PNC-TN9410 86-148

Wb MK-TFDEARH A4 (PPID25) DHEAT Sl

— OB B3R DB —

1986F11H

a‘iﬁﬁﬁﬂﬂ-— F |
L 7 — b No.

PNC TN9410 86-148

lOEAE HEERFERTT
HECOCHRTERAMEEFLETYT

B #%ﬁﬁ%@%ﬂk%l#txﬁ—ﬁﬁ“ﬂi

[ T
X% I %k v B -



BRUIZOREDAFIZOWTEL, FTRIZBEAWADELIEEN,
T311-13  FRRFRBER A YEET X FH ET4002
B 147 - AR BR R ¥
KT #— VAT ABRMEED - BT EEE

Enquires about copyright and reproduction should be addressed to: Technology
Management Section O-arai Engineering Center, Power Reactor and Nuclear Fuel
Development Corporation 4002 Narita—cho, O-arai-machi, Higashi-Ibaraki,

Ibaraki—-ken, 311-13, Japan

B 1P BRI B B 3 (Power Reactor and Nuclear Fuel Development

Corporation)




PNC-TN9410 86-148
1 9 861 1A

Mk | MK-TFOBEHE A (PPJID25) D AT 1Rk BR
— IR E R DI

AR —

EMEEE L B

WwE E BINEX M8 B RBEEX
SREER BE— F B
AR A I

= =]

[Em) MK — [ FLOMER OF4H A2 HEEd 272, PP JD 2 sFLBEEEHE (REK
SPEYSMAKERE 2 4,7 0 0 MWD /MTM ) ORSERR2EM Ui, RBHR EV IR, REFOFLT
AFl D& A2 —F— Y, BB YRCEHRAa—+-EY0 3R THY, BHERERE LTEME
HER - AMRRAIESER L HEE Ui, RBRORBR, UToT LE2mHE L/,

(1) EEgE b, EHA3—F - ¥ (BRBHN141W, m ) TRESKEMERES
LTW A8, B ey (163Wen), BHAT—F—EVY(185W ) TRV v M
R A 2N T VRS S W TE D, HAORKICHHIL THEZEREPEARECE-T
Wiz, ULZEFLIR B E i o T,

@ 7757 e— )Y rEBESNEPT.,

B) BEE+v 7 THER BATHRERODSI 6 BIFALTV .

(4) FCCIREEBEENIE,-Tn,

5 PEEREERL, BHAT —F — € Y ORMAEhSRD R ERNT, T TR TH
JYHI ST2— FEEEC B~ TEREDH K 4% K& O (FDAIE & v 3R RIS ) 2%,
75 vy RECR NI ERMEO HHVNE W,

(6) MR YHEIERAFDOT 07 4 — ik, 3 TIRE LR T SERAE QKPR &V,
Ty NRESHTEV—BAETR Lice Sy R+ v =V FERIE, 3 THREEN TR
RN E X —FT B

(1) LAEERAFANECOV TR, BHAT—F Y OEREN JYHIST 2 - FRU r 2
Fpo VIERS OTFEENSBELD DS T

* KEET2E vy —, BREMRBERE, BMMNRRE

I



PNC-TN9410 86-148

H
9k
e
o
i

= 2 Do
e
il
i
T

...................................................................................

...................................................................................

............................................................................................

...................................................................................

BT SREEEER svcocrssvonsarsns corisaivumnonisn ss snavhe sas s sssoa ORI AR RSB R SR T RS

4.1.1 ks
4.1.2 FEBRER

E[E ..........................................................................

.................................................................................

4.2 JREEHEHIGESRER o cecreeensrentne cranireaa sty et aerats sasnn e b e pae s e saneneaes be e
4.2.1 ERRMEBUITEE  ccrvevorermeeremmin et e ke st e et

4.2.2 PIEHEHR
5. B B ceeeenn

................................................................................

...................................................................................

—

[ T B S - L T = R & = B s



PNC-TN9410 86-148
L& X2 B =&

[HB] MK — TR GEPP JD2 5 i3, FOAEEBELT, FAAME 4D 1 T50MW
HALASAL s0p 57 5 MWES 34 JVETHHSWESGETH D, REEDOTIGMEER
#1247 00 MWD, MTM T 5,

BREAROBME, POERARICHLLO8AF 75 v v M E TRBESEZRN, Pk
FETOEEMARRTHLETH S, :

BEEEERE (AGS ) TORBIHKT LD T, TORELHET 3, AGS TR, #¥Y
v OPEERAER Ui, SREB BB VR, TRDO3IETHS,

1) EAKDLAELY Y (N6 046pin, KHBUEEE)
(2) BHA=—F—v(N6086pin, FEE)
{3) BHA2—+—E Y (N6006pin, SHEMEE)

riEorvicont, BERBRE U Ta)lSERAR (MEHIESERE ) KU (b) MBERRAIE % R
L #za .



PNC-TN9410 86-148
2. BMEEYOHEKE

PP D25 &5k orBHERSRICH NI MEr Y2 Fig. 1itRL, £-F04EE
Table 11izEd, '



PNC-TN9410 86-148

3. B & % &

FRESUROFOERMELFig. 2107 d, ¥ AESEE B THERRAEH L /- RE e v
DEEERNEHMNEZFig. 3ItRt, & 5icESEOREEMEE Ficd,

© BHE (BekEY) 2 4,71 3MWD,/MTM

® BHEvA7 0 5 OMWH A EHH 4 7 v~T EMWE 644 701
® HEEE—-2s Iz YA (E=0.1MeV) 4.0Xx10nvt

@ L (RaeEEs) 138W/ e

® HEHfE 4D1 (Fig. 3 #8HK)

HBCH L BN e v OB S, PHTRERNE, BEABRURHNSHC OV Tk
MEMK — TREHERRE V2 7 2O MR % Fig. 4 ~Fig, 9IFRT,



PNC-TN9410 86-148

4 BugrEBER

4.1 €BEER
4.1.1 HBREAE

SEHABRTELXFig. 10 tnd. 2A8RAROERNE . Table 2ITRT,
4.1.2 HEBER

Photo 1 ~3icNo6 006, No6 046>, No60 86 Kzt 3EA S4h
RBAEORRONE~/oEEAR L, SXFED 754%, 1004%, 400££D as polished

RUetched REEICH 1 SHIRHMER % Photo 4 ~1 1 1T/RY, /- Table 3icEHR
DY & RO RSERE %R S

(1} KRRHHE

No6006 Y (HRAHTL41W om) I3, ERWEERUK S FEBFICIREIE/L
wERDHONT, BEEREBIERICEVRTELTWS, N 6046 ¥ (BAHN1 63

W.en ) &, BBV » FOdulElic H 287 AR OMMlic & BRI 2 L TRAE
Mic EAEAIRERE X115 ( Photo TEHE ),
No.6 086y (FEAHALSSW, /em ) OERHERE, LK 2T NEE, &

BEERE, BRY) VIERT L TRARRICAEER S 4 fRSFEEL TS (Photo
9, 108R).

