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Within the “Joyo” veactor cove the reactivity increased slightly while the coolant flow rate decreased in
the primary sodium loop. To clarify the mechanism of this phenomenon, the bowing of the cove structures
was evaluated and compared with the measured flow rate reactivity coefficient. The bowing of the cove
support due to changes in the coolant pressure was analyzed by the use of a finite element method. It was
found that the cove support plate was displaced upward by 0.3~ 0.dmm when the coolant flow rate was
ncreased from 30% to 100%. Corvespondingly, the control rods were velatively inserted because they were
suspended from the rotating plug. The reactivity caused by the displacement mentioned above was nearly
0.01% A k/kR which corvesponds to 20~50% of the measured flow rate reactivilty coefficient in Joyo.

It was clear the support ribs which were attached beneath the core support reduced the displacement of
the cove structure due to fluid pressure. Even though a reactivity change was caused by the bowing of the
cove structures, it was not a majov component of the flow rate reactivity coefficient.
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Outlook for World Uranium Resources and Supply and
Demand

Hideo NAGASHIMA Hatsuho MIYADA

Tono Geoscience Center
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Following the breakup of the Soviet Union in 1991, the situation of the uvanium mining industry in the
Jormer Eastern Block has slowly become clearer. At the same lime, uranium from the newly independent
Eastern Block nations is being supplied on the world market.

In this report, based on the latest information published by the OECD-NEA/IAEA, the Uranium
Institute and the US Department of Energy, we have overviewed the curvent status and outlook for world
uranium resources, production, exploration, supply and demand and price.
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Soviet Union, Uranium Resources, Uranium Production, Uranium Explorvation, Supply and Demand,
Newly Independent States.

1. @Gz
1980 & Tld, PHHES & SHES (3584

SEAED Y T RGN, ERE T X DK LIR,
FThbb, BAPECKRETHEBERE AT 50

WAL L7277 5 BT h o 22, 1991 v E IR
DRI . TR G PR Y 5 TR
HDAEI., whwb IR HEICRELZ,

IHEMEEEO Y Z VBT 2BHmIAMINT
B2z ks, FNFETHEAMRICERESI N TN
7S CRIEE. 7S CAERICIHEMEED D
DM E I, VI UORIFEE - AEsERENLT
w5,

HRDOBRFEI Y T o BIRE (19872 S Lk
1T w728, 19954 DOECD-NEA/IAEA DR
TIF19934FE D REFRE £ D dipin L7z, T3
REBAFER I NI TR . JHERAREE O
BEBEfIINE N2 iz k50T, EAEEE
O BRI IR BRI A LT v B,

BhMAFER No. 103

BBETIGR (FELTHFF. A=A+ YT
IZARAE) ZEWERNE M br s34 70k - T
HWTFDEAEICEE - T )ERZTEAL, 752
PEGIERIZTE DA 7 SRS B JiE—
A F2)—F L EERINGE) PEATE
BAIEBIGIIRICHK STy B, 19944FE 07 5 35
P ITHISO T TH D MERILZE Gk L72h, 19
P LBINCEE L 2 DD L THIS N T 5,
0 HAMEEE % 2 72 iR oo 5 o A e B 131988
ED LI E R, 1994ED Y 5 L ERERIZE R
BEERERL. BRTHFY 7 v RERD4ABTH -
72. I19954FIIBIAE L D WML, ZhUEH — 2
O T A KREEOEAGEE S ERE L2
WWRTHILDLDOD, T AP TP ED

1997. 9



30 FRATERE

NIS GHESIES) BEOEERE IR LG
T\wb, ZFF, =2+ 70) 7., KRETEFR
D7 T AR OBRFE. BRI LD EIRIRASEA
T b,
1987T4RELIRE, »7 7 v AEEEIIFEREELY Th-» T
BY., NESEIFNFTTICERBmINCT T o RE
FEJE & IBHAMGEE 2 & sz X D g7z & T
25, ARIen L b oo g EER (BEESn Lo A RE
AL OBRF) . BEEH Y I ORARA.
MOX BREL D FI i A5 B & FRIS LT B,

