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Use Results of MOX fuel in ATR Fugen Nuclear Power Station
(Technical Report)

Abstract

Fugen Nuclear Power Station (“Fugen’) is a prototype Advanced Thermal Reactor (ATR),
it has been demonstrated the plutonium utilization by loading many Mixed Oxide fuels
(MOX) since the reactor start up March 1979, and no fuel defect had been occurred. The
MOX fuel assemblies has the high reliability and has been loaded more than 700 fuel
assemblies. This is the largest in the world as a thermal neutron reactor.

However, “Fugen” is planning to stop its operation in the year 2003, because the role of
the Fugen almost finished. Therefore, we are going to summarize the ATR project
including the Plutonium utilization experience. This paper is summarized as part of the

experience,
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Li7 7.016 83 | KrB3 |[82.9141} 232. Th232 {232.038

WO~ | = foo
[
=
(o]

Be 9. 01218 95 | Mo95 |94.9058] 7233. Th233 |233. 042

1010 B10 |10.0129 99 | Tc99 |98.9063] 8233. Pa233 | 233.04

11 Bil |11.0093 101 | RulOl |100.906] 233. U233 | 233.04

12 C12 12 1103 | RulQ3 |102.906] 234. U234 ]234.041

14 N14 {14.0031 103 | Rh103 |102.905] 235. U235 |235.044

16 016 {15. 9949 105 | Rh105 |104.906] 1235. U235% |235. 044

19 F 18.9982] 1105 | Pd105 |104.905] 236. U236 |236. 046

23 Na 22. 9898 108 | Pd108 |107.904] 627. U237 |237.049

24 Mg 24. 3051 109 | Agl09 |108.905) 2238. U238 |238. 051

27 Al 26. 9818 113 | Cd113 |112.904) 637. Np237 |{237.048

28 Si 28. 0856 115 | Inll5 |114.904| 638, Np238 |238. 051

31 P 30. 9738 127 | 1127 |126.904) 639. Np239 |{239. 053
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3156 | Gd156 |155.922 1563 | Eulbd3 -}152. 922 666 | Cm246 |246. 067
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ERERICETHESE <, FICEROEVCEERZ ORI,

TORER, MERAOHREREZRIVETZLICLY ., AUBLECETORETOAT
W LB GTFRERY ., EUHSEORE~OEINERR EL TN,

(i, +HEL OBREEBEET BRI, EURHSRORGHERVSE—LTZZ 2D
2V, GA TIRZOEBEEE L, SolE{LRIEICH L TROBEZITY,

O HELEERIEGEAERRREIIH T M) £ 7 4 MIRE SR EZ ERT
%, ROFITRETHER»OBEEND, T TV BETHR &M T 57
ERART 24 DEFREZV D, BEFPLRFHIB DT, RAMKIPL Y — M
H L., BERFHERIIEx ORI FERICHEY TS,

@ ARSI BRATORIGEZFHEY 5, BB LURFHIBV T, EHEEE. I
HEHBREERE <, E=F 7 OEVWFLRE KV BEIGENRWRLE RS,

@ BB LR T, FROEOBRLREZIT O, BRZEUIREEKEH IR E-
TALBET2HRL, ZhEMmORAKEEZTERTTHZ L TRRORAKREERT
Do ZHICLY | BIEEORVRAKORETHEFATIESE>T I L ERS,

@ LRO. @REE SN BRENER D ET. WD DT b EEEREEORIL
TN R B OO B AT — T 0 & U7 & 9 AR 2 IR & L
T\ RO BE S 172 < 72 5% T Y BT IR < | MR
1 HHE B RTHEERC b 5E . BIMORELEET 5 2 LA TE RV,

(2) GA T, BEHOLEEN LR DI THEMND R ¥ — M 5 DO SHRMEDHERE ST
WA I e, MHIMBOICERSND Z & PO IERREENICENLTRY . RFMORLES
ELgE LTV EEDRL TS, T, BEFLREHO & 5 2B 2% F-o3ERT
MAAEDEMBECR LT, BOTHEDTHE LB LN,



T, BEIORLEL I, FOERMBEIERERPLOLR - oL —7ThD
GAIIYFMIICHE L TRY ., I L 2 EREoEHEIIE TE 5,

G) ZDXIRFEEZHWTERFOREIZEBETZ2ZEIXY, AR BAALDZ
& ROE S REREPHFES D,
O FLEBHRESIEFLERFTTIBE, V—FT2FLF— i3 &< L)~
100 3 F—VEBETHD, LrLRKh, #3EEBICLVREBFLEFEEBTaZ L
Ry, Y—FHBRETFLRES XTS5,

@ B EBREHTE PR HBEDFL Y — ORI LEEIF LT — 2 —FT5

ZERTE DO, 5 BRICE VIBDHD RALBEN (L Bbh ) Ry —
B —FRHEHLBRIA L, bIBRERD LEEO P CRBFLOY—F 5o T EE
B CHB, —H, HEHIC L BELRE— 2 HEBIERIT, TOX ) 2 - BRIZ LD
B2 FTER AR IR Y HEER L, BT & 0 @O LT b i M 2 R B 08
F— Y —FTHORTHD, LB T, FLEEERENSIZBZ T b ot
k97, DUMBOEVELET—F T 2TERERDL 5,

