit 3
Saint-Laurent B1-2 Unit B1, B2 Unit B1, B2
Tricastin 1-4 Unit 2, 3 Unit1,2,3, 4
Belleville 1 & 2
Cattenom 1-4 Unit 1
Flamanville 1-2
lin e Fawm Limer! W A0 Hallen Golfech 1-2 Unit 2
O 0w e 1] kb S . )
= : . Nogent s/5eine 1-2
@ i - Paluel 1-4 Unit 1
. | | penly1-2
4 4y 4l Saint-Alban 1-2
2 i i Chooz B1-2
1 Civaux 1-2 Unit 2 Unit 1,2
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carbon anomaly in SGs
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strength poverty-cause and risk
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* HH H#1 - IRSN, Avis IRSN N°  2016-00275 Objet : EDF — REP - Paliers CPO, CPY et N4 —
Ségrégations en carbone des fonds primaires de générateurs de vapeur — Analyse de
slreté et mesures compensatoires, see http://www.actu-
environnement.com/media/pdf/news-27464-avis-irsn.pdf
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actions taken in Japan
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JCFC’s carbon anom
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“assessment” by Utilities in Japan
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“assessment” by Utilities in Japan
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needs of further tests
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tests in France
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ASN letter to EDF (Dec12 2016)
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What should be done
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Two malfunction at Japan
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NPPs WITH JCFC AND CREUSOT FORGE BOTTOM CHANNEL HEADS INSTALLED
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What does this mean ?

JIb—ytt, BAREEEME (Z L CTEEMICEAREMAE) WADHHIZE T,
mBEEREMHICONWTORRBIT A EH RSN TULEL,

MEERFHEICTHZ 2HEICDODNTTH S,

ANDREDEEZELERIZ, TEFFHEAINSDFER/TIEIHLL T VATEAZTEN
ZDE—YU TH--Z &
BEDADREFIFOL—ITT 47— RIFANIZRLIZITZIF AN SN T I A o T=,
FnislE, EdFARE (BREd) EEEARIEESEMNEIT A EFERLTLVA,
FhnIZlE, ZBIEOEEZZ(TERHRICEVNT., REBELAH - -HEDHED
EBETOEMZET,
itsExﬁﬁﬁtkﬂMfﬁahtﬁLmﬁﬁﬁiﬁmijbi&ﬂgF@

£ &0 e :
EdF & 7 AN EMORS £ CE ARIEE R, - X
HYHKET 2TLEMRLHD bl




M EEICRAY 5 EEGIRMAIRE— B AN & BARMAT (RUGIFEXF—)L)

Key technical issues related to steel component manufacture - JCFC and JSW (and JFE)

REBEREEDFTANETILOXM

flaws in predictive modeling of carbon concentrations
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relying on test ring analysis

Shape of final
component

FIGURE8 BOTTOM CHANNEL HEAD & TEST RING
FIGURE 11 JSW Topr-DowN PROCESS

B8 : KELTRAKNYLY B11: BAREMRT by T TOER

GQREENPEACE




TS VARAEBARDEERDEE

production for France and Japanese reactors

KT : BROPRREFAREBFHICHE SN TOSEHBALTOSIIMEBSGEEK>TLNS (EBESNTLNS) TRADSGKEE M S
TABLE7 KNOWN REPLACEMENT AND (ASSUMED) REMAINING ORIGINAL SGS IN JAPANESE PWR NPPS («TENTATIVE »]§

1984-7 1989 91-93 94 a5 94 97 98 99 00 01 02 03 04 05 06 07 08 09
Tara3d || Tern1 ToMa2 | GENK1 | MiHal | MiHAS | Omi2 IkaT1| GENK2Z IkaT 2 wn “n wn @ Toma 3
Tarka4 (| Tomal TerN 2 | Mina 2 Takal | GENK4 TERN 3
SEMD 1 OHi 3 Onr 1 o
SEND 2 OHI 4 Taka 2
Tsur2 GENK 3

