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R P(T) L, B To N2 MmfEE v b TORVIZHAM L T DR P(To)L A L Th
HTLEEWRLET, URBIIEME To 285 (FH A) L LTEX, TP RKRERD
E9IC To &L LET, F7-. Bl Re (5% B) OfEESHilL, Effis Reo &7
HE. EBRBEOHSH Ve W TRBRICKTRENET,
P(Re) ocexp[- (Re-Reo)'Ve'(Re-Reo)/2] e (3)
SO\, T LD Z Vm LT 5 & BbrEfEt v FOEMME To 235 2 bz
A EATIE Re(To) X FHEBRE O EA Reo DA D IZ/0# VM THOAA LET, Lz ->T, %
BrDEERE Re DAL To 235- 2 BV, f#HTIE Re(To)DJE D 1253 # Ve+Vm TorAii
THZ IR ET,
P(Re /To) «<exp[-(Re - Re(T0))'(Ve+tVm) ' (Re - Re(T0)) /2] +++oeereeeeees 4)
Eq.1 12, Egs2~4 Z#{CAT % &
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> (Step 1) Evaluate the components of the experimental errors for
“Data A” and “Data B” quantitatively, and distinguish them into
Random errors (i.e., independent errors ( [s]=0 )between Data A
and B), or Systematic errors (i.e., common errors (Je|=1) between
Data A and B). If an error component cannot be systematic or
random either, divide the error to more detailed subcomponent
until the component becomes either.

> (Step 2) Sum up of the experimental errors of Data A and B with
Independent (et ) and Common ([oemn ) cOmMponents.

> (Step 3) Calculate the total error value and correlation factor:

Total error of Data A and B:

O-TotaI,A - i\/O-Independent,A + O-Common,A > OTotal B —\/O-Independent,B + O common,B

. O, X O,
Correlation factor between Data Aand B : p, , = —renhA—common®

O-Total LA X O-Total B

F2 FEBREEINIYIADERTEEICEAT S JAEA ML DIRE

ZITOERIE, MEY MY v 7 2A0—3HK (Hlx1E, Data A & Data B DIy &7
%) I, W7 — % OFREER % THiE7R75 (Common error) | & [MIS77375 (Independent
error) | 1 IZHT TCRHMET A L WO b O TE, E7o. TOREDOI ViF, L@iEsE LT
FEDREZT ST, LI ELONIHHETEDLLIICRDET, My EFREL
FRBNCAR DT 2 Z L2 RBEL TV DRTY, FWEERAITI FxIlll>TL, #FFE
IZEERBIRTH D Z L ZRAD T, AROBREFHINH 5 NERELTHATHRRAL
ZbDTY, ZIETHDERBEONREEHT 2 Z e TE U, HBEMREITR 2
OFRIZEY —FICHAETEET,

LIk oiEERTIZ, TRHEFE (Systematic error) | &[5 # A543 (Random error) | & FRTHRLS
ZEMEDoT LT, [RFERE] WO L. FFED 2507 — X OMBEZ N5 7=
O] LD LV Tear—I2 (EEMICY) ERRE] EWIOIHRBRH-T2720, FFED
2ODT—HZHBREEL VD T EEWRT A0, [HERE OFRFELE - TEE 5 & JAEA
MHREL T, ZOHTILSG A AR—DEEEHE L, fliE, RCEEERTH-TH, T—
L > TEDOEBMLEMIT RICRL Y T 0T, HERED 2 2OF —% OMAE DRI
FLET, [FUXLEE] M rEE] CEBELZ0bFEUEEBETT, LxL, Z20b=bho
JAREOR L, MAIKGET D2 TLE IS, SBEDLLI0banEEA,



Table 2.12. Summary of Uncertamties in the Zone Sodinm Void Measurement in ZPPR-9

rtainty, refir the actual mcertainties presented in Table 113 and Table 1.14)
B Zroms

mal Laboratory (Feb.