@) TSITABBIEHRBEERES AT A ITLDE 29 YA 7 VEREFRLD BB OK
B3k 42 0 LB T, FLEHEREOCER LAFLEBERERLODEZ-TEY,
SHBHTEA2bDEBbNS,

#4.2 DEBPLOHEERE 2V I70)

qE s | 1621 | 2.14 | 199.0 16, 922
(GA 5) 15.94 | 2.12 | 197.6 17, 245
FLEEETE | 16.08 2.07 196. 9 17,232
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5. P LEBERET — ¥ OFHE
5.1 [&iF A1 OFLEE
[ 5t F As) 10X, P D OEE EOBECHEMICEKR(D,O) 2FEH L WA ZEEITEY,
BAKIF L IZR RS EUTO LI BRPLEEEF LTS,

(1) BRHETRAELZPEFIL, FREAPTRPEFO=LZAF—ERE THoIBEX
NoldH, TN =0 AOHBEIROBEL HEEHNZ T, BH5RETV =T AL
BRIty 7 - OBMBESTIEE L 25, 20D, FREREMHLEHENS T
Wb =T LAORNLEFERP R > Th BOFETV h= U A ERGEE T T o Ofik—
FIThE, BER—OREERBLLS, |

(2) EH T HBBERFOREE, TAoLbbL 7 b= ARLER Y 7 AEOF| Bt U T
WIIST D2 LR TEDED, ZhbeEe L TR >BSIZFATE S,

(3) HIEEZBENLEEN-ERKPICHFATAIEE L LTWA 2, BIEBOEENC X VB
BN 5 2 2 BT AIEB(LOBEN /NS W E L iz, FEEmESREOBEMO X
BRELE 30 S BN I D BBEZ T,

(4) A PEFREDR 2T, SAMBBAICLERBIZERESh T 572D,
MEHf DR A FREOWIMT X 5 RIGEEKII/N&E < BHMRA FRGERRKIIFEED
EZERT, F i HIMRED BBy b S A E LD BOSERE /N &  THte,

(5) EADICHEME LIS BB BEFEC LY, PLORGERELNEEE LTI

L THnEZ L, WEHMREKTHLI-DBELOPTBHERBEIRE NI EEICXY,
PLEEOHABHOELINNE L, HAFEHREO O ORIEHERAIE & A ELERN,



5.2 BRIEICAED L
(1) BRUEEE
(5T A CRRIERHIERICBITS 1 B4 ) OB 16MVd/t THY, 151
2 )V THI 180 H EOFEHRZAT o T A DT, EAABEE L@ T 3, 000Mid/t TH D,
FA 7 NERBIZBT 2REESH OB (B 28 ¥4 7 ) #F 5.1 IT7T,

(2) EAH D PBEREZEL

BB D "BIRELMERS. 2 1TRT, IRiFA) 1, E&EPIFe A LS ORiEES:
BlEBWTEY , BBEO LD ORRRISERR, BP0 "BREEOCTRECHH L TV,
BRBEIZ > TREIRISEIXRD T 50T, TG L TEATO "BEEREL THE,
BEAT "BBRENSFE IR o CRBRREERT 5, Lk, Bk "B
EERER < TR 5 Z L3, EEiE - R REHEE IRTH L TEETHS, $9
YA I N~F 1 A I NMIBTHEKP "BREOCTHRBERR 5.3 IRT, 2F0L%
B COEMNRT "BEEDOTARERX0.2ppn T, ZHIERHEHICLTKH 1 @RKIicHE
595D,

5.3 HHEFOFEE
VEIT Av) O HTFRHEINE, PP ETFREZHEIE LERICVEREREFE 2D L 2 b,
EFHALRERHL, BRFPRAERB LUCHERZEEIE S, PHICIIESFR 16 &
B, Bl 4 @A TR 2R (LPM : Local Power Monitor) #EL TW5, Ot
FHRHUGSORED 2D, EHAYBh F o] 88 47 B H38 (PCM : Power Calibration
Monitor) THHETF A FHEIL TV 5, '

(1) PHEFHEHRIZEE Dk
FHRORMETFROFHFET 3 X10%~10"v(n/cn’ sec) & FEFIZE W0, MEHEZ 3
DG, ENENERSHBHEBEZA—A—F v FEH TN,
- EE AR HEEE (SUM) : 10°~10%v
+ B2 5 FRRHISER (PUD : 10°~1.5X 10y
- B AR 4B (LPM, RPM, TPM, RSM, PCM) : 10'%~2. 4X10"nv



(2)% ¥
QO HE B % E (SUM : Start Up Monitor)
108~10%v OFEEH CHETREER L . REML LIRS & RS 1ML, TH
KELT] BLO TRFFERI T L] 2RIEEED,
@M A L7 R EEE (PUM : Power Up Monitor)
105~1.5X10"%v OFEATPEFREZER L, REELL LA D & THEESS I HRE
k), THEAKF T BEC TRFFEAZ T4 ZFHIESED,
@ Ak % E (LPM : Local Power Monitor)
10%~2. 4 X 10" nv OFEFE CHEA S, RMEOZERT 5,
@I S HZEE (RPM : Region Power Monitor)
LPM A& AT & L 1/4 FOLTOER L TEOEROEREFRE UTETRT 5,
©2 AR HIERE (TPM : Total Power Monitor)
RPM A2 FLEFTEY L, BEFFHALE LTRREND,
©HEHET [$15 LR H2EE (RSM : Rod Stop Monitor)
AR AR FEEMNEHIET 272D LPM ORXE L TPM 2 LB L, BEFEAT
HBZEEERT D, TOREELXBEL BT HEES kiElE] 2R8EF345,
(D AR IE A 3R (PCM : Power Calibration Monitor)
LPM iZFANEER CH L), TOLEEIHE LY, 20O LPY ORBREREEIT) bO
M PCM TH D, (FBNEMRIHEEE, FIERE : 3X10%~2X10"wv)