PlEoiRE Table 3ICRTe FIRB~ L o F ORMEBAERE ( D) LHMAME (D)
LD (D/ D) OFH/IREAFig. 1 1 RUFig. 1 2iART, LBOHMK-1I0

REMEIRAGE TS BPP J X1 3 OEZRPICHEEY 5. BREER, RENDHERIK
& O FFRRELIEINT 2EENA SN B,

2y 77v7 OFRE

No6046EY, No60 86 DBV y PAIRIEBELLKNY 79 7 DFEL K
FBARMYT 7 v IDEEA-TWB, £HEEZ 7 v 70 oARIKHR Y 7 v 753881
WoTWBH, 7797t —1) v 7EdEhohiin,

3 F+v o 7 EOHE
BHRBMEDOF v v 7~k (BEF + » 7OHE ) ORIEEZTable 41IC/RT .
y THERERER LS LTED ZD S BB F v » THAEVDEN0 6 0 8 6 & THEHRE

HAHET2emTHb. THRREBEROF »» 7~FHE(200 gm ) IEL 36 B LT
W3 SORED SN,

4) FCCIODHE

B - SR EOEREMER (FCC1 ) i1, B YiHEInTRETE-» T



PNC-TN9410 86-148

4.2 PMEEERITERER
148 N d £E1EE - L RMEFRMTC LD, SEEDPLAE Y (XN 6046 HZDWD
THBEROBMA A%, $BHa—F— v (C¥N 6086 ) RUEHIN2—+—-E¥ (Y
¥No.6 0 0 6 ) oW THiAMESRALEIC 3 1) ZHBER ORI M &R 0H7,
4.2.1 BRFEEA®K
HHOEMAE 4 Fig. 1 3, $AENANOFERCOFHE Fig. 1 4iTmds
4.2.2 HIFEHR _

Table 5 KRIMAEROFEICMHEA Lic R4 7 iEOBERUE A9 7 LR OELHE
RED F— 5 2 Td o T SAORETHEAEL 14 Nd, 1 4° Nd BT '*° Nd OFH
NN RAEREN (604 6A3FR) KO TDATable 6ICRLT,

Table 7/ 5Table 1 7icl, SEOBREEREES.HE N7~ 5, A5 RAAMHER,
P uiffE, MRS AESECEIRT, SRR L OMREREAEE JYHIST 2 —Fic
E B SR Uk BAE LT Table 1 8iCRd. T B OoNIHRERT— 70 0
B ey (RMIE B ) OBAREIC B 2SR 2, JYHIST 3 - Fic ke FRIEHRER
URHBEEARRBRETER Licr 2+ + VRIEHRLUBEL T, RAETHE/LLGO
AFig. 15 Rd, FrcBekofdm (PLIER] ) i) 5 BSR4 % Fikic bt L
f2bD% Rig. 1 TILRT,

CHDDER, BSROEMINTAS IOV TEREE JYHISTH REALET S &,
6086 YD1 AERNTI TR TREAEOANIYHISTHREELOREY, 2
EA%B~1T%TH Y, FMIE Y OMARBRUBINAB TH S0 — 77 V7 v MEKHED
oW T, JYHIS T EHEOABHICEAELD KEL, TOEINE6 0B bET S
B, it JYHISTEHElE Iy BRAGOUEINTV LD TH D, MERDEIIBRIET—
BT, EboOBE MO MFE] MK— TEMARESETOREZEREFALTS %0

RICRER DB FRORFH T 0 7 4 —MT DV T, Fig. 1 5RU 1605000 5L51C,
ATHRRCTIRERMER 7 A+ + VRIEHERELEBICR — R § 54, 7737 » MEBTR
—F LI, S-EANEE JYHIS T E@oLE TR, 3 708 IR TIE EAlE 078
EABBENRT 7 V7 o P EEESHTRL 8T %,

BIEROBRAHONTHT BT 4 — VL 20T, Fig. 1 T oHLDEES I, KAHER
EBHAEY (6086 )My (6046 V) MIBEELWETHY, BHA=2—
F—E¥ (600 6EY)ESHI3 ARBOLEAMERLTELY, FLE4NIEHOR
GHEELTFRIN MRS I L TRETH 5. hicxL, JYHISTHEMEY
7 A&y ViCKBEE, FhFhEZCFHOTHIRENZ O OOER LICHE > THML T 5,
BAEEZNE, RAETELhEHNI—F - CYOREERBOLEIL LD FHINS
BELDIENEER B, COREHEOHEEEZATEF-2RBEO LA,

_5_



- PNC-TN9410 86-148

-2

5 %

[ MK~ IALMESE ORYERER 0 BT, FlERARIC Rl DRAT T 7 v
y FETORBFEEBEX3DFLELFITBHEEN/A PP ] D 2 5 FBLREESE (EAKE
EPRBERE2 4,7 0 OMWD, MTM ) ORBHERER % FHE L -0

KEEORTE (FLAET ) b3Ro ey (B a—F— vy, fbbng vy, EHHz—F
— V) BRI, SHRRERERAITERREERL CLUT OMREB,
(1) 2HEFERER
3ARDEE v ik OWTHAMD RO SERBE, £heh l BRToEM L,

@ REHERNZ, BHA - - ¥ (BAREH 141 W m), ey (163W/ ),
SHI-+—E¥ (18 5W ) DIERCEHASERT BIco20 T, HEEELITEE
ThH»1 Hb, BN 7 —F— &V idELERMEHEENOTIVIREET H 245, R0 2 AT,
RERE Lo b HULEICA R 500 7 VEIBSEEL . T OAMICEEBELER, a0 v /6|
B, FECREENH AL CTHREL T, WIhD BV it bbb ETLRTEEL id -
1o

@ 77 v 27e— ) Y7REEEDONREh-T,

® BEFr o 7THE OTRHALTVS, B3I+ - VHERALTED, fiE
Re~IRie LT3 6 B2 TR LTS,

@ FCCIEIEmShiEss T

(2) HMERREARER
thLE Y ORI DUTa TRER TSR, 777y MET 4 SRE Lie $7cEHA

A=F—EVEGHA2-F -V R, @ARPREED S ATOHRE LT,

@ MEROERAEE JYHIST 2 — FIC LB EEORETH, SHAs—F—EVYD1
REROT, a7HERTRERMEO FHEAEL, 75 V& o METREER ( r fResk
FHIEME ) DFEBKRED 7o THIMEOMEK — IFELESE S FETH - 7.

@ BEROUA NS0T 4 —MCBY SRS, SHEERT 1 A4 ¢ VEER OB,
a2 7R EIRER RO CEAE L HEERBO—FE R LT e FEANEE 7 R4+ v

( Gross ) Za7THEEOABC—FER LI
® MREFOESEEBRAEORHE O 4 —MTDONTHE, SHHT —F — © VO@MNTE

HERUFr2A+ + VELDBECNHI{ERTHAY, COPMELFATEET -2 E50DE

THI,



PNC-TN9410 86-148



PNC-TN9410 86-148

Table 1 Fuel pin fabrication parameters

No. 6006

S,7A name PPID25 Pin no No. 6046
No. 6086
Fuel

Fuel form - Flat end solid pellet
Peliet diameter(mm) 5.4
Pellet density (%T. D) 93.5
Fuel composition 17.7w%c PuQ:—UOQ:
U—235 enrichment (%) : 23