Tacemmry Random error Systematic error
Source of Uncertainty cents %o of :uee;u:len
T “Z“;_ 0.2 % for Step3 and Step5
smtistics HeaT |
mﬁid Aiwd i +-10 1.0 % for Step3 and Step5
Ri-g:
MM ﬂ_,_i 02 0.2 % for both step
g = vesligible 0.0 % for both step
% 05 N 0.5 % for both step
— an Step3: 0.10 %, Step5: 0.09 %
Pudecay +-0.0013
Interfuce gap (inchuded in 0.09 % for both step
Geometry adjustment of measurement -
fechnigue) 0.00 % for both step
U masg
Asoumeq  |_Smmless steel weight Depend on 0.0 % for both step
d-e\'iaﬁn:l of Sodium mass EI‘_EEIrIJE\'i void
anerial mass Omase zomes (see Toble Step3: 0.72 %, Step5: 0.67 %
Composition - Wi;‘b — 21000
—L"bm:u@ watio 1.0 % for both step
] Removed sodium mass +-1.0
Difference of stainless stael w.eig-r ‘bemwesn 0 16 % for both Step
the sodiumn-Slled plates and the enpty +4.16
(a) Every value in this column dmﬁi he individual measarement case and is a relative (Sub total) (Sub total)
® ey ) ) . ) Step3:1.16 %, Step5: 1.16 %  Step3: 1.24 %, Step5: 1.21 %

(Total error)
Step3: 1.70 %, Step5: 1.68 %

p(between Step3 and Step5) = O common(S1EP3) X Gconmon (SEPS) _
Orotal (StEP3) X Oy (StEPS)

K 3 ZPPR-9 }FILyT® Na 7R4 FRIGEBIEDEERIRE K CHEREGTHE

B 3 (21X, NEA 23 fr il L7z B~ o F~ — &mmwfv¢7/&M@¢
26, ZPPR-9 @O Na ARA REJSEIZOWT, Efto 3 27 v 7 %A L7236 %
LE#%E%@%@JMMWﬁ%%mﬁﬁémt%%ﬂm%%%®%@T#;%uéﬁ\
ZD3AT v SEERET DRI 72D, IRPhEP OFERNT TIZ, 2D L H 7L
VD EBREZEF M A2 ZER L TV DO T, ERIFRDPTERITKDNTLE o7 BEDOERIT
b, TS DOFYEEROMERITIT. ZO LV OBEEFEN A X X4 — K
EIRBREFELVWIEZNHST=BHTLE),

Z O FEBRREY N v 7 AT S JAEA 7B OREITK L TE, AN
— BB R EBH RSN BT & B E T, iR O Salvatores FX7)> 5 13, [ZPPR-9
D Na BA REEEREICOWTIE, YIS Z 5 Z2MHBREA STV D, v
DHENIRN, ) EDa X "NEZITELE, 4%, BERAEROBRBRNEE R ANL ©
McKnight (K72 E 2L & LIEERMN L E 2 —%2% 72 BT, RSG oL LT, 2o
FiEiwmE USSP EEGRIEAN T~ — 27 35 20 oS T—4% (5.258) ©
FERRZE~Y N v 7 ANELOHLN TN Z EIZhb EBnET,

FlEHNT, JABA DO 2l 2 L7 On, fifTE T VikZE~ b Y v 7 AZDNTT
L7z, ZHAUCOWTIE, 6. TRk LET,
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+, Ziucxt L, **Pu JEZEBEL 1% **Pu Z #1 &R D Pu %9 24% 5 A 72 Pu sl (9 19
kg) OHAEZRT, @IR Pu DT — % OFHIICE T 5 Z L0k ET, F72, FLATTOP
1Z *°Pu JEZEBEL & 1ZIE[F UALRLO PudJd (K9 6kg) & KKY T v ORPHATHE L=
ST, A RIS BET 2847 — % OFHBICE T 5 Z & Ak E T,

1 SG3DIFEHAETIWMYIKRSENEER

Core Characteristics
**pu JEZEBEL Critical mass, F28/F25*, F49/F25*, F37/F25*
*9py JEZEBEL Critical mass

FLATTOP Critical mass, F28/F25*, F37/F25*
ZPR-6/7 Critical mass, F28/F25*, F49/F25*, C28/F25*