IHNEORBPRO S, EFEPEFREZBHT SO S0M, PIM, LPM, PCM @ 4 5T
&Y. RPM, TPM, RSM i3 LPM 2T HEECTH D,

PCM CHIE L7z 15T A1 ORERY A 7 L ORE R ORE Ol m b F R om %
5.4 \RY, ABRICEWT, 9/ — FETHEFRGMPEATHNEOE, 20O
WECBPBERPERBE SN TNDEDTHD, B 14 A 7 NVEEDF A T BIFLICEIT S
TR OMTRE L, PHTRRAETL 0THY RN TFRTE TN,
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[T A) T, BEEREAKRD YBCBRT 52 L0k . BIEERG ETE 2
ELTWS, $9 U1 7 VEHICEN T, (FLFREI b 5 Ml fEr EAho "B CE
L CHEESRIR EME A R 228, BBy KEEME, SrRGEMMES IR
CHBTE TS, MBI HEEAE 23%0 5 T8%E T8 & i\ B OSBRSS
SRS EEATAENE 0. 469% Ak/k T Y . —F, ARHFIENL 0. 475% Ak/k T, ARHTEEIT 1. 3% Th
ot MOFA 7 ZDNTH, 10%SLHTIETE TV 5,

5.5 A FREICONT
(1) RA FRAE

RA FRISERX, BAMPORA FREICK > TEABIC L 5P F O34 & M
DEVBEVBTNHIERNTHD,
—RICIBEB I,
OFHETRINEIE (R A FBREAD EWEADRL 2Y, EORIGERA)
QHPETFREDR (FA PP 22 ERERDLHRLEY, AORRERAN)
DPERBHY . ThoDHROBIE UTHEA FRIGEDBRE 5,
BARFEOX I, BHMBEER 2 FRLBAIBOOFEIKE VD, A K28
W25 EWERDRLIRD, PREFZIAXF—DRAALT PR L, BUORI A
DFH L LEHIC, PUOKBREAEL SO TAORIEERAL RS,

(2) ATRDFA FERE R
ATRODE ) REAERIFTR, EAERERIC L TARM OBk & Bk OEAN
FRIAMESNTED . EREADFNTORRSEN Ehn, ERED, @OF bR
PWINEV, X oT, BEMORA FEEKIC L 3 RSEDLIINE  BEFOEE 25,

BV I =T ADER
TN =T AR T AT KA TRAPEFER CORNBEEIAZ VWO T, PV b=
UREBDOERT T oRRE L D REHCPETFERNT S Z IR, FLEETELD
£, TOZIETEKZEDZBIREEINSS RS, ZOZ Lk, BAICX 3 PHETHRIN
PIRINEL LB LEFBRT S,



LidoT, BAKPDORA FAEIN LA, Zhil Xo THEFORINASEAL T 57
B, TRbLEQRKGENRASNSEBEL. 7V =0 AREOFH/NENT LTk
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4) U7 REEDHR
U CRMENRAT D LR~ s n RINBTEES RE <20, BT oL<
BEREHEIZPIN S D DT, KA FOEBUZ K DEKOENBRLBBD D, THITHET
LTV =T ADMREFRTH Y, BARTORA FRBM LR, ZHI2E-T
T DRI T HREN, BRMEOEVEMNINWI EILRDd, VT iRk
EREMT 5 & RA FRGERARICRD,

(5) BlEHEDOEA R
HEHBEHATS Z LT k> THFRETFROABES, PLISORETORISKE
%25, FlERNLPETFORMIRES 2D LT, BKPTRIRENLSHEDHHE
RN T B LA D, RA FAEMLUAERE, ERhic Lo THEFORIRAED
HEEINELREOT, HEEOHRAICK Y KA FERIXAMIBITT 5.
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7033

18085
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155623
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11304
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6. 7N b= AR X OIEFEICONT
6.1 #f 22

IS AL KERSILOMOXBEBESHEO TV M =0 Ad, BRET A 7 L EARHE
RIS W CRAUE O B E R 2 B0 LTRSS h b 2, B S - ke
OFEEE, RIEE. OB, By F 0B Ly, 7 =k, 5
AR, MAMBER EBRRoT B, IS A) OMO XIREHES i, BSH S <
BOREIV =T LEPUDEHB—EL D LHICBEINTVEN, L =2 b
FEHLEFIRA RLOBFEL TV,

—F. [BFA] OFLEERLORERO DI, SR ELERFOMRR T — 7 %5
HETHY ., FHIPLHFERO LY ERATRHOZDIZIE, P ud p A CERE14. 445)
EB7 4 v A NVEOHED L PHETRINGE ThH M AmERO T EN R TMHSHE
KRB,

ZDizd, MO XBREIOBRBMRT — ¥ BT 57w 75 AT AT 5 (MOFPS : Mixed
Oxide Fuel Data Bank Processing System) #BiF LEA L T3, Fiz, MOFPSTHE &
NWBERO TN b =T AR & IFEHROZICE-S& LT = — 1 (POLESTAR) D E:
ATA T 7Y BTFER ZWIE L, ARBRIER DR DER £ TORMIC X W BT EHD
WMEZRIT> T3, EFRESICR VT ARTFELEE LB b REOESRNRET S
DT, TOHBICL VB FEEEZHELTWVD,