2. S LEE
2.1 TS ERE
OECD-NEA & IAEA oo3RHmE V5 &
Ve AEpE - B (Vy F 7w 7)) 19954FR &
S 75 o48s 8 T 199645k T RA%R
LOENTWENTWAIRDEMY S o RiEE%
#1ITRT,
WTRoOREY trd T, FEEOREREY S
DTV, TP, PARFRZ L, A4 F.
PEOHAEEREREICOWT Ly R 7y 713, &x
29,5 HtU. 22,5 5tU. 7, 4T5tU. 6, 4 5tU L 5 # L«
ZFDMOEIR (AFF665tU) & LTHEEL T 5,
A, EMLTF— S BAFTEL VO T, P
EE2EE, vy N7 v 2w I e r—2%
FHAEICHIZE T 2 &, $40/kgU®15/1bU,04) L
TFToyza 2 b T A RE e R OB AT 2 R E
13107~12975tU.$80/kgU($30/1bU,O4) LI T 2
Z b CEULET R R D BEsn Y & v RWIR 13276
~2800tU LHEES N B, $40/kgU LI T2 R |
THEMLWREZ 7 T BIREII194EDH R DY 5
AR (57, 308tU, Vv K7y 7 19954F) D18~
234FE a2, $80/kgU LR oD 2 2 b TEMIATHEZ: ™7
5 RIH R348~ 49 L § 5,
7S VEREREIZE T, 7T ARSI 2
2 D20%RE B E UL S 5w, BiRo
$40/kgU LIF. BLU$80/kgU LI T2 T
EUX AN RET w7 5 RWIRE IRk Y 7 Mlikg s & <
$18.46/1bU,0q. 3B L 18 $36,93/1b iz EF- L 72K
BTHEETELIRFERBTHDH,1996F1 A2 594
FTDT T ARy MIEEDFETH 5315, 77/1b

£ OHAOHHMYSCHEESE

Ao R b (K L) | OECD-NEAJAAEA(1995) | 7 5 >4 (1996)

$40/kgU($15/1bU5 O) AT 748, 000tU 768, 000tU
$80/kgU($30/1bU505) AT 2,761, 000tU 2, 356, 000tU
$130/kgU($50/1bU, O )BATF 3, 851, DOOWU vy

BpAF R No.103

Z D F=XPSUT
FTAUR 12% 26%

‘ NYEITREY
22%

8k OECD-NEA/IAEA URANIUM 1995
1 HROBEAMY S EBE(ER I X b $80/kgU
BUF)

U,03(NUEXCO Restricted Exchange Value) %
RFEMMAE & § 5 X AR R M $34/kgU &
SRS IR EET A LT E LW
BFEBRZEATHDLIELICHEEBTZ2REND D,
Ly B 7w 2z kU3, $80/kgU$30/1bU,Oy)
DTFoax bt CTHUWLERZEBM Y 7 v BRI
F—Z b Z Y THT79GU T, &ED26% % e
THFRDO 7T THN, RATHYF TR 660
tU(22%). A F+30HtU0QA0%). 72 Ve
TN bIc26HtU(9%) > TEH., 2
DESLS AETEERDT6%ZE EDT 2 (K1),

2.2 IS CrEBEOHEE

Loy BF7w 7k iuid, 19814F o $130 /kgU
($50/1bU3O0g) LT 2 Z b TEML W RE Ze BEFN 7™
Z CRIFEEAB00757tU,$80/kgU$30/1bU,04) LU
D Z b TRULEAEZ RIRE 2335 T5tU Th - 72,

ZNAD1983FE DA TIFH < 31975tU &, 231
TtU PR L7z, £ nth, WKL 22T HEe 0
ViR L. 19934513 $130/kgU LU FBEEI Y 5 v &
PRE D305 HtU. $80/kgU LT OBERN™Y T v &R
BA2095tU THh o 72,

19954742 $130/kgU LT ORI Y 5 » BiIFED
19934F L W 480 5tU Behn L T3855tU 12, $80/
keU LI ToORIBFERE 67 tU Hin L T276 5tU I
o7z, ZOOMIMIZINEIZIZE TN T Wi, -
JeHhFET7RE L, BTN, T 54 FDEEE
BEFMMINZ LICEET 2 50T, Tl
B O BEIRBEIZMREE, B2 QAL ERIT T3
(X 2).