ZPR-6/7 High **’Pu Critical mass
Critical mass, F28/F25*, F49/F25%*, C28/F25%*,
Na void reactivity (Step 3), Na void reactivity (Step 5)

ZPPR-9

Joyo MK-I Critical mass

* Spectral index

ZPR-6/7 & ZPR-6/7 High ***Pu |3 K[E ANL-East (3L ANL) > ZPR [ifi it S2BR8E E % F U
THEESNTF LT, BEFHRZ R T 2 AN TERPMTOhE Lz, REDT—4
HICSBEP /> K7 Z 12 VTV E T 23, ZPR-6/7 DIt (Spectral index) (%
IRPhEP /> R 7w 7 D FIZINH HALTWE T, BFHFLE I3 1.5m 0 | WITR
3 ZPPR-9 DK S FIHY & 22 o TWET, HlfHHEEIIAEE SN TR T, 7 U — U AR
T9. ZPR-6/7 WA LT AN O LA B & L PuB(LE (BIE) OFWCLDHMHE
BN e < —fHk T3, XU T~ — 7 R TITAE ORI & AMAE O Rl & 1T X



SFENTOETA, TR SR O EHAREREORBEOFEICLD LD T, W
ORI DUV TUERRER D TR > TV A DT, IERESF.LHEIE (Exact core region) & & IFF
TN TW5HZ 9 TH, 5. ZPR-6/7 High **Pu IZPIHIF L & LT *Pu 2410 &5 &R
Pu OEAENIEHE OB () 13%) K0 &ED (8 32%) O Pu 25 ATEREIR S S
THEY., JEZEBEL [ZMATIZTHMEIK Pu DR ZRD Z ENTEET, FLORS
M ERFNIIHIL Y 7o D7 7y NTHENTWET, 723, ICSBEP & U) IRPhEP
Wy Ry 7 ITHIR DT Z 0y MIHET 7 VAL R ST Y | Pu HiJH
EAA—TVIEROE) REEN SN TVWD LB E L,

ZPPR-9 [T K [E] ANL-West (31 Idaho National Laboratory) ¢> ZPPR [ig f SZER4E & % FC
MRS NIFLTH Y | B F - BIREBI S F2EH] (BLJAEA) &OKE TRV ¥—44 (DOE)
& DILFRITIT O R ESHIFDE » 7 7~ 7Tl % JUPITER FEFr S U — XD A DA
LDTHY ¥, FEBRFBERITEFM (2010 FFERR) ¢ IRPhEP N> R7 y 7 IZf#li 1T
WET, RETT A, IRPhEP (ZIIHEFR ZPPR D IEA T2y 1980 4E{#4 212" Zero Power
Plutonium Reactor"7> % "Zero Power Physics Reactor"|ZZZ L SN Bk SN TE Y | K
ElZd L Pu BUROBEENLENTND EF A ET, FHIERY £33, ZPPR9Y I
650MWe i# =i s 2 A5L5E U 7o i MU R OSSR CL 8 O mndiE e o &S it i o
kA HRE LT Pu B LE (BIE) DR D NANFE.CEE & SMAE DREIR O 2 f8ii T
RSN CWET, FLE ST Im TH Y, THA U] X Super Phoenix %5 D H R &
HFEHF LR SG33 THLY T2 2 —4 > MEL EREOFE.LEm S 2 A L TWE -, dil i
B SN TE LT, 7 U — U R MAR T, B ERIEE TR 20 £328, BN
AR D ZPR-6/7 LRILHDOBHNWHI TS Z & D 1 DT, BREHEERIZER 3 2
EBREOMBEITHE 25 b0 B ONET,

Joyo MK-1 (3 E O R FEBRIE 585 CTRANCHER S 72 F.0 T, JFOEEIE 1 58
W, WOREBIESY 7T Ty TR ERTWET, BT — & X IRPhEP
N Ry Z ISV TWET, FLDEROREHT, SG33 O F~—27 TH]Y Eif
DALDIF L E F22 Y | Pu OMICIERE Y 7 o BNV SNTEY . PubEkO Pu 2%< &
ATWET, D 6 KR &I L7k T — &% EALEM T D g,