6.2 MO XERB DI HER RL
[(SfA) TERENIMOXBREPOYF o BLOT N b= AOEIEHRR A #6. 1
ORI, THIIEEEENORDONE LD T, ¥4 T BEREE I THER L84
A I NDHEISFA I LE COMOXBREOESETH B,

6.3 MOF P SIicRiTAMHIEHE
(1) F—& R DIERE
by FEAOBEHERT —Z (XL y b, B BEF, BREART — 7 %) bR
DT —FN—R%, BEESEOFR—ErNOER Ly MEEZER L LTESLL,
EV%&@MOX%ﬂﬁ&?—Fﬁyﬁ%WﬁTéﬁ%%ﬁﬁLTwéo



OB A—ErYATRUry DY T SN ARSLESBER B E AR BEAT,
FOPTROEEDRMESHEE 2 Y FEHEE LTHY., SBER OZETHP u il -
MAMAREBRTDZ LK VB ERICEBRESE -5, SHE 70—+ R
6. Lo,

(2)F— & Ry DRk
TN OIRERREL 1L, MOXBBHERT —# N7 2FIA LT, BTFER
ART =5, FLERAT —F B I OBREAR—E2iFE - ERTHHETHD, F—
B Ry ORI, SRBRTFERE, POITATRER L D IKANFIHET —& ofse T
BN TE D, T—F 107 OREROEKZ X6, 212577,

3) v T ADOFHERE
DLy MERDHBRENE L EE R O H
MOFPSDF'— & R— R 321w FEAT OB, S TETWE D, ZOMRT
—F 2R L TREY Y 1 AOEHMREREH LT —4 N7 icEEAT, ZOE,
PRBHE L ORWIIESEER & LT, A—88 e v B 3 e o BIAE sy iE B
DHT, EEOFMIESEER 2HRA$5, 2L T, BT ORMESRER & ThE
NP u s, "AmAREZENLEEST S,

DR BT R O A A
T=FRN PO BB T HRERZREN L RICEE LFIROBE b U< idE
BHEZORERED » ZiCh BB E T T OLREHARE BT 5,

O FEH (WIMS-ATR) B X ORI A AT — % ORI (F—F v 7 RE)
4R DA (POLESTAR) D7 — & & i3, BBIE R HOREN LR TOSB (T
b= LBERLIASBE R A B ERBHEN £ COHM) TOMP u B, PAmAERICEB
BFHEEECEZENT O DIRNBRT—F Th 5,

OB — R ORE M
—RERORH & & BIRERENEH 179,



QR LESFEHOTIN P =T A, UF VHROZOER (F—¥ 30 7 iRE)
SRRt = — F(POLESTAR) DANT—F & L THEREBEE SV h=v A, U T U
ML BEEEREHOT N b= A, UT L HREOEERD, BEY V5 (HE -
THE - AE) BOBSRWEREREIET 5,

6.4 LR = — FTOMIE
(1) v b = ARNLIEFARL

BEE T (ST A ICERESNAEMOXBEO 7V =0 LABNEHERER 6.3 (2
TR, TN =0 AR L ERERBORBEENBVEEENEMET L R =T A
DEIE, PPuBla L bt T 5, £, BAEE TILAHERICEZ - T P ubih
BL, R8T =0 2RISR T 585, MBI 2P wid#End 3,

(S A BEBLERSE L ZHOPLTER LT YA TA-—MOXBEO T A
P =T LT, BARESN P U AREOLBRIE WA b= U A ThHo o, BEME
RALTWEFA7B—MOXBEOTN =T L3, BHRETL F=0LBER 70
F%DTINF=ULTHD, [T OBERABEMOXBREZBLE L TRONET LN
=T AERWEMOXBRE OB SRET L P =0 ABI8IX, W64% Thotz,
TDXDI TN b=y AENFEROEB 2 I X—TED L 912, [ 6.3 ILTRTHR
THAEREEIZOWT, 7V =0 ARMFERORFERICS 2 2HB2FML, &
BN =0 AR OO TFEREZHEL TWD, [HITA] BIMOXREOR
HELTREBRIZAETTR, BRI HERLTNEDT, IS T H FER
OFMEERMBL TWD, BEMICEERRUIRT LI, EEOI NV F =0 AR
DRFEHE . BTN =0 ARLEHERR OB FERDLLTERSNL IV =Y
LA EREEZEALZR LTS, BHY 7 VBHECOWTH, £EOV TR
MEORTERLERY T VBREE, +hbb, KRRV T UBROBTEEDLTERE SN
BHUTBMEMEREIEALERLTWS,

T, ThBMEREIL, 7V =T MAROEHERR L 0%, BREEZEOEKTE
WLTWA,



7k =0 AEERA TEAREL
npPu, E}Y=Z(Pu, E)/Z (FE¥Pu, E)

% (Pu, E) EEOTL F= T M. BEEE OBRFERK
T (E¥Pu, E):EEINF=v AR, REEEORTER
E : BRBERE (GWd/t) '