3. TS B

SEAED Y T ARG AEE I R P OIRGERR, T
Zeb bl EEAIKSERAIIRE T & 2 B AR
PR (B LTHF . A —X b T TITHFAE)
EETEIRISIEDSHA T & A TR (F& LT

1997. 9



1, 000U
6, 000

8,000 b ppremmg -+
4’ 000 . ;//}: / ......................................................... ..

v §
3,000 +-
2,000 +-

1, 000 +-

¢ 1881 1983 1985 1987 1989 1991 199 1995
o [BEMEE $80~ $13003 R b CAEFHEGRINER

o RERIEE  $80LUFOD R b CE R EUMAR

W E $80~$13000 R b CABRAERRINITR

B $B0LIT DD R b TA AT B A REAN TR

1979

L © OECD-NEA/IAEA URANIUM 1995
X2 WROBRMY S HEBEEDHEES

AT AL v RKENZHER) IRLNTBD.,
F—=ANFVT, AFT. TR, 4R B
T 07T A FETEEFREEDS SN TS
(Vo F7y Z719954F)

HFL D™ 5 AR IZ19794E D756 T 7 & TH S
LT, R ="ANTA T FREFHEENS
HE BRI 19824RD$201EH T~ & RIS L
T2e D1k, IHEBFHEOCEEB>FTITINZ 5
72l T & RN A B & 19944FE 0 $69
T FE T U T T B, $RERE DI 131994
SFETEZRIT B, 199540 & WM IMEICIZ L 5 3D
EFRIENT WS (X3),

4. o5 ARE

7 5 Uaeic L UE, 19954 D FE B AEFE R (X
2 #7510, 516tU0 T, @D 32% % 5 o THER
DNy TTHY) RS TH—ZX T YT 3, 712t0
(119), = = )b 1 2,970tU (9 %) . 2KEFH : 2, 360
tU(7 %) .27 2 2,250t0 (7%). 737
2,007tU(6 %), 7 XxF 2% > :1,800tU(5
I HFTRAL 0 1,630tU(5 %) BT 7 A
1,424tU(4 %) % ~»>THBH, D Efr97[HE

us $1, 000
800, 000

700,000 +- -
600, 000 -
500, 000 4o/ f0 Db
400, 600
300,000 F 01 b R
200, 000
100.00(0) .
1977 1979 1881 1983 1985 1887 1983 1991 1093 1985 4
8 BHEE o RRAER R

HH# © OECD-NEA/IAEA URANIUM 1995

X3 WHRHNYS VRGBS

BhAFER No. 103

W E 3

Z it
BFIUA 14% it
4% U ——

< —~ZFSUT
% *E =Y g 1%
7% 9%

S 41996

R4 BB S 4mEeE (19955F)

TERD8ERE HEHT WS (X4),

VEIEEE > 7 T AR IF 1980 I BB EHKR
D44, 016tU TH » 7225, 19934121321, 856tU 12
Mk L7z, IHEMEBEOY S CAREPEHTE
5T Z DEFE T H 19884 S B L T < &
19884F- 019, 378tU #» 5 19944F 9, 330tU ~ &
WL 72 19944E DR DY 5 L EFER IR -FIF
S L BEENDSSRITH 72 BB ERK NI, 448tU
TH 572,

19954 D 5 o> A= FE B3 %933, 000tU T, 1988
SRV ITlIE D o 72, IR
F—AFZ )T, A KEEOEMEE R
ELIZHERETHD, 07, AT T7RP HED
NIS FEOEERITRD LT TWw3 (X 5),

Loy F70y 23R OY 5 o EEREIL19954F
33, 131tU 2 5 20104E 121336, 819tU 12Kk ¥ 5
ETFHLTWSEX6), 77 i &ld19954E D ™7
T CEERERE % 46,530tU & L, 20054F 121358, 040
tU 2Rk L, Z 081320154 F o TRIRART (328
IBLZnELTwd (X7), EEEITEEERIC
BEIRE MR LTHET I &k b, 77 1)
L1995 FDFHBRERKE 716 L LT B,

20, 000
15, 000 LR  HENENAERNAENEAEN
1977 1979 1981 1983 1985 1987 1989 1991 1993  4F
B ARNEROEER o BRAEEOEER
H# © OECD-NEA/IAEA URANIUM 1995
X5 WROHOVSUEEBOWE
1997. 9