Pu 239,240,7241,/242

Pu isotopic composition(%)
' 766,19.0,/37,/0.7

O/M ratio 1.98~2.0
Cladding
Type and work SUS316, 10% cold work
Quter/inner diameter(mm) 6.3 5.6
N 6006 . S021
Lot identification No.6046 - KOO0S9
N 6086 : KOO
Fuel pin
Pin length (m) 1910
Pin outer diameter {(mm) 6.3
Fuel column length (umm) 600
Plenum length (mm) 408
{L% 400
Blanket length (mm)
TE# 400
Fuel/cladding dia. gap {(mm) 0.2
Pin spacing & support Wrapping wire
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Table2 Metallographic examination in AGS

as polished etched
H Bk =l #y it Bk B g}
) 3] fr==of i
Ezﬁﬂ/&jﬁa X300 HHEHR HEEAE
* & F pw TEEE
X105 2HGE X105 2EEBE
PR 2 fHgHE
" - x86 <2EBE |#EefiHEEEHE | x86 2MEE }
X100 HHEE | £4 FoHiAlE x100 ENEE
EER Ny A S
X400 BAEE | F4 ¥ SHHAE X400 HFHBEE }#ﬂ%ﬂ B
w om X200~750 FCCT
= RAEH




Table 3 Irradiation Condition
%1 | Liner Fuel Temp. (C) Burnup Cladding Temp. (T) Fluence
S,/A Name | Section No | D.F.C.B. |Heat Rate E= 0.1MeV
() (W/em) |Surface | Center |(MWD/MTM)|Surface| Middle| Imner | (x23 n/ci )
600622 271 141 576 941 24976 4189 426 433 0.29
PPJD25 6046A2 269 163 610 1056 29574 429 436 4414 0.34
608622 271 1856 - 634 1159 34022 429 4317 446 0.40
#1 D.F. C.B.=Distance from Core Botton
Table 4 Summary data from cermography
S/7AN PPJDZ5
Distance Restructured Region (Did, mm) Residual )
Pin | Section Diametral | Quter Dia
from core Central Columnar Gas bubble | Densified Dark Charm B = ‘
No. No. p k (mm )
bot tom (mm) Void Region Region Region Ring (pm)
6006| 600622 271 1356 5.5
6046| 6046A2 269 1.3 3.3 84 5.5
6086| 608622 271 2.2 3.5 4.2 72 5.5

8V 1-98 0IV6NL-ONd
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Tablg 5

natural Neodymium

Composition of spike solution and

U233 4.3914x10%
R4 ZEBORTE
Pu242 79674x107
(atoms,/mé)
Nd150 7.1740x10%
Nd142-Nd150 4824980
KA 4 Y LoBELME | Ng145,/Nd150 1.472180
24 Nda146,Nd150 3050830
Nd148,Nd150 1.021325
Nd142-Nd150 0.008937
A VLA D | Nd145/Nd150 0.004336
Bl L Nd146,Nd150 0009122
Nd148,/Nd150 00070486
U234,U233 0014108
9 5 YR 7 OERE
U235,,U233 0.000401
FH
U238,U233 0.006410
Pu239,Pu24?2 00013009
T 2 L RNL T
Pu240,/Pu242 0013696
D [EfrHA b
Pu241,/Pu242 0.000859
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Table 6 Calculation of effective fission yield for 6046A3
(Example)

Md—148 Ned—-14g Nel=145
Composition|Fisslon
Nuciide | CAtom Cross
Frastinn! Section FissionfFractionzllF1es1enfFractianalFission[Fraoctional
Yield Fisgion|Yield Fission | Yield Fisgion
C barn 2§ [ % 1 ¥ield L %1 Yield L %1 Yiald
1) 21 _ 212 21
{J 233 nd - 1.14 - 3.2R - 4.1@ -
1) 2a 22 2}
LI 234 B.@E1R887 - 1._44 - .68 - 4 @0 -
11 22 33 4q) :
U 233 B.1739831 | 1.75E+BEB 1.68 B, 866 2.94 1.516 3.78 1.83%8
1) 27 2] 21
IJ 236 B.eRS4B6 | 1.39E-B1 1.81 a, 882 3.86 4. B34 3.77 B.885
1} 33 3 =) |
U 238 B.541869 | 5.BAE-B2 2.88 B.133 3.48 a.218 J.38 B.225
1) 22 22 21
Pu238 B.BEE2233 - 1.786 - 2.?79 - 3.284 -

13 32 32 as
Fu2s3i B.131382 | 1.74E+B0 1.85 B.821 2.46 a.823 3.01 1,132

11 27 2’ 2)
FuzdB B.836215 | 4.77E-BI 1.84 9. d52 2.88 d.B5e 2.34 B.835

11 2) el 2]
PuzZ41l H.0603583 | 2.3 LE+DPB 1.94 8. 826 3.@1 @,041L 3.5¢2 8.348

13 22 21 at
Fuz4g B.9816875 | 3.69E-B1 £.9% " 8,881 3.18 a.Baz 3.78 A.982

Effective Fisgion Yield

1.76 2.79 3.43
Cx®1 .

Hotejnd=not detected

Fractional Fission Yield={AF)(CSy{FY)/SUMCAF)(CS>
AFzatom fraction of U and Pu(PIE data) C(Sifission cross
FYifission yield

Effective Fission vield=§UM{Fractional Fission yield)

1)SHMART code

2)TRG-2143-R

3yItP-1858-1

43AERE-R-8753

—192—
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Table7 Result of isotope analysis and burnup calculation

for PPJD25 600623 sample

-34]:]

S/A NO.CFABY> ; PPJD25 PIN WO, (PIE>
’ 271.1%276.

SAMPLE NO. 688623 SAMPLE POSITION

& (mm)¥

YOLUME RATIO OF SPIKE SOLUTION TO SAMPLE SOLUTION ;3 @.250

ISOTOPIC RATIO OF W,Pu,Md IN C(a)SAMFLE AND (b)SAMPLE-SFIKE MIXTURE ;

[ U233-,3238]1 [ U234-2381 [ U235-238] [ U236-238]

2.6064423

nd B.80167Y7 . B,288826 8.,008326 ={al
8.835069 8.84626875 8,280749 8.688293 -{b>
EFPu238-,239] [Pu248-2391 [Pu241-2391 [Pu242-2391
B.081729 8.275880 . B8.825385 8.6@881208 ={ar
B.eo1729 8.275380 8.925388 B.03871€ ={b>
[Hd142/159] (Nd143-156] [Nd144-158] [Hd145~-158] [Nd146-158] [Ndi48-156]
nd 6£.834382 S.413254 4.896319 3.382586
nd S5.218226 4.887361 3.542599 2.864333

1S0TOPIC COMPOSITION OF U,Pu,Nd IM SAMPLE {atom¥)

[ 02331 [ U2341 [ U2351] L U236l [ U233]
nd 8.1299% 21.73553 B.56458 T7.4695

[Pu238) EPu2391 [Pu248] [Pu2411 [Pu2421
B,13z8 r6.3176 28.99324 1.9373 B.6197

[Hd142] [Nd1431 [Nd144] [Nd1451] INd1ld4e1l [Hd148]
nd 27.6235 24.7863 18.7244 15.118@ 2.1758