WRAIFEBGHEE D T2 DfENTIZEEZ B L £7, LANL OB/NUFELZFRWT, RS
B [ O R m U TSR SRR R AL P E IR R CIREICE T VBT 5 D
IRERF D EENE T, £ 2T, SG33 Tid, MREICHHZ RO T, 2RI
RET N E AW RIC R D 2R A5 5 LI, b L F~v—7
FHRMAOET L 2 W RZAEREERFHREET V) ZMEEITEML. SRR L
WALETT L & OROBHFEROLEZMEE LTHETDZ L &> TWE Lz, JAEA T
ZPPR-9 & Joyo MK-1 #1452 = L2 >TWE LD T, EBROMEL, XvF~v—
7 OOV THH L E Lz, RAICRATHWEZ AT A FosE R LET,



‘ Brief Description of ZPPR-9 and Joyo MK-|

ZPPR-9 o
IRPhEP ID: “ZPPR-LMFR-EXP-002" |

- Date: May - September 1978

- Size: 4600-liter

- Shape: Cylindrical and clean

- Mock-up type: Conventional mixed-
oxide-fueled two-zone liquid metal
fast breeder reactors of about 650 Fuel composition
MWe (Inner core region)

Pz
Joyo MK-| 1

IRPhEP ID: “JOYO-LMFR-RESR-0017 """ |

- First criticality: April 24, 1977 'r

- Fuel: Plutonium-uranium mixed ' i

oxide (MOX)
- Surrounding: Radial/axial blanket of

Fig. Configuration of ZPPR-9

depleted uranium oxide Fuel composition 3 L
- Maximum thermal power: 7MWt~ po - ,‘;gion) ) (Radial layout, axial layout, cross-section of a drawer) 3
F=T—
(em), z
104810 (Vacuum B. C)
8 &)
atst
o] . I
76276 i
- *
18] 3 e i
50.876 j -
H I s

S 5] g f_ -

% 0] @ I

: i

(Refcective B. C.)
g H H -
Fig. 2-D RZ-geometry modeling of ZPPR-9 Fig. Configuration of Joyo MK-|
(For critical mass) A (Radial layout, schematic view of fuel subassembly) 0
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6. FEHMABANFI—UD JAEA [CLDFRIGHR

IFEBRE DR R AR TITEN D, TET VIREIZ OV T A RA E 3, miElF

OFEFH TR SN TV A IRERMTFIEZ AWESA, ErThrniEo k) k
et TFIE L B2 | fRETET VAT 2058 (LT, Mre7 VakE) 2 E &I
BRET D HIEIREMSISNTOERA, 20D, ~fRICITTETLBREZDOL O
EEEBLTCHRVONRBURTYT, IEWEL T, brRiFanbimhEean, Bans
BT UE LIERREEIR, HFRUCERT 2 D EE S 2 LI £,

FRNTE T VRRZED R EBEICOWTERICHII L E3, £7°, FBRIE & MBI EO 21X
BT —H LT — X LR E T NV ENENDOBENORER SN D ERELET,
ZIT, BT X LT X OREIEENICIHMENFIGETT, €9 LET L, £
CRRATIE & DFEN D FEBRT — & LT — X2 DS x5 L5 2 L2 X 0 fgire 7 L
EEWETH LN TEET, 7L, %&Lk%ﬁf&@%i*&lﬁ%%:i%o
TETOT, Hr OFEBRMENTICH LT, BRENTET VIREEZHET 5 2 LIXRIEARA

RETd, £ T, FEEGREDOMG LT 5RO FER2E (55 W IEd DEFHIERE) |
B LT, EBRE & MVTEOZD ZF s, EREEROEET — % OfEO ZFf (IE
MEIZITIEDB) 22 LB Z&ICk Y| MITET AVRRZED ZFME RO ET, RIT, =
DFFENTE T NV REDOGFHMEZ KO ERICHI VIR DT TR, ORI, EireT v