32 RIS

w
60,000

£0,000

D0l
QHYFIRE >
BISYR
wE77UN
BFIET
OXRE
Bazyz—N
BF—-APSUT
mhds

40,000

30,000

20,000

10,000

1995 2000 2005 2010

Hi#L © OECD-NEA/IAEA URANIUM 1995

e Ly FIvoIioi&ksd9 5 %5ERDTH

| pzow
i QOARFRE

1995 2000 2005 201¢ 2015
£

H# 0 5 4%, THE GLOBAL NUCLEAR FUEL MARKET 1996

K7 o5 HBRIcLsdy > EEREDTE

5. IS5 MINOERERAICE B TS 4G

7 Z AR S DAFELIANT . RS S A
WEINTwb, F2, MOX BEHIY 2 BB
UBHEIR E LT E B2 DI ENTE SR HIC,
EEMEEER Y 7 O RAEHEPSHRELTEBY.
SEVITSRICO L D 0BEPEFEEN D LI - T
Wd,

5.1 &

PO ™7 S AR T 19654 5 19824F & TUZ
FTER L FE - Tz (Ly P77y 219954F),
FOMICECLREY S IIERKE LTERS N
Tua7z, Pl ™ 5 A B2 198840 H BEER
FED . SR SIIERE S N AE &R S5 D
e TRibiiT &7z,

7S AT e 7 & E & B < 19954F R o it
B oA JER 160, 000tU. # 05 LB FREED
15F ¢ 2421213, 100tU (3177 AH43) T, HHEIC
g S L2 TR O H 5 RFIERE % 81, 000tU &
RBii->Twb, F/2, v 7id NIS #ED20154F
FTOVEBRERHLITAELZHREL TS EEZ
T b,

5.2 EZEBOS>
S 19944EIZREN, L TP OEEHEER Y S v

BERE No. 103

500t HFR L RIBHEY 7~ GRER T 7 HHY
B #7153, 000tU) % 199542 5204EM b7z - T
AT DEHMERME L2, 272, XEOSBHEY
Z 00t BAEMLD RAFN T3, 77 e
(319984F & V) RAETHH ~D M5 F D | 20004F
PBelr7e D o8 (SRR KHEZE 249, 200tUHE
WE) PG I N D EHEE L T 5,

5.3  MOX #

v 2 Cpaeid MOX BRI JE - ) 3B AE AR
T FED S HEE & AL R BE T IO S HEE &
17> Ty B, MOX MAEHE FFHE] T3 20074 12 5
KRHFI7, 300t U AHE R L, PO HE BAE 1 Tl
2009412k 94, 800tU AHYUEICET % L D LI
ELTw3,

6. =

Ly F7 w7 o5 e REZANLX —F
(19964 ) »iEF oY 5 o FEREE THIL Tw
5(F8), vy 7w 7 (19954F) FEETHENIE
EEF2 o OFMEEZEET LD D TH D, 20104F
FTOFEEEOTEERL T 5, 201080 T
PSR F IR E BT ICEA ZSE R E T —
Z & BT R AFHEERE U R & — R 12y
FTwb, 77 pRIMEDETNVEZMHERALT
RDILRTFIFFBOFERE L ER L, 20154FF TD
EHE, mRE, BERED 3y —X 2 THIL TWw 5,
KEZANLX—E (19964F) FoANF—-FET
HWHO—IRELT, "I EEETHME24iT-> T
b, 20154 F COERE, BEED 27 -2 % T
L Twb,

010D FEREEIIKEZ A NF —EF DR E

tu
90, 000

80,000 |- -
70, 000

80, 000 o A SN

50, 000 |- L e T, S

O S ——
1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 s
M5 U(1996)

“"””*r+b:_x

Y5 B4(1996) e - BERT -2

U5 H4(1996) =~ - {ERES X
KEZRVF-%(199%) ——@HET—2
KRB RAF—E(1998) - ERRS— R

R X
e {ERRT - R

Ly F7w 2(1995)
Ly K7 2(1995)