Fu CONTENT C(atom%>~{weight®%) ; 17.433 » 17.532

NUMEBER OF TOTAL HERYY ELEMENT (atoms-sampled 3 4.8931E+21

[Hd1481 CHd145]
NUMBER OF Nd MUCLIDE (atoms<sample) 7 2.3796E+18 3.860BE+18

EFFECTIVE FISSION YIELD y  l.7BE-B2 2.79E-82

NUMEER OF FISSIONS (fissions-/sampled*%; 1,3998E+20 1.3835E+20

BURNHUP (atamxi#

ro
~
©
r
~
@

I
[+
=
@
®
r
o
k-
©
©

SPECIFIC BURNUP CMWD-MTHM##

NOTE ; nd=not detected
¥ Distance from core fuel bottom
#% FISSIONS=NUMBER 0OF Nd~-EFFECTIVE FISSION YIELD
# BURNUP=18B%FISSIONS-(TOTAL HEAVY ELEMENT+FISSIONS)
## 1.84 atom¥% BU=18688 MWD-MTH BU

1.742460

[Nd1381
4.5778

[Nd1451]
4.7339E+18

3.44E-82

1.3761E+28

26380

-Car
=Ch
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Table8 Result of isotope analysis and burnup calculation
for PPJD25 604622 sample

S/A NO. (FAE>
SAMPLE MG,

PPJD25 PIN HO.(PIE>
eB4622 SAMPLE POSITION

6846
-349.7~~344.7 (mmd)*

YOLUME RATIOQ OF SPIKE SOLUTIOM TO SAMPLE SOLUTION 5 ©./5@8

ISOTOPIC RATIO OF U,Pu,Hd IN {(adSRMPLE AND {b)SAMPLE-SPIKE MIXTURE ;

[ U233-,238) [ U234-2381 [ -U235-,2381 [ U236-2381

hd 0.080030 0.081988 0.9028045 ={a
8.825147 8.088382 8.0881991 8,088835 -{b>
[PU232-,2391 [Pu248-239]1 [Puzd41-2391 [Pu242-2391
f.668017 B.893852 B.088114 0.080127 -{al)
0.868817 6.633346 B.861551 2.8169%6 -{b’
[Nd142-1581 [Hd143-158]1 [Nd144-158]1 [Hd145-159]1 [Hd146-158]1 [Nd148-,156]
B.0485874 5.871936 4. 716428 3.783597 3.143298 1.876852 -C¢a’
8.809351 ., 138268 9.128687 B.895465 9,8878¢9 8.,853222 ~{b2

ISOTOFIC COMPOSITIGN OF U,Pu,Hd IM SAMPLE <atom%) 3

[ U233l [ U2341] [ Uz2351 £ uUz23el [ uzs3sl
rd B.86306 B.1984 B.0645 99,7941

[Pu2zgl [Pu2391] [Puzdnl [Puz41ll LPuz421]
B.89617 99,3927 B.,581e 8.8113 @.012¢

[Hdi42] [Nd1431] [Hd14413 [Hd1451 [Hd14&1] [Hd148] [Hd15@]
B,.z09%0 25.9394 24,1213 18.9413 16.8738 9.5988 S.1143

Pu CONTEHT (atom%)/{weight%) 3 @.2286 » 8,227

HUMBER OF TOTAL HEAVYY ELEMENT (atoms-sample) ; 2.5304E+21

ENd14831] [Hd146] LNd145]
NUMBER OF Hd HUCLIDE (atoms<sampled } 5.B944E+15 B.6591E+i5 1.@03BE+16

EFFECTIVE FISSION YIELD ;7 1.79E-B2 2.90E-02 3.41E-682

NUMBER OF FISSIONS (fissions/sampled##; 2.846BE+17 2.9859E+17 - 2.9436E+17

BURHUP {atomzJ# H G.0t1 B.611 B.e811

SPECIFIC BURNUP CHMWD~-MTM>##

ae
W0
~
—-
3]
-
-
]
(1]

NOTE ; nhd=not detected
% Distance from core fuel bottom
%% FISSIOMS=NUMBER OF Md/EFFECTIVYE FISSION YIELD '
% BURNUP=126+FISSIONS/(TOTAL HERVYY ELEMENT+FISSIONS)
#4 1.12 atomx BU=156868 MWD-MTH BU
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Table 9 Result of isotope analysis and burnup calculation
for PPJD25 604642 sample

S7A NO.(FRB>
SAMPLE NO.

FPJD25 PIN HD.(PIE?
604542 SAMPLE POSITION

G846
~108,2v-95.8 (mm*

YOLUME RATIO OF SPIKE SOLUTIOH TO SAWPLE SQLUTION ; ©.500

ISOTOPIC RATIO OF U,Pu,Hd IN ¢a2SAMPLE AND (b)>SAMPLE-SPIKE HMIXTURE ;

[ U233/,2381 [ U234-,2381 [ U235-,238]1 [ U236-2381

nd 6.068822 6.881941 @.000857 ={al
a.,825668 8.868315 8.862007 B.0086841 -(bd
[Fu238-239]1 [Pu24B8-2391 [Pu241-2391 L[Pu242/239]
0.0080c4 8,089793 B.68@127 G8.660839 -<ay
0.000864 8.022293 8.0068356 8.747598 -<h>
ENd142-1581 [Nd143-1581 [Nd144-1581 [Nd145-158]1 [Nd146-1581 [Hd148-1581
B.@31609 4.890855 3.87Y6262 3.1756852 2.828394 1.721117¢ ~(a>
8.811354 B.642502 B.5613188 8.498782 B.448982 B.274518 -<{b>

1SO0TOPIC COMPOSITION OF U,Pu.Hd IN SAMPLE Catom¥)

[ U2331 [ U2341 [ u2351 [ U23&1] [ Uz381
nd 0.0022 8,1937 8.8657 99.7984

[Pu2381] [Pu2391] {Pu24m] [Pu2411] [Pu242]
06.8063 99.8876 B.96%6 a.812e 68.8839

[Ndidz] [Nd1431 CHd1441 [Hd1431] [Hdid&1] CHd1481] [Hd13B1]
B.1898 24,4584 23.17%9 18.9848 16.9137 la.2922 S.9808

Pu COMTENT (atomX)sCweightX%) ; B.623 / 0.626

NUMEBER OF TOTAL HERYY ELEMENT (atoms~ sampled ; 2.5872E+21

[Nd1481] ENd1481] [Nd1451]
NUMBER OF Md NUCLIDE catoms-sample? i 3:4137E+1l6 5.5947E+16 6£.2966E+16

EFFECTIVE FISSION YIELD :  1.93E-82 3. 12E-B2 3.40E-82

NUMBER OF FISSIONS {fissionsssampled##; 1,7687E+18 1.7932E+18 1.8519E+18

BURNUP <atom%>#

L]
=
[4)]
fus]
=
=
1]
w
o
o]
~
38 ]

SPECIFIC BURMUP (MWD-MTHM>##

o
Ed
o]
o]
|
1]
()]
w
u

NOTE ; nd=not detected
# Distance from <ore fuel bottom
#% FISSIOMS=NUMBER OF NJ-EFFECTIVE FISSION YIELD
# BURNUP=10B*FISSIONS~-¢(TOTAL HEAYY ELEMENT+FISSIONS)
#4 1.12 aztom® BU=108B0 MWD-MTHM BU
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Tablel0 Result of isotope analysis and burnup calculation
for PPJD25 604662 sample

SR NO. (FAB>
SAMPLE HNO.