IkaT 3

GRA1 |DA3-5LB1| GRAZ TRIZ TRI1 GRA4 TRI3 FES1 | SLBZ | TRI4 DAMZ | BUGH
(1] ] & ® ® ® ® & ® ] [
[CFC [CFC JCFC JCFC JCFC JCFC JCFC JCFC JCFC

§ Years are the SG installation date in the NPP - the actual manufacturing completion year will be earlier by, say, a year or more
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forging debate is confused

Preliminary Responses from JP Utilities

® Number of Forged Components Used in Japan
» (): Steel plate parts are supplied by a different manufacture

Equipment Component JCFC! JSW2 KSC?  Non-forged
Top head 0(3) 8 (11) 3(0) 0
BWR Pressure )
Vessel Ring 0 4(9) 0(2) 10
Bottom head 3 16 3 3
Top head 6(2) 10 (3) 0 0
PWR Vessel Ring 2 (2) 7 (10) 0 0
Bottom head 0 0 0 21
Steam Generator Channel head 0 0 0 21
Pressurizer Bottom head 0 0 0 21
*1 JCFC: Japan Casting & Forging Corporation *3 KSC: Kawasaki Steel Corporation, which is
*2 JSW: The Japan 5teel Works, Ltd. currently JFE Steel Corporation
@ E,,E,ﬂ_ﬂlﬂ ,.E,:,'m (5 /B) NRPLZ01G082602
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Conclusion and Implications for Japan
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RRL-FroRILAYR JCFC 1990~2010F MEWESGT O S L | HEREFH— T2 ADIO0MWe ') —XDNPPEX K18
EZHRY T
Fa—T—k JSW FIRV2BADIBSGTAY S LT | ASNDFERFS——Arrenoix VISEE, 1300MWe ) —
DETEEM RIZERYF T DA EE
BARE—L JSW WESGTOY 5 LD REM ASN D FE SR 15 — —AppenDix VIS BB, 1300MWe ) —

RIZHRY {5 1+ D al RE 14
IS5TUEL3 EPR—RFFRENBRRUVEIBERY

RPVAYR D59 JSW JTIZHAILTONT-RPVAZ 21—

QYT TASUED2RECAHIE

EYRADRFIFEVRIEREEH.

RVP/ X)L TPI8—AO—J—-Sx JSW

J|”

RVPrS D3 -UVy JSW

SGHEMAF—L JSW GN321, 322, 323 RV 324MSGlE | ChoDEM(E HESN TV HUDTRAUNERD
T TCICHESN, BFFO—RA | R
MR

SGFa—T—p JSW

SGIRF L= FroRIL=AYE JSwW

Tsuyoshi Nakamura, JSW, Different Requirements of Codes for Manufacturing of Forgings, 10 September 2009
2ASN, Liste des irrégularités détectées au sein de Creusot Forge, 22 Septembre 2016
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Suppliers for pressurized components in Kansai Electric and JAPCO reactors

Reactor JCFC JSwW JFE
Steam Gen |RPV RPFV Pressurizer |Steam |RPV Pressurizer Stem Gen
‘Boctom Chamnel | Uppes Head Lower Botom |Upper | Lower | Core
Head Channel Head | Head | Shell
Mihama 3 Plate/ |Plate | Forged | Plate Plate (KSC)
Forged Plate
Takahama 1 Plate/ | Flate | Forged | Plate Plate (KSC)
Forged Plate
Takahama 2 Forged Plate ;’]:n‘:d Plate Flate (KSC)
Takahama 3 | Cast Forged | Flate | Forged | Plate
Plate
Takahama 4 |Cast Forged | Plate | Forged | Plate
Plate
Ohi 1 Forged Plate | Forged | Plate Plate
Plate
Ohi 2 Forged Plate | Forged | Plate Plae
Plate
Ohi 3 Forged | Flate | Forged Plate
Ohi 4 Forged | Flate | Forged Plae
Tsuruga 2 Cast Forged Plate |Forged

Caractérisation de la zone ségrégée : mesure du
taux de carbone par spectrométrie