8 TIUREETHOLIE

1997. 9



H{# : OECD-NEA/IAEA URANIUM 1995

B9 LwlFT7wvw2itdLsdys  Z2BEETFTH

Ei2 S

High o o5 %, THE GLOBAL NUCLEAR FUEL MARKET 1996

Ki0 7S5BS 2BREEFH

7= A D56, 945tU b7 T IS EmRE 7 —
Z D85, 193tU F THI28, 000tU DIEAH D . 2015
FEOFEERIKEZ AN X —FDEERET — 2D
45, 710tU 7 57 7 o mii 7 — 2 986, 875
tU & THI41, 000tU DD EL T 5,

Ly R 2 85 U anii#Esr — X TR S
&, 19944F - 19954F 12, Ak &PEa —o v YEEE
TS L EEEDE5%~T70%% H b kD & Bk
NIS BEE 7Y 7THEFHD Tw 3, 201041
FAk eV g — o v SHE LD 2 FEEOES
WE0~57% i L, 7o T REEOR T B
HREL, v o 2 U FEERIZ20104F12F
19944F - 19954 & VD & 4910, 000N L. HH»
FWEBICH O ZEED28~30%12, 20154121332
Wik THIE NS (X9.10),

7. 5

7S DOREAGDOAL) G & (IHEB L FEE L
D BRHBOZKICEK T TITbNT W 5,
A 2 DELFINFNI DR ST W2, o Mg
O PHFEINT WL, - B OMIC

e R A bR CR KL/ 1BUS0s)

BPRFLER  No.103

HATERE 33

0 "
1977 1979 1981 1983 1985 1987 1989 1991 1993
&

SKE (@AY - K FIL/1bUs0) e RE (EPY : H F L/ 10U504)

H# : Trade Tech®t

il o3 AHRDER

7 Z v ARy PHGPEE L, FOMESRMES
NTwv5, EARIZZEY Mgzt - BHEY
i & D <, OEE) = bh - RIAZEMIE
IV HRITFTLTWE (F11),

19734 D Ahfagz ML LT 5 AR » b
AAE (2 19784E Bt D $40/1bU O B IT @l L 72,

FOBOGIMHREDEE L E 2 ) —< A VT A
Z v FIRTHRENERE S 3 287 hBa%sE!
B HAT E DR 519804 2> & 19824 12 4> 1T
T$20/1bU, 0412 FTE L 72,

ZDBOLAETHED H D7 S kRS, 1980
ERALE F TIESI0/IbU, 0, B YD L~ T
B o720 1980SR 5 v B M EIBDBAIKAL.
19914E D v B b EIBORRMARIC G, L L7z
Z CHHEE T H o B R I PR Y 5 o
BICHRD A F /2, TORER. REDT T W
IEEE > & FRALA A, 19924E 113 2K » M il Hs
$7/1bU, 0 & ITE T L 72,

19924 ~ 19934F 12k 13 A B D & 2 5 NIS
GBI EE) BEOY S 2 B ZHiH A
WRINLZ %2217, NISHEEE Y vl
BEits RS2l Jiuc k)
TR E (HIRTY L ERIRTE) o7 5
it & 7 - 72,

19044 12k EZ = & T 2 5500t D EiEfHE 7 = >~
FUAT 23 ERER L, S S IBHRMERES
S UAEFEICBT B S c e 5 e 2
5, koY T SR L TREES » 722 H
WL PIZENZ, TNHEDRREZIT, 7
2Ry MRS IS U 72l I mT T AR B
W3 e,

19944F 12 2 R v MlitKIZIEAL 2 508k L72Ads, #
D% EFACHRE L. 19964F 1T HIBR T 513 — 5§16 &
&7z (X12).

1997. 9

3G b (AR K L/ 16U50:)



34 FHTEE

US$/U,0,
45

40 .................................................................................
T
B0 P

) ﬁ%‘]ﬂﬁ»ﬁ‘f*&‘
1870 1972 1974.19.76 1978 1980 1982 1984 1986 1988 1980 1992 1894 1996 #
- HUBRTTISERS « JRNISRBIORMD B VICDWTER SN B
- JEBIRRTTABMAG  NISKRBEOREY 5 IO THEA SN B %

Hi# ¢ Trade Tech#t
Bz ZRRw o5 AEROHRE

8.