FPJD2S PIN MO.CPIED
SB45662 SAMPLE POSITION

S@4E
~2@0.6%=15.1 (mm>#

VOLUME RATID OF SPIKE SOLUTION TO SAMPLE SOLUTIGH ; ©.508

1SOTOPIC RATIO OF U,Pu,Nd IN (a)SAMPLE AND ¢b>SAMPLE-SPIKE MIXTURE ;

E U233-,2381 [ U234-238) [ U235-2381 [ U236-2381]

nd 2.006612 0.801894 9.008845 -Cal
a.8z2179z2 9.0068267 B.8818%98 0.B80853 ~Cho
[Pu238-2292]1 [Pu246-2391 [Pu241-2391 [Pu242-2391]
0.8080399 8.90888%6 9.0960854 B.0gedey —Ca>
8.088099 B.B815173 8.8660418 B.5324999 =<k
[Nd142-1581 [Nd143-1581 [Nd144-158]1 [Nd145-150] [Ndi45-158]1 [Nd148/1501
@.86872087¢ 3.847719 2.676B72 3.0863818 z.759422 1.686683 -¢ar
g.04121e 1.287v818 1.234478 1.824136 B.926642 B8.5685611 -{b>

IS0TOPIC COMPOSITION OF U,Pu,Hd IH SAMPLE Catom%) ;

L Uz331] [ u2341 L U2351 L U236l L U238l
nd B.8619 B.18%98 B.0846 99,8845

[Pu2381 [Pu2391 [Puz401] EPu2411 [Pu2421]
6.80%98 99,1625 6.881e G.6654 0.8867

[Nd142] [Hd1431] [Hdid4] [Md145] CHd1461] [Hd1481 tMd1581
a,8487 23,9848 22.9198 19.8983 17.2969 1B.5148 6.2339

Pu COMTENT (atomX)/Cweight%d ; ©.732 ~ 0.741

NUMEER OF TOTAL HEAYY ELEMENT {ateoms-sample) ; 3.0587E+21

]

. [Nd1481] ENdlde] [Nd1451
HUMBER OF HNd HUCLIDE (atoms/sample) s 9,1225E+16 1.4910E+17 1.6486E+17

EFFECTIVYE FISSIOM YIELD o 1.92E-82 3.89E-82 3.38E-B2

NUMBER OF FISSIONS (fissions-/sampled##; 4.7S513E+18 4.8252E+18 4.8776E+1S

BURHUP (atom74)# : B.156 8.1358 B.1c@
SPECIFIC BURHUP (MWD-HTHM)## H 1396 14106 1438

NOTE ; nd=not detected
# Distance from core fuel botton
#% FISSIONS=NMUMBER OF Md-/EFFECTIVE FISSION YIELD
# BURNUP=1BG%FISSIONS-¢TOTAL HERYY ELEMERT+FISSIONS?
4% 1.12 atom¥% BU=19289 MWD-MTH BU
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Table 11 Result of isotope analysis and burnup calculation
for PPJD25 604664 sample

S/A NO.(FAB)
SAMPLE NO.

FPJID25 FPIN NO.CPIEX
eB4654 SAMPLE POSITION

6846
19.1%24.3 C(mml#

VOLUME RRTID OF SPIKE SOLUTIOM TO SAMPLE SOLUTION ; d.5886

TS0TOPIC RATIO OF U,Pu,Nd IN (a)SAMPLE AHD CBYSAMPLE-SPIKE MIXTURE ;

[ U233,238]1 [ U234-2381 [ U235-238]1 [ U236-238]

nd 8.0081712 8.285783 9.887088 =Car
8,8432983 8,802262 G,.285379 9.80876012 -(b>
[FPU238-239]1 [PU248-2391 [Pu241/2391 [Pu242-2391]
B.881792 8.271415 6.825697 6.068889 -¢a)
B.801792 B.271875 6.625694 8.846409 =Chbo
[Nd142,158]1 [Nd143-1501 [Nd144-156] [Nd145-158] [Nd146-158]1 [Nd148-1501
0.082414 6.1268409 S5.473425 4.163613 3.3563622 2.829845 =<al
B.005264 4.992251 4.36B8359 3.318225 2.5665854 1.6188682 =(hd

ISOTOPIC COMPOSITION OF U,Pu,Md IN SAMPLE <atam%) ;

[ U331 [ U234] [ U2351 [ U23e] [ uz38l
nd B.1323 22.8767 B.5412 7.2498

[Pu2381] [Pu2321] [Fu248] [Pu2411] [Pu2421
8.1371 v6.5162 28.7676 1.9662 2.5128

[Nd1421] [Hd143] [Hdi44] [Nd145] [Nd1456] [Hd148] [Hd15&]
0.8169 27.6260 24.70857 18.5025 15.1825 9.1586 "4.5138

Pu COMTENT Catom®)-/Cueight%) ; 17.345 ~/ 17.444

MUMBER OF TOTAL HEAYY ELEMENT (atoms</samplel ; 2.3449E+21

[Nd148] [Nd1461] [Hd1451
HUMBER OF Nd HWUCLIDE (atoms-sample) 5 ©S.5B811E+17 1.37P2E+18 1.7336E+18

EFFECTIVE FISSION YIELD v l.78E-82 2. 79E-62 3.45E-82

HUMBER OF FISSIQNS (fissionsssampler®®; S.8477E+19 4,.9363E+19 5.8249E+19

BURNUP catom¥># H 2.11 2.86 2.109

SPECIFIC BURNUP (MWD~ MTM>## : 20300 i28860 28268

NOTE ; nd=not detected
# Distance from core fuel bottom
#% FISSIONS=NUMBER OF Nd-/EFFECTIVE FISSIGN YIELD
# BURNUP=169#FISSIONS-{TOTAL HEAYY ELEMENT+FISSIONS)
#% 1.684 atom¥% BU=18668 MWD-MTM BU
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Tablel12 Result of isotope analysis and burnup calculation
for PPJD25 604682 sample

§/A NO. (FREB>
SAMPLE HMO.

PPJID25 FIN NO.<CPIEY
684682 SAMPLE POSITION

6846
148,3%145.3 (mmd#

LRI
ow

YOLUME RATIO OF SPIKE SOLUTION TQO SAMPLE SOLUTION ; B.5@8

1SOTOPIL RATIO OF U,Pu,Nd IN Ca)SRHMPLE AND (b>SAMPLE-~SFIKE MIXTURE ;

[ Uz33-,238]1 [ U234-2381 [ U235-238]1 [ U236-2381

nd 8.881697¢ B.281945 9.680786% -{ad
B.881563 0.692607 9.281733 B.087831 -(b>
[Pu238-239] [Pu24B-239] LPu241,239] L[Pu242-,2391
0.861732 9.2v3917 B.626892 8.088085 -Car
@.8817352 8,274543 0.8268922 B.879172 =({b

EHd142-1568) [Ndi43-1501 [Ndi44-15831 [Nd145-/1583 [Nd146-158] [Nd14&-,1581
B.68B3132 S5.912253 5.257764 4.828452 3.257823 1.,985252
B.067727 4.425488 3.935895 3.0814043 2. 440652 1.487676

ISOTOPIC COMPOSITION OF U,Pu,Nd IN SAMPLE (atomX> ;