7 T IR R fR

Hy(U, Pu, E)=2(U, Pu, E) /3 (E¥U, Pu, E)
Z (U, Pu, E) EROU T CRBHEROCT NV b =g AHERR,

PABEEE E DR T3k
Z(FE¥EU, Pu, E) : BEY T /BHRE, £EO7 NV b= o AL
PREERE E DR FEE
E : BRBERE (GWd/t)

)P uDBEL MAmOERE

BB ORIED D IR E TOHRIC L 2BBRGEDETEE 6.4 (T d, BOET
BIZBW TNV =0 AR SRBELE, PLORERENSETIC ¥ PudiEd, MAm
DEBCL Y, BERCEIMET§ 2, —RiC, EREREPDERENAZT V=Y
ABHEEINT Sh, POCERENDET2~3ERRBETIOT, TOXREZIIN2%
BETHD,

$7o, EHREZEOLORTFLRYIMELTS &, FIRC M AmOERIC L v #RE
FISEIMET 5, MOXBERISESREMEIZLEDS PP udBlgd k& i,
EIRERIC X DB RIGEDIRT & 7 7 RN LRI 258 L TR E W,

IHhoDHBELERT S0, BENLERE TOET, FELHB T ORES
H OB OB T ER L BEAMEHOL TERESNS P u i - Y AnEHORERT
B EEBALEZEELTWS, FIZ, =0 { BRRICTFT L 5 IR EORE) b IR $
TOHIMIC & 2EEMERE | FIEEERIC X 5 B8 ITRE 1, BEE%OBEEC
L OHERERE [, 288 LDLRoTHE,



WP u A - M AmBROBERERE
f(T. Te, E)=3,(T, Te, E)/Z(E)
Zw: Ty Te DERE. BEEEORTER
T REEEOERRTFER
E : $REEEE (GWd/1)

f={1+£,(N} {1+ f(Es. Tec) +f4(Es, AE, Tc)}
Ty BBt ORLED LIRS TOHM (T) 1o & 2 BEMERK
fo: PRIEHAR(Te) Io & D BHERK
4 FREBEOREC L ZHE/HEREK
Es : JFfE 1L ORREERE (GWd/t)
AE : BEBROREEE (GWd/t) (=E—Es)

6.6 EFA I/ NCBTRVIFIBLUT N b=y AEROE{L
BLIAINDLE 29 VA 7 VETICERESNEMOXRBOMRE L LD bDE
# 6.2 IR, 813 VAT, [SITA) TRE Uk 34 (5% RIFRAE TS CHEAL
BL, #oN7V =0 AZAWTHBUEHMOXRE 4 FE2EE L, T5F AL I8

LT3, ZD4EOTA =0 AMBREER 6.3 IR,

(4 (EDHE L% S : PPFPTF, PPFPTG, PPFPTH, PPFPTJ])

(1) *UglsE
FIA & NVEREICBET AMO XBREH O BUBRES OHBE R 6.5 1ICRT 75, ¥
RKABVT A ZFERLTWES, BOVA VIV ELABEL TRV LARERY 5 %21#
ALTWS, £, 8 21~26 A 7 T T BUSIESELTHE0R, THB A
FBREBBHOMOXEWKEZER LTS THD,

QEHBHET NV F =T 2514
BV A I NCRT DEREET N =T AREOWBER 6.6 IIRTH, FA 74D
EATIC L VEGEET L = U ARG BEL LTWD, Zhid, T HOE S %
KIFOBBEEEOBEER LR L TWAS 2 &tk 5,



G MAMBE
YA I NNTEBITE MAmBIEOHEBER 6. T RN, BEHEMEIV 2o LEE
OFATEY PAMBIBEIHA TS,
7B, (ST OMOXBBHETIE, 77 BB L MOXRBIOBSEME (P u
TUEEE—BITHILELTED, PV b=V 20EBRBHEERL) L, *Am
FERHEAEETH, CORBEREBEOLDITELREHEORBEZ &L D Z L
ToTWwiaw,



#6.1 MO XBREIOEHEMRR (¥ 1 7B)

Nig - T Rie N=
AR LR AR 47R+87 167
Pu-fE{LE (wt%) 1. 57548 1. 14121
PuESLEE (wt%) 2. 17977 1. 57893
R E & (wth) 2. 27 1.84
234U (wt%) 0. 00
235U (wt%) 0.71
U R4
236U (wt%) 0. 00
238U (wt%) 99. 29
238Pu (wt%) 1. 00
239Pu (wt%) 67.00
PulEIfirf& | 240Pu(wt%) 23. 00
241Pu(wt%) 6. 00
242Pu (wt%) 3.00
241 Am#BEE (g/cn’) 0. 01901 0. 01377
O/ Mlk 2.0
AHHF e (ppm) 750

(F A 7BMOXBEZWDTHEE LLELTA I APEEL 5T A
I NVETOREFEREEBEER E LT 2, )
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#6.2 FYA 7 NEOMOXEROMA REHEF)