=

Loy 7w 202 ZAUS19944E D7 5 o AEFERIT
EBHEB D% TH -7z, F72. vy F 7w 7132010
DT T AEERETNIIEREY - XEFEE D49
%, BREYy —AFEENSZ% ETHEL T 5,
7 T AR ED2010FEDEFERE IV v F 7 75
Wy —~ 2 EBERBNT8%. MR ETr —AFHED
84%TH b, EEBFHZROBEIRICAA S .
19954E DR RIZT19%TH b, L7z -»> T, K
DTS EERPEERICSEOIEAIZR S5 ICE

{7 b,

HHE T2 DWT Ly 7y 7134 [ EfERE
NEHRE LD -72hEH, a7, 72754 9%
P HDERE, MOX BEBOFIH., EHEHHEY S D
EAEH, HILY Z > OFEHE. BIFHE » o
WWENLAREMESH D E LT b,

A 5 R B TR i F A AR S Y N g
g s o4 EER (BEfFgb o ERERE, Fiasih
D). BHEHY T 60 RAWH X MOX
BB ORI AN LT L LT Wb, 72 EEED
BN EEE 0% Icm 3¢ b2, Bk

AN

3

By H R No.103

TS UL S 25 3INETHAT ELTWnD,

LD REAMNIZRZEAE, v FT7 v o2 w5y
Berizr bz, HHEIEE LokiEFE T L
HEHY S CoORAEIBHMER TSR, EER 4R
B XDEELA N O XICHRET L ETFHRILT
Wb,

9. HBbUIz

EMEBADIT > T 75 FEETRNIFAIC
RTOMEIRE N, By —2 BRET —AD
FHRITIET F gl & DA TIZTEE £ i
723 2T E W, EHEE LTV Z v iniul
s, —EMAMAEE, RAEEAI NI EEHEHE
e o rBIUTNV =T AR I L D23
LZLOLETRISND, I 5—RRiY7Z e AL R
L72RES T 5 ARSI KL, B
BELEEENNT AT HLOETHS NS,

L Lad s, 77 2 FBREEEZEALTEY,
F o REBZBINS 2 7200 ITIRKAE
IRUEMHMICH B, CDFEFTEIHRANDEKIZ + D
77 CRFEIVEL, RZEVEZX TS
CEHEBRICHITEI L 2B/ WIRRNIZH S,

RS

1) “Annual Energy Outlook 1996”, DOE Energy Information Administration.

2) “Nuclear Power Generation and Fuel Cycle Report 1996”, DOE
Energy Information Administration.

3) “Nuclear Report”, Trade Tech.

4) “The Global Nuclear Fuel Market 1996 Supply and Demand 1995~
2015”, The Uranium Institute.

5) “Uranium Industry Annual 19957, DOE Energy Information
Administration.

6) “Uranium:1995 Resources, Production and Demand”, OECD-NEA/
IAEA.

7) “World Nuclear Outlook 1995", DOE Energy Information Administration.

1997. 9



e 35

[(HeifTR ]

X
R FDEERIE

FiE #£&
KELFEIY— ZEITEY
FEEE 0 103-3 Corrosion Mechanism of Ferraus Materials Exposed to

the l.eaked Sodium and Its Compoumds

Kazumi AOTO
Safety Engineering Division, O-arai Engineering Center

[bALw] 7MY YLRRERBICEZDOEERMZ BIYICIT > 722 DOBBEEBRTIZ. »
FTHOHEL, 7 Y VARBRRTHORZMEBESEDCREIEO N, EXFHAL %X 5
TP U ARTMICBIT 2ERMBOBELFHNFICES PRSI VEFEEL, BERT
PN L VB REMESX S TE LI LR L ﬁﬁ%f’fﬂfi“/\‘/f)v%&ﬁ'?%ﬁ:TéNaFe
BEBILE R, BIUEBRERT 2V TTRES 2FMERERICIOVWT., Z2NZ2NORE
Jﬁ“ﬁl‘%if‘FP’C‘H?H»@F*‘@«EJZW&W%%&%?/; 7o FBONTTBREBBBERICETE [HA Lo ] HRE

BETHEER, REBEMHEORLEZRL.