[ U2333 [ U2341] [ U233l L U23s1] [ U2381
nd 6.1314 21,8388 8.6893 774287

fPu238] [Pu2391] [Pu2481] [Pu24l1l [Puz421
B.1338 76.3449 28.9122 1.992@2 G.6172

[Hd142] [Md14321] [Nd1441] [Hd145] [Nd1461] [Hd148]1  [Hdi591
8.6147 27.09698 24.5178 18,7853 15.1917 9.2579 4.6632

Pu CONTEHT (atom%i-cCweightX) ;3 17.432 ~» 17.537

HUMBER OF TOTAL HEAYY ELEMENT {atoms-szample) ; 1.262FE+2l

[Ndi481 [Nd14€] [Hd1451

NUMBER OF Wd HUCLIDE (atoms/samplel s 6.3601E+17 1.84BBE+18 1.2876E+18

EFFECTIVE FISSION YIELD i l.7BE-82 2.79E-82 3. 44E-82

MUMBER OF FISSIONS (fissions/sampled®%; 2.7412E+19 3,7305E+19 3.7429E+19

BURNUP Catom%)$#

i)
0
®
r
@
~
r
©
o

SPECIFIC BURHUP <HHD/MTH) ##

r
=~
~
]
®
[
~
(e
®
®
)
-~
~
®
=

NOTE : nd=not detected
# Distance from core fuel bottom
% FISSIONS=NUMBER DOF HNd-/EFFECTIVE FISSIOW YIELD
# EBURNUP=18B*FISSIONS/(TOTAL HEAVYY ELEMENT+FISSIONS)
## 1.84 atom% BU=10880 MWD MTH BU

=

~{al

-{b>
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Tablel3 Result of isotope analysis and burnup calulation
for PPJD25 6046A3 sample

57A NO.<FAB>
SAMPLE HNG.

PPJD25 PIN HO.CPIE>
E845A3 SAMPLE POSITION

€046
269.3%274.8 (mmr#*

e we
wa wo

YOLUME RATIO OF SPIKE SOLUTION TO SAMFPLE SOLUTION ;3 6.256

ISOTOPIC RATIO OF U,Pu,Nd IN (a>SAMPLE AND ¢b)SAMPLE-SPIKE MIXTURE

[ U233-2381 [ U234-2381 [ U235-2381 [ U226-2381]

nd 0.0815%4 g.2v8%10 B.608421 -Cal
B.337r948 8,@885575 8.278689  ©.888410 -(b?
[Pu238-,23%]1 [Pu248-,239]1 [Pu241-2391 [Pu242-2391
' B8.8816%4 B.273644 @.827348 6.888179 -Car
8.081694 8.279484 G.827472 G,308389 -ib3>
[(Hd142-15681 [Nd143-158]1 [Hd144-150]1 [Nd145/1581 [Nd145-15@1 [Nd148-156]
B.8a5383 D.891898 5.1553%94 4.68115e0 2.249932 1.981168 —{a’
B8.9@8272 2.623269 2.382262 1.786455 1.451435 B.885368 =k

1SOTOPIC COMPOSITIOM OF U,Pu,Nd IN SAMPLE (atom%) ;

[ U2331 [ uU2341 L U2351 [ V2361 L Uz2381
nd B.1314 21.6373 9.6533 ¢r.0788

[Pu2381 [PL239] [Pu2461 [LPu241il [Pu242]
@, 1298 76.1693 208.9956 2.8831 B.62380

[Hd1421] [Md1431] [Nd144] [Hd143] [Nd1451] [Nd148] [Nd158]
B.8278 27,6642 24.26894 18.23236 15.2615 9.3834 4., 6959

Pu CONTENT {atomX%)~-Cueight%) } 17.249 ~ 17,347

NUMBER OF TOTARL HEAYY ELEMENT ¢atoms-sample’ ; 5.0494E+20

[Nd148] [Nd146&1] [Hd1451]
NUMBER_OF Md NUCLIDE (atoms-samnple’ ; 2.8457E+17 4.6665E+17 5.76B3E+17

EFFECTIYE FISSION YIELD : 1.78E-B2 2.79E~-B2 3.45E-82

HUMBER OF FISSIONS (fissions/sampledss; 1.6739E+19 1.6726E+19 1.6696E+19

BURHUP {(atom%)# i 3.21 3.21 3.208

SPECIFIC BURNUP <MBWD-MTHM) ##% i 3690@ 28808 38588

HOTE ; nd=noct detected
# Distance from core fuel bottom
*% FISSIOHS=NUMBER OF NdA-EFFECTIYE FISSION YIELD
# BURNUP=198%FISSIONS/(TOTAL HEAYY ELEMENT+FISSIONS)
## 1.84 atom% BU=106868 MWD MTH EBU
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Table 14 Result of isotope analysis and burnup calculation

for PPJD25 6046C2 sample

S/A NO.(FAB) 3 PPJDZ25 PIN NO,(PIE>
SAMPLE MO. 7 6@46C2 SAMPLE POSITIOH

6046
429.8%425.,

8 {mm)#%

YOLUME RATIO OF SPIKE SOLUTION TO SAMFLE SOLUTION ; ©.259

ISOTOPIC RATIO OF U,Pu,Nd IN (a)SAMPLE RMD (b)SAMPLE-SPIKE MIXTURE ;

[ U223-2381 [ U234-,238) [ U235-238]1 [ U236-2381

nd 0.901797 B.281553 @.807856 -<al
B.266298 B.8682461 B.28111%2 B.007223 -(b?
[Fu2328-239]1 [Pu248,239]1 [Fu241-/239%9] [Pu242-2391]
6,.081449 9,273763 8.627837 2.8B8170 -{az
G.0881449 B.274588 0.825999 0,.066614 =Cb>

[Hd142-158] [Hd143-1581 [Hd144-,1581 [Nd145,15@8]1 [Ndi46-1581 [Nd148-150]

0.a8pa7va 5. 9@3845 3. 16428¢ 4.819111 3.258292
B.@a37ev7 4.650934 4.064384 3,166792 2.5863412

ISOTOPIC COMPOSITION OF U,Pu,Nd IN SAMPLE (atom¥a ;

L]

{ U223l [ Uz341] [ U23351 [ U236l [ U23sl
nd 8.1322 z21.8069 8.6883 77.4524

[FPu2381] [Pu2239] [FPuz44a] [Pu241] [Pu242]
G.11a6 76.3113 20.8913 2.8632 B.6235

[Ndid2] [Hd1431 [Nd1441] CHNd145] [Nd14&] [Nd148]
B,8083 27.6913 24.2226 12.8513 15.2452 9.2986

Pu CONTENT <{atomXd- Cweightk) ; 17.284 ~ 17.383

NUMBER OF TOTAL HEAYY ELEMENT (atoms<sample) ; 2.5837E+2i

[Nd1481 [Hd145]
NUMBER OF Nd NUCLIDE (atoms-sample) : 1.388BE+1i8 2.1751E+18

EFFECTIVE FISSION YIELD 1 1.7BE-B2 2.79E-02

NUMBER OF FISSIONS (fissions/sampled*%; 7.8942E+19 T.7959E+19

BURNUP catomz)# H 2.89 2.93

SPECIFIC BURNUP <(MWD-MTH)##

™~
~
u1]
@
[+
™
0
S
©
o

MOTE ; nd=hot detectsd
% Distance from core fuel bottom
%% FISSIONS=NUMBER OF NJ-/EFFECTIVE FISSION YIELD
% BURNUP=120%FISSIONS- (TOTAL HERVYY ELEMENT+FISSIONS>
4% 1,04 atom¥ BU=109608 MWD -MTM BU

1.982472
1.5686878

[Nd158]
4.6984

[Hd145]
2.677BE+1S

3.45E-82

7. 7395E+19

-Cal
“~C(h?
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Tablel5 Result of isotope analysis and burnup calculation
for PPJD25 6046E2 sample

; 6046
6D46E2 SAMPLE POSITION § 575.3%588.3 {mm)#

S/A NO.CFABY ; PPJD2S PIN NG.<PIE>
SAMPLE NO.