(1,/4) (wt%)
BIYV A7V BoYHAL I N|EBEIFL 7L Fa4YA I BESYAINNBOYA TN ETHAINV]|ESY AL 7L

ZATA HATA HATA HATA 2478 H2A47B XA 7B ¥A 7B 24 7B
U-232 0. 000 0. 000 0. 060 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
U-233 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
U-234 0. 005 0. 005 0. 005 0. 005 0. 005 0. 005 0. 005 0. 005 0. 005
U-235 0.715 0. 715 0.715 0.715 0.715 0.715 0.715 0. 715 0. 715
U-236 0. 001 0. 001 0. 001 0. 001 0. 001 0. 001 0. 001 0. 001 0. 001
U-238 99. 279 99. 279 99. 279 99, 279 99. 279 99, 279 99. 279 99. 279 99. 279
Pu-238 0.119 0.120 0. 181 0.436 0. 759 0. 628 0. 588 0. 634 0. 691
Pu-239 76. 019 76. 124 75. 509 73.637 67. 460 69. 475 70. 367 70. 038 68. 610
Pu-240 20, 204 20. 307 20, 450 18, 655 21. 345 20,714 20, 422 20. 599 21. 300
Pu—241 3,022 2,813 3. 006 5.578 7.518 "~ 6.845 6. 495 6. 454 6. 890
Pu-—242 0. 636 0. 636 0. 854 1. 693 2.917 2. 338 2.129 2. 275 2. 509
Pu-f 0. 648 0. 643 0. 647 0. 652 1. 305 1. 307 1,304 1. 302 1.292
Pu--U 88. 076 88. 107 88. 117 88. 100 88. 121 88. 132 88. 138 88. 145 88. 130
0-16 11. 895 11. 887 11. 881 11, 885 11, 871 11, 860 11. 852 11.843 11. 843
Am-241 0. 004 0. 006 0. 008 0. 006 0.012 0.013 0.013 0.015 0.017
96 16 12 24 20 12 24 24 56

friEik

Pu-f : (Pu-239+Pu-241) <+ (Pe+U) X 100. 0
Pu+U : (Pu+U) <+ (Pu02+U02) X 100. 0

0-16 : (0-16) + (Pu02+U02) X 100.0

Am—-241 : (Am-241) -+ (Pu02+102) X 100. 0




326.2 KV A ZNAEOMO XREOMEE (EEEEY)

(2./4) (wt%)
B ATV EI0YA TV | BIYA 7| F12Y A [ FI3Y A 2| F14d A Z | EISHA IV [ Biev A I BITY AL 7L

21 7B ¥4 7B %4 7B A 7B #A{7B #47B %4 7B %4 7B 24 7B
U-232 0. 000 0. 000 0.000 | 0.000 0. 000 0. 000 0. 000 0. 000 0. 000
U-233 0, 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
U-234 0. 006 0. 006 0, 006 0. 007 0. 009 0.010 0. 010 0. 010 0,010
U-235 0. 715 0.716 0.730 0. 756 0. 755 0, 760 0. 760 0. 751 0. 739
U-236 0. 002 0. 006 0.014 0. 030 0. 021 0,038 0. 036 0. 030 0.014
U-238 99. 277 99. 272 99. 250 99. 206 99. 215 99. 192 99. 194 99. 208 99, 237
Pu-238 0. 771 1,018 0,970 0, 848 0, 904 1.114 1. 160 1. 124 1. 001
Pu—239 68. 173 65. 890 66. 461 67. 678 64, 822 65. 145 64, 337 64. 729 65. 668
Pu-240 21, 418 22. 042 22. 034 21. 840 24. 044 23. 154 23. 724 23. 418 23.313
Pu~241 6. 926 7.711 7.299 6. 702 7.045 7.092 7.025 7.045 6. 547
Pu-242 2.713 3. 340 3.236 2.933 3.185 3. 495 3. 754 3. 684 3. 471
Pu-f 1. 290 1. 294 1.281 1. 251 1. 250 1. 243 1, 242 1. 239 1.278
Pu+U 88. 130 88. 121 88. 128 88. 135 88. 113 88. 125 88. 108 88. 114 88. 162
0-16 11. 855 11. 863 11. 855 11. 848 11. 874 11. 858 11,871 11. 876 11. 829
An-241 0,023 0. 025 0. 027 0. 027 0.019 0,023 0. 029 0.032 0,031
| TR 21 8 16 29 22 31 44 3 10

Pu-f : (Pu-239+Pu-241) + (Pu+U) X100. 0
Pu+U : (Pu+U) = (Pud2+4U02) X100.0

0-16 : (0-16) + (Pu02+U02) X 100. 0

Am—241 : (Am-241) + (Pu02+002) X100. 0




%6.2 BV A2 ALEOMOXBEIOMERR (EA4EEY)

(3,/4) (wt%)
BIBY A TN EI10Y A TN E200 A TN E221 A TV | F22Y A TN F23% A | T4V A I | 25 A 7 v | E26A 71
ZA 7B %A 7B %A 7B {4 7B %1 7B & A 7B & A 7B %1 7B 2478

—232 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
U-233 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
1-234 0. 010 0. 007 0. 010 0. 010 0.010 0. 010 0. 010 0.010 0.010
U-235 0.735 0. 737 0. 767 0. 999 1. 034 0. 968 0.777 0.713 1. 048
U-236 0. 021 0. 018 0. 018 0. 010 0. 002 0. 004 0. 000 0. 001 0. 002
U-238 99. 235 99, 237 99, 205 98, 982 98. 954 99. 018 99, 213 99, 276 98. 940
Pu-238 1. 037 0. 954 1. 067 0. 857 0. 746 0. 900 0. 990 1. 095 1. 075
Py—-239 65, 403 67. 012 66. 969 68. 388 69, 315 67. 139 65. 302 64. 447 64. 994
Pu~240 23. 695 22. 985 22. 860 22.514 22. 406 23. 486 24, 425 24, 255 24, 090
Pu-241 6. 349 5. 857 5,816 5. 225 4,712 5. 267 5. 677 6. 366 6. 078
Py-242 3.516 3. 192 3. 288 3.016 2. 820 3. 208 3. 606 3. 837 3. 764
Pu—f 1.278 1.298 1. 256 1. 028 0. 996 1. 088 1. 258 1.314 0.993
Pu+1 88. 155 88. 131 88. 139 88. 116 88. 122 88. 140 88. 179 88. 131 88. 105
0-16 11, 835 11. 860 11. 852 11. 875 11. 871 11. 853 11.812 11. 859 11. 882
Am—241 0. 037 0. 043 0. 041 0. 039 0. 040 0. 042 0. 054 0. 045 0. 036
FETr {5 10 18 22 28 22 23 18 18 20