Several structures made of mild steel weve damaged at leaked sodium flowing down parts in the “Monju”
piping voom where sodium leakage was occurred, and also in two sodium leakage and combustion test cells.
The corrosion mechanism of fervous material in of that type veducing conditions of that type is discussed
based on the basic thermochemistry and the equilibrium theory, and two different corvosion mechanisms
depending on oxyvgen potential are proposed. For each corrosion mechanism, “Na-Fe double oxidization
type corrosion” occurred under a low oxygen potential and “Molten salt type corrosion” occurred under a
high oxygen potential, a large number of material corrosion tests were performed in each estimated corrosion
environment. The validity of these corrosion mechanisms is confivmed by a estimation of damage to mild
steels in the “Monju Incident” and two sodium leakage and combustion tests based on the experimental
data.
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@Na,QldFerm B 2L 35 I &I TELR
WS TR X T & 0D EE % NaFet A1
e R T 52 L TCFRehBELS 5 2 &2F
WREE e D

A'Na,0< A'Na,FeO, T 2#350°C )
A’Na,0 <A Na,FeO, T z#3410°C (3)

2.2 AbBER=UIC L B EICOFRRE

RDIF. Na, O, (FIBEIZ X 5T AS ICFe 2 B
MEEDZEDNTELI EE2RL TS, LFED
e RO E BRAIC Rk ERN (BRI T
F=bh¥ &,

2Fe(s)+-2Na,0,(s) =2FeO(s, 1) +2Na,Ofs) (4)
LAH L (25C) = — 340, 08[kJ/mol]

4/3Fe(s)+2Na,0,(s)=2/3Fe,0,(s)+2Na,0(s)  (5)
AH; (25C) = —356, 95[kJ /mol]

3/2Fe(s)+2Na,0,(s)=1/2Fe;04(s)+2Na,Ofs)  (6)
,AH(25°C) = —366. 66[k]/mol]
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L AH £ (25C) =43, 80[k]J /mol]

Fe(s)+4Na,0(s)= NasFeO,(s)+3Na(s,]) (8)
, AT (25°C) =62, 40[k]J/mol]
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Fe(S)+N3202(S)“)N32F602(S) (]4)
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, A H; (25°C) = — 388, 70[kJ /mol]
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HEES 1034 Development of the In-Melter Inspection Test Apparatus

Hiroaki KOBAYASHI Yoichi MIYAMOTO
Waste Technology Development Division, Tokai Works
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It is necessary to confirm the integrity of the melter for vitrification of high-level radioactive liguid waste.
In ovder to inspect the inside of the melter, a test apparatus with two functions of surface observation and
measurement of the amount of erosion was developed. The technique which was suitable for each function
with conventional techniques in the design and production stage of the equipment was examined. A fiberscope
was selected for the surface observation and of evosion a laser beam triangulation system was selected for
measurement of the amount.

The test and performance evaluation of the developed melter inspection lest apparatus adopted for the

mock-up melter was carrvied out, and the design objectives weve satisfied and confirmed.
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Melter, Vitrification, Inside of Melter Inspection, Surface Observation, Fiberscope, Evosion Measurvement,
Laser Beam Triangulation
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Concerning a management of the TRU waste, an active neutron method is available for NDA (Non-
Destructive Assay) technique to measure TRU nuclides.

We have developed a measurement technique with the PAN systewm (Passive Active Neutvon system) at
PW TF (Pu Contaminated Waste Treatment Facilily) since 1990. In this experiment, it was cofirmed
that the waste malvix affects the detection sensitivity. In order to correct the effect, we designed a correction
technique with absorption (macroscopic absorption cross section) and moderation (hydrogen density) of the
waste malvix, and evaluated its applicability. The waste matrix used in this evaluation experiment concisted
of air, paper, cloth, polyethylene, asphall, vinyl chlovide and polystyrene.

The ervor of the detection sensitivity was 90% at a maximum before the correction. The error was
improved to +209% after corrections.