WOLUME RATIO OF SPIKE SOLUTIQON TO SAMPLE SOLUTION ; ©.560

I1SOTOFPIC RATIO OF U,Pu,Md IH ¢a>SAMPLE AND (bI)SAMPLE-SPIKE MIXTURE ;

[ U233-2381 [ U234-238]1 [ U235-/238]1 [ U226-2381

nd 2.0@61718 8,287366 G.R86471 ={a’
9.844989 B.062214 = B.286881 G,885473 -{b>
[Pu238-239]1 [Pu248,239] [Pu241,239] [Pu242-23%]
2.881598 B.269544 0.68235679 B.88B7957 =Car
B8.8815%98 8,263%c2 B.025651 8., 046934 -{b>

[Hd142-158] [Ndi143-156] [NHdi44-1581 [Hd145-15@1 (Nd146-1561 LHd148-1581
B8.0BE135 £.8138715 5.351385 4.688581 3.2968758 2.983181
a.p87935 4.7328431 4.288156 3.214381 2.586969 1.5757¢r%

ISOTOPIC COMPOSITION OF U,Pu,Nd IN SAMPLE (atomi)

[ u233] [ U2341 [ Uz351 [ U23s51 [ u2381
rd B6.1326 22.1899 B8.49935 77.1878

[Pu2381 [Pu239] [Puz4a@l EPuz411 [Pu242]
B8.1223 Fb.6414 208.6582 1.9681 B.56098

[(Hd1421 ° [Nd1431 [Nd1id4] CHd1451 ENd1461] iNd148] [Hd15@1]
6.8283 2r.6612 24.5942 18,7966 15.1239 9.26608 4.5959

Pu CONMTENT CatomX>-{weight®) : 17.395 ~ 17,494

HUMBER QOF TOTAL HEAYY ELEMENT {atoms-sample) ; 2.2998E+21

tNd1483 LNd1481] [Nd14351]
HUMBER OF Nd NUCLIGE <atoms-/sanple) i T.2113E+17 1.2953E+i8 1.6157PE+18

EFFECTIVE FISSION YIELD' : i 1.7BE-8B2 2.79E-B2 3.45E-B2

HUMBER OF FISSIONS (fissions-sampled##; 4,653PE+19 4.6425E+19 4.6831E+19

BURKUP {atomX)># : 1.98 1.98 2.00

 SPECIFIC BURNUP CHWD/MTM) ## H 12108 196646 19268

NOTE ; nd=not detected
% Distance from core fuel bottam
%% FISSIONS=NUMBER OF WJ- EFFECTIVE FISSION YIELD
# BURHNUP=1B8%FISSIONS-/¢TOTAL HEAYY ELEMENT+FISSIONS)
#% 1.84 atomX BU=10868 MWD MTH BLU

—{a»
-{ba
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Tablels Result of isotope analysis and burnup calculation
for PPJD25 6046G2 sample

SR8 HO.(FAB> ; PPJD2ZS PIN NO.(PIE? : 6646
SAMPLE NO. ; 604802 SAMFLE POSITION ; 938.8+935.8 {(mm>#

YOLUME RATID OF SPIKE SOLUTION TO SAMPLE SOLUTION ; ©.568

ISOTOPIC RATIO OF U,Pu,Hd IN ¢a)SAMPLE AND (b3SAMPLE-SPIKE MIKTURE 3

[ U235-,238]1 [ U234-,2381 [ U235-238] [ U236-2381]

hd G. 0806820 0,8826842 8,088038 ~¢al
6.0828698 0.68688341 8.68092823 . B.680837 -(b>»
EPuz28,2391 [PU24B,239]1 [Pu241-,2391 [Pu242-239]
6.6088872 0.810633 0.088793 B.B8B6T7S -{az
3. 888872 0.185284 B.988228 2,705859 -(b>
[Nd142-150] [Ndi42-1581 [Nd144-1501 [(Nd145-156]1 [Ndi146-1581 [Nd148-1501]
8,23259% 4. 780684 4.386042 3.522718 3.1008467 1.81B8428 ~Ca?
8.889772 B.973585 B.873269 B.0855642 8.85335@5 0.B832984 -<b>

ISOTQPIC COMFOSITION OF U,Pu,Nd IM SAMPLE Catom%)

[ uz3zl [ U2341] [ U2331 [ U238l L uz3sel
rd 0.862a 89,2838 B.0038 29.7204

[Pu238] [FPu2391] LPuz2dal [Pu2413 [Pu2421]
a.8a871 98,7969 1.8585 G.0783 B.0671

[Ndid421 [Hd1431] {Md144] [Hd143] [Nd14&1] [Nd1481 [NG1i5B1
1.2273 25.1168 24.8968 18.5971 16.2887¢ 9.5113 S5.2536

Pu CONTENT (atom®)sCuweightky ; 8.1%3 » 0§.194

NUMBEER OF TOTAL HEAYY ELEMENT (atoms-/sample) 3 2.3042E+21

[Hd14831 ENdid4el [Nd1451
HUMBER OF Hd HUCLIDE ¢atomg/sampie) s 2.5198E+15 4.7930E+15 S5.5991E+15

EFFECTIYE FISSION VIELD ; 1.85E-B2 3.081E-82 3.45E-82

NUMBER OF FISSIONS (fissions/sampled*%3; 1,.5242E+17 1.5923E+17 1.5968E+17

BURNUP c(atom%)# H B.987 B8.8a7¢ B.887v

SPECIFIC BURNUP {MWD-MTH?##&

w
<0
o
18]
o
P

NOTE 3 nd=not detected
# Distance from core fuel bottom :
x% FISSIONS=NUMBER OF N4 /EFFECTIVE FISSIQN YIELD
4 BURNUP=1RA=FISSIONS-/(TOTAL HERYY ELEMENT+FISSIOHNS)
#%# 1.12 atom% BU=180G6 MHI-/MTH BU
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Table 17 Result of isotope analysis and burnup calculation

for PPJD25 608623 sample

S/A NO.<{FRAB: PPJD25 PIN NHO.<(PIE>

j 6886
SAMPLE HO. ;5 60838623 SAMPLE POSITICON

271.3v2¥6.