Pu-f : (Pu-239+4+Pu-241) + (Pu+U) X100.0
Pu+U : (Pu+U) <+ (Pu02+4U02) X 100.0

0-16 : (0-16) = (Pu02--U002) X 100.0

Am-241 : (Am-241) < (Pu02+U02) X 100. 0




#6.2 BV A 7 LEBOMOXBREOMER (B4 HNH)

(4,/4) (wt%)

F2THA 7 /| E28Y A 7| B A 7
ZA 7B 24 7B #A 7B

J-232 0. 000 0. 000 0. 000
-233 0. 000 0. 000 0. 000
J-234 0. 010 0. 007 0. 007
U-235 0.817 0. 753 0. 755
J-236 0. 000 0. 001 0. 001
J-238 89, 173 99. 239 99, 238
Pu-238 1. 196 1, 209 1.179
Pu-239 62.431 62. 309 62. 739
Pu-240 25. 378 25. bb8 25. 557
Pu-241 6. 638 6. 477 6. 146
Pu-242 4. 358 4. 447 4. 379
Pu-{ 1.225 1. 276 1.273
Pu-+1U 38.120 88. 022 87. 950
0-16 11, 870 11. 970 12. 039
Am-241 0. 045 0. 050 0. 053
T EEL 18 6 22

Pu-f : (Pu-239+Pu-241) + (Pu+U) X100.0
Pu+U : (Pu+U) - (Pu024-102) X100.0

0-16 : (0-18) <+ (Pu02+U02) X100. 0

Am-241 : (Am-241) -+ (Pu02+U02) X100. 0




$£6.3 BBV F= A2 LD EESNEMO XBREFDOMR (BAHTH)

(wt%)
A = PPFPTF PPFPTG PPFPTH PPEPT]
wRapEs ¥4 7B 7178 178 Py gt %
7-232 0,000 3,000 0,000 0000
=233 0000 0.000 0,000 0. 000
=234 0,010 0.010 0,010 0010
=235 0724 0 724 0 724 0. 724
=236 0010 0.010 0.010 0010
=238 99, 256 99. 256 99. 256 39, 256
Pu738 0.763 0,763 0763 0.763
Pu_039 56208 E6. 205 E6 506 56,206
Pu=240 31. 995 31 994 31293 31. 294
Pu_odl 7.765 7765 7768 7.765
Py 3973 3973 3973 3973
ot 7599 1757 297 1298
Putl 88, 110 35,109 38, 094 88, 094
0-16 11, 884 11 885 11900 11,900
=241 0,012 0,012 0,012 0,012

Pu-f : (Pu-239+Pu-241) + (Pu+U) X 100. 0
Pu+U: (Pu+U) <+ (Pu02-+002) X100. 0
0-16 : (0-16) + (Pu02+102) X 100. 0
An—-241 : (Am-241) < (Pu02+U02) X 100. 0
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Pu-fissile/Pu (wt%)

85

80

75

70

65

GTIE |

©ZA 7B

©

1

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

B+ A4 7 I
X6.6 KHA ZAEBOPu-TissileBE (FEAEKTEL)




An-241/Pu0,U0, (wt%)
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7. MO X #BEAFORE, &, BE
7.1 BREELE
(1) #haket e
© FRAZAFEIR(CHF : Critical heat flux) OB L TiE, BERCBWTHEEER S CHF
DLk CHFR) BF LD WS RTH 1.5 L ETHBZ &,
(GEEHBEMIT 1L 9L : BEE)
@ BEEENRUREREBIZBO TS, B~V y MEEEREIRARKCTOHL Z L,

(2) B R BT L 1
O BEOFGHMFITh > T, WEETOMBFATEHIBUEENR 1 %UT THD I &,
@ HEEIX, <Ly MLEAEBERVCAEZEEL Th, 8% 0BRERER CBERE
WBWCHARRmA, BEEZEZSBVWIE, £, AEFEBR L CHEETILRED
HEESREER NEEREBCBWCF PV AL I AR I VBB LN &,
®@ BEOEEREBERUEERKCENT, BADR, BE, RHHEFORHOEGH
BHRIChE2REE2EELCH, BFEEOFLVERE. BED T Ly T4 v THAESER

ELRNZ &,
@ BBEEOBAITHOWTIL, ASME. Sec. I LTS AIOREEITV., TORBRENE
EEWZLTNWDZ L,
® BEOERRKEEVBERBIZBNTTFEREENRIBATEHO S & C, HEEIIERI
LOMHEFR I RN L,
7.2 WEHS&MH