This corvection technique is described in this paper.
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Correction, PAN System
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Waste plants operation division, Tokai Works

A, TPRERFITIE . HEEBEEES VNS (V) RIS 2 RN E Y b e
HAEEEL TV, R, EHOEZEORM ML EZ BN L LTERL2, REBRTE
TREgEM R SR T ] [TEHE A 7 e o el TEMAEE & Ao Ml [E#ERtomzE] T
ho4 EBRBORME] PIE M LA, FEBIUCRBROBREILUTOEBY TH S,

c BEHEM & LTI, BRI OB EEE L,

o T VK B BT L 2.

s JEFEWEIEIZ390MPaT., Y nAd DEBEEDOHSOWt%IZE b,

s FEHEMRPIER I MR EE > 2 I L 2 < TH R E 2 2RI LT 2 - 72,

s EMEIC L BT A -ﬁi‘)ﬁ%fh DIRBLETH) 30ppb TH 5 2 & ZHER L 72,

LPLE &0 A WVEED SR IR i oo F M D v THRERE L 72,

The PNC (Power and Nuclear Fuel Development Corporation) plansa hull (Fuel element cladding) and
endpiece hardware compaction facility in Tokai Works.

Thess tests ave carrvied out to confirm the compaction method to be applied.

A Series of tests consisting of Selection of ‘simulated Hull material’, ‘Design of capsule’, ‘Correlation
between pressure and volume reduction ratio’, ‘Estimation of the Disk condition’ and ‘Release of Zircalloy-
Fines from the disk during the compressing process.

The Results of these tests are as follows.

« Non-annealing Zircalloy for simulated Hull material.

« Optimization of the capsule design.

o About 80 wt % of the theoretical Zircalloy density at 390 MP(Z pressure.

« No large void in the disk without cutting the Endpice.

o The Scattering Zircalloy fines volune is about 30ppb by the pressing treatment
This test confirm the compaction to be applied.
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1037 Influence Analysis of the Near-Field Nuclide Migration

— Development of the Near Field Nuclide Migration Analysis Code Considering

Several Waste Sources, and that Roughly Influence Analysis—
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In order to make a more vealistic evaluation on radionuclide migration through the near-field, we developed
the radionuclide migration code which was able to consider continuity of the nuclide concentrationat the
near-field boundary and several waste sources by coupling two separate codes. By use of this coupled code, we
roughly carried out sensitivity analysis on the parameters of the groundwater velocity, the rock retaydation
Jactor, and wastes configuration. The result showed the radionuclide release rate from the engineered
barrier using the vealistic near-field boundory condition was relatively low compared with that based on
a previous conservative boundary condition. When two wastes were placed on the same stream line of the
groundwater flow, the waste at the upper-stream did not influence radionclide velease in the rock significantly.
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103—8 Investigated Conductive Fracture in the Granitic Rocks
by Flow-meter Logging

Nobuhisa OGATA Kaoru KOIDE Atsushi TAKEICHI

Tono Geoscience Center

HFRREI 2 0B 5 729103, HUF /RO BRI CE/RBOERE 2 RAT L EZ SN HHE
K& D FEIK li%?ﬂ?&ﬁ“é?iﬂh@ﬁ@i#?gk D AW, R IBTRNOLE L Y S e
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(1) 7a—A— 2B Lo THTROTA RS RD 5N EFDOBRIGEZ N L2210 °~

107 (cm/sec) & — & —DFARGEF R L. FERERXBEORMEERREBROBIEMR L —B L7,
(2) BEEILAICBWT, EELBREHNBABOSMOTE & ZDERGEOFICIZ, 7o —

A—F BT A CICRESENTH LI LR T E 2,

Test of the use of a measuvement technique for the hydraulic conductivity of geological structures which
act as flow paths ov ave impermeable to groundwater flow.

In order to prove the value of flow-meter logging as an in-situ technique for detecting conductive
fractures in granitic rocks, the method has been applied to a borehole near the Tono uranium mine, Gifu,
Japan.

This study in involved with detecting a conductive fracture and calculating the hydraulic conductivities.

The results were as follws :

(1) In a zowme of groundwater inflow into the borehole, the hydraulic conductivity was calculated to be of
the order of the 107 ~ 1074 (cm/sec) from flow-meter logging.
This value agreed with the results of a in-situ borehole permeability test carvied out with a similar
depth interval.
(2)  The study showed that flow-metey logging is effective for detecting the distvibution of high conductivity
fractures and calculating the hydraulic conductivity.

F—"7—F
To—A—2RE. ERESINE., TERE. BERRE
Flow-meter Logging, Conductive Fracture, Granitic Rock, Hydraulic Conductivity
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