3 Cmmd#

YOLUME RATIO OF SPIKE SOLUTION TO SAMPLE SOLUTION ;3 B.588

ISOTOPIC RATIQ OF U,Pu,Md 1IN (a)SAMPLE AND (b)SAMPLE~SPIKE MIXTURE ;

[ U233-,23831 [ U234-238]1 [ U235-2381 [ U236-2381

nd g.ee1val G.278771 G.808482 -Cad
8.838275 B.882854 §.278958 g.8688521 i g-3
EPL238-2391 [Pu24B-239]1 [Pu241-239] [Fu242-,2391
8.88178% 8.2756480 b.826252 G.0B8167 -Cal
0.881789 B. 275873 9,825252 G.634968 -{b>

[Hd142-158] INd143-158] [Nd144-158]1 [Nd145-1501 [Ndi46-156]1 [Mdi48-/15@]

6.0088163 5.98%9622 5.255456 4.B822166 3.25812¢
6.8062525 S.327V317 4.778854 3.622877 2.9343932

1S0TOPIC COMPOSITION OF U,Pu,Md IN SRMPLE (atom%) ;

[ uzz3l [ U2341 £ u2351 [ Uzss] [ UZ381
nd 6.1328 21.6277 6.6381 F7.35823

[Pu23g1] [Pu2391 [Pu248] {Pu2411 [Fuz2421]
B.1364 F6.2283 2l.811e6 2.6812 B.g226

[Nd1421 - [Nd1431 [Nd144] [Hd1451 [Hd146&1] [Hd14813
8.8378 27.5656 24.5167 18.7634 15.199z 9.2823

Pu COMTENT Catom%)-¢weight%) ; 17.293 ~ 17.391

HUMBER OF TOTAL HEAYY ELEMENT (atoms-/sample) ; 3.3982E+21

' [Nd148] [Nd14561
NUMBER OF Nd NUCLIDE {atoms/samplel i 1.92305E+18 3, 1646E+18
EFFECTIYE FISSIOH YIELD s l.7BE-B2 2.79E-82

HUMBER OF FISSIONS (fissions/sampled##] 1.1315E+280 1.1343E+20

BURNUP (atom%)# : 3.23 3.24

SPECIFIC BURNUP (MWD-MTM)#% : 21184 3lled

HNOTE 3 nd=not detected
# Distance from core -fuel bottom
¥% FISSIONS=MUMBER OF MdA~“EFFECTIYE FISSIGN YIELD
# BURHUP=18B*FISSIONS-(TOTAL HERYY ELEMENT+FISSIONS)
## 1.94 atom% BU=16888 MWD /MTH BU

1.9833486
1.78v814

£Nd156]
4.6658

[Hd1451
3.892rE+18

3. 45E-62

1.1283E+28

=Ca)
-¢b>



Table 18 Summary of Burnup Measurement by Nd-method

Distance from

(1)

Pu content (2)

Burnup {atom % )

Pin No Sample No |core fuel
bottom (mm) (atom % ) Calculated® | Measured ¥ _
6006 600623 2711~276.6 17433 2.60 2.78
604622 — 34 QT34 4.7 0.226 0.018(0011) 0011
604642 —1002~-95.0 0.623 0.102(0076) 0.068
604662 — 2 06— 151 0.738 0.190(0.158) 0.156
604664 19.1~243 17345 2.01 2 1
6046 604682 1403~1453 17438 205 2.88
6046A3 269.3~274.8 17.249 3.08 3.2 1
6046C2 4208~4258 17284 2.70 2.89
6046E2 5753~580.3 17395 1.70 1.98
6046G2 930.0~935.0 0.193 0.007(0.004) 0.007
6086 608623 2713~276.3 17.293 3.57 3.238

(1)
(2)
(3)
(4)

Distance from core fuel bottom-462

Pu/(Put+U)Xx100
Calculated by JYHIST code , ( JHidy BREMEROME

Measured by 148Nd monitor method
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Fig. 1 Schematic drawing of fuel pin
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Fig, 10 Flow diagram of metallongraphic examination in AGS
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Fig. 11 Gas bubble region (D/D,J)as a function of linear heat rate
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Cutting diagram of PPJD25 S/A fuel pins

for burnup measurement
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in AGS



O ; Measured Burnup
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Fig. 15 PPJD25 (6046 Pin) Burnup axial distribution
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Ratio Normalized to Values of 604 6A3

Sammple (at 27 2.0 5mm)
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Fig. 16 PPJD25(6046 Pin) Burnup axial distribution (Blanket )
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Ratio Normalized to Values of 6046 Pin
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Fig. 17 PPJDZ25 burnup radial distribution
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Photo 1 Macrography of "JOYO” MK—1I core fuel (6006pin;as polished, etched)
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Photo 2 Macrography of "JOYO” MK—1 core fuel (6046pin, as polished, etched)
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Photo 3 Macrography of “JOYO” MK—1I core fuel (6086Pin , as polished, etched )
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PNC-TN9410 86-148

S/A Name JOYO-PPJID25. -

Pin No. 6048 e
Section No. 6O4GA2Z

Distance from hottom of Bin = | 731mm
Distance from bottom of core column|_ 269mm

As polished o Ctmm

Photo4 Postirradiation ceramography of “JOYO” MK—1 core
fuel (6046A2 sample, as polished)



PNC-TN9410 86-148

S/A Name - JOY0O-PPJD25-
PinMo. - - ... BO&B . o i
Section Ne. | -~ 6046A2 . .}
Distance from bottom of Pin. | 731mm
‘Distance {rom bottom of core column| = 269mm|

Photo 5 Postirradiation ceramography of "JOYO” MK—1I core
fuel (6046A2 sample, etched)



S/A Name _ JOYQ - PPJD25

Pin Ko. ' Ga4G

Section Ne. | B04GAZ __ _
Distance from botiom of Rin 730w
nsiame *ﬁwm haﬁam of core column; _ 269mm

imm

As po lished

T

2% - R
ammE

P

Photo6 Postirradiation ceramography of “JOYO”MK—1I core fuel (6046A2 Sample, as polished)
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Photo 7

&/ Mame JOYO -PPJD2E
Pin Nao. G046
Section No. GOAGAZ

Distance from bettem af Fin

73T

tance trom Gotiom of core columng  26%mm

o

ekche

imm

o

Sy T g

Tt g

Postirradiation ceramography of“JOYO” MK—1 core

fuel (6046A2 sample, etched )
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S/A Name | JOYo-PPJD25

Pin No. 6088

Seciion No. .- p0BG22 o
Distance from bhottomof Pin. | 733mm
Distance from hottom of cOre column|  271mm|

Photo8 Postirradiation ceramography of " JOYO” MK—~1 core
fuel (608622 sample, as polished)
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Photo 9

S/8 Name JOYD-PPJD25

Pin Ne. ‘ 6086

Section No. 608622

Distance from hotiem of Pin 733mm|
Distance from bottom of core columnl  271mm

etched Trmm

s

Postirradiation ceramography of " JOYO” MK—1 core
fuel (608622 sample, etched)
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Photo 10

Postirradiation ceramography

S/AName | JOYO-PPJD25_
Pin Mo. B ~ B0Bs
section Neo. bE8G22

Distance from bottom of Din

733mm

Distance from bottom of core column| _271mm)

Tmm

of “JOYO"MK—1I core fuel (608622 sample, as polished)
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Photo 11

S/A Name JOYO-PRID2S
Pin io. 60 &G
Section No. BO8E22

Distance from boiiom of Bin

733mm

Distance frem bottom of core column 27imm

1mm

Postirradiation ceramography of “JOYO” MK—I core fuel (608622 sample, etched )
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