(1) 7Z v MAlGAF
OREHEREE : 3. O3MW
@mE i E . : 8. 6kg/sec
@@ HIB A DIRE 1 279°C
@AM H QR : 286°C
OmHM HNEKEER : 26wth
OWmAESD : 72. Okg/car’+ g



OmAHARE

- pH  :5.5~8.5(25C) - BFEER : 0. 4ppm LA F
CEWE :1.0puS/en Bl T -BO, " : 2. Oppm LA (B B#)
*SiO,:2ppmELTF < REMEARHY : 1. Oppm BUTF
« C1™ : 0. 2ppm AT |
Q)RR

OBRIFISE 0.16Ak/k LT
OFELERE  0.02Ak/k BL L (SRS AR
@B AR NEE

- BOC( 0~ 5 GFd/t) : 57.4 kW/m

« MOC ( 5~13 G¥d/t) : 49.2 kW/m

+ EOC (13~20 GWd/t) : 42.7 kW/m
@RABEE

« JRBMEEE @ 20, 000MWd/t

- RBIESR R : 23, 000MWd/t

- XLy MEE : 29, 000MWd/t
OFNEERS 1,500 B (2L, REEEHTEER)

(3) & D DR
O ERET : WMEAZ T X
OB ERTE - BEHEORE TERT 2 EFREUTRERL, 77 MIOEENLSERD
EBYLLTWVS,

&4 ;A FHREH - =
N (%) (kg/cn?g) i
BEIRE 100 72.0 ERREE
F—E r)wr
W EERTR 103 8 0 (A RRBFENE)
(EHE) ' AL Sl
(A NRAHRTEME) *1
B PEIRHE 114 73.9 H BT S X k&
(&) : *2




#¥1: F—Er M 7 REBARLSENIC LV EFFIIAZ 573508, ZITRERFZF 2AEASI
EBRI T AL LT,

*2 1 R HONEERP ISR S 2 B, BUMEIC LV IS LR LB, tis
&Y 14%bl Eoliho ER BB Eh S,

7.3 MOXBEIOERE
(HEEHE

ST AOBBESEIL. MOXBERUY Z 88 L bR—EETH D, BREIEERE 28
K, AR—HZAry F4R, 2% 12{F, EBRUETHIA - & 1BL0HE
BEi, BREER28A% IBY FAXRICER, ROABALCHRE 4R, BEE 8 A,
S8 16 RAEFI SN AFEROBENTH D, BRESEEIFY A 71— bRUTAN—P
Ko THRFFSN, PRBOSEFEFZ M uy FELTEHEEL., o 20 &Kz oA iFhic &
DTFHIZMZ B, ETFHEBERELTRBY, SRHEREHOBEESIC X 2B
DEZRNTEHHEL > TVD, BERBESKOBELZR 7. 1ITRT,

(2) PRI E SR

EMBERE, T4 v V2 RUF Y77 2B LT - T b=y AREER LY
Nlby hDRAE 7%, BHEBEICA~Y VAFAKTHALELOTHD, BEAHF
v 7 FHRCTHIZE, BRIV I - P b= v ARGEESN L » b B
SNABSBAERA A LY . RPEROEA LERBRICR BV E 57 LI AR
BT THB,

LRIV AT, BBV OBV y NETAI TSR Ly hEA LTS
LFARAFY TRRITON, by "2 THEHLMTAZ LiTL D, BRBdReEe
BIRARFLEDAY v 7 OBEBEREIET 3,

T VT AR, TAITERS Ly bR LTI VTARTY VI BRT B,
BB AF v 7 BRI TW3B,

(3) Bkt
BEHEIZ RS, MAREBSLIUER T Il Y REShZARROY 5

¥ TN b=y AREBRIES VY P EERT D,



VIV e A= ARABEH SV y NI, TOESRYERED 1 84wtk L
22TmSRETH Y, BNy 7 XLy REBER—LHRL I B,

UGy TRy ARGV y PO Ly MERIZOWTIL, TREICT 4
waBIOFY 7 7RID, T4 vk, by FNROBRFRIRESMICESS
G REEREE RN T 2720, BEFEHICRERICRT T, FTYr77 il F
NEATCHEEREEYRIETAVy ba—FT—HMORITORBEEMZLHZ L E2ERA
& LTS, o, Ny FORS LABOIITBRHEEDR B S 2 L ZE LTI
1.3 & L7,

vZ v e b=y AREEBRIHN VY NOBEMY T T b= AEE(OM B
i, BEOLEHZEEOBRND, TR E LT 2. 0088 IED D, & RMmETL, #
TR ER IS 5 REMRE T 4ppn YL TICHZ DD, TR S B, BT
UNhuA HBEORSECHEERRERRTTLTFREND T vy BB LUHERICOW
TiL, THEh 26ppm LT &1 5,

nB, BRBERR Y IV EFERALCY IV - T = AREEH Ly N ERE
FHEEGITBNTL, AFICEETETH D,

(4) A~—F
A=, 2 FROBERE L | FRORIThRZSERI X ) REEELXHL TS,
TR EY, BEEFREOMBAREL, +ORAHKRKEEELREEL TS,
FIOABER TR AR — T, FRERSCRT 2 BB EROBEE,
BRI X SMFRH R OAN—YZ 4 0y K RBEROBIZRERINTX 51
EERoTHS,

7.4 MO X OEE
(1) FEEREL
OLEIN =
PIEETTREER L CERERE (F 1 VA 7 A~FEA P A I N) & UCER LR, BET
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