o



FREIIARNT EOMIE RG] T 5 & OIEZITVE T, T LM IER & 133058 @m
METNEEFRE LI EICEDESTTND, ITET VORREICKT 2 BWRZEIC
é@?uﬁwﬂk%iifo%ﬁh@@ﬁ®ﬁwmabfu\ﬁE%%%%wmﬁﬁé
HHEREFET VOB L HMIE GEER T AMIE) . A > = 23T
52 LI X AMIE (BRI A » ¥ 2 1E) | YEBEERR 1) D it B Em O AT L 2 flE (i
BERMIE) R ETonET, INOOMEEEZHDHEE o FLIZH OO FRA
FRER DI IRNTE T NFAED T —HT DL OICEK o ZRDDZEIZEY, &x
DIEG FBRONTET VBRENHIEEXEH a O THOND Z 2 IZR D £, £7=. #f
IEEONIRNSIITET VRRZEOMBI b RD D Z L3k E 7,

SETEE 5 ITRTATA REAWTHAZITOE Lc, Ho 7R3 72 o 7
FELH DL EBVETN, SARICSINE DL, HEITREE R TDIcET b o
ThoT, REMHEZROMICIRE CREENS) DED OPERRCE 2, ), TR
ERZER A » v a il ENEERICHESFEOBENZ IV IEDL DL ONE I DFRT=DD, |,
[BEHEHE OSSR EZMIENRE L 25 O WIEFIZEEMZR S O T IR &7 Lk
FAET 20O TR |, 72 EDOF RN S 1, JAEA O BARZITx L TIMER 155
NEFEATLE, STRITITET VREDHFELZO LD ERET 2 L) RERITH S
NEFATLER, HRBROLREE CTIIMEE L LIXZ TR NT ., BEEmOEM T
DLBETE E FERLE LT,

1. Cross-section Adjustment Theory 3. Evaluation of Analytical Modeling
T =T,+MG[GMG' +V, +V, ]'(R, -R,(T,)) | E"MO'S
M =M — MG[[GMGI FVARVA FGM - Continuous energy Monte Carlo method:

Statistical error

- Definition of matrices and vectors - s .
« Experiment values: R, - Deterministic method: Relatively evaluated by a
; Calousation values: R.(Ty) kind of sensitivity consideration about the influence
« Experimental error values: V, ) .
« Analytical modeling error values: V,, of analytlcal modellng methods
« Cross-section data: T, (Before adjustment), T' (After adjustment) E t t f I t I d li t t
« Sensitivity coefficients to cross-section: G ( stimation or ana y ICal mode Ing €rror so as 10 s€
« Covariance data: M (Before adjustment), M’ (After adjustment) the chi-square value to the degree of freedom or
the number on integral data -
Cross-sections and their covariance are adjusted so as to 9 ) Estimation
maximize the probability that the cross-sections could give more 2 _ _ t 1 _
reliable C/E values based on the Bayesian theory. . x = [Re R°(T° )]t [GMG +Ve T [Re R°(T° )] .
3. Analytical Modeling Errors (Cont’d) 3. Analytical Modeling Errors (Cont’d)
- Estimation by correction factors - Correlation coefficients used in JAEA's study
. - Correlation - .
Vo = Z {(z(f o 1)}2 fi.j -Correction factor Core characteristics coefficient Application condition
m f & Criticality 0.8 S:twgen cores of identical
. . . perimental series
- Example of analytical mode error estimation Control rod worth
Correction Factor | |Factor-1| | Variance Error (Between similar patterns in identical core) 0.7 Between patterns in identical
| Spatial mesh 1.10 0.10 0.9E-03 0.03 (Between different patterns in identical core) 0.6 experimental series
Transport theory 1.20 0.20 3.6E-03 0.06 (Other than ab. ioned) 0.5
Ultra-fine group 0.90 0.10 0.9E-03 0.03 Reaction rate distribution
Total 1.19 5.4E-03 0.07 (Between IC) 05 Betw_een types and positiqns in
> Base calculation conditions: Multi-group, finite difference diffusion theory (Including OC) 0:3 identical experimental series
>a=0.3 Spectralindex
. . . (Excluding F28/F49) 0.5 Between types and positions in
- COrreIathn COfoICIentS (Including one F28/F49) 0.4 identical experimental series
Sometimes by engineering judgment (Strong: 0.8- (Between F28/F49) 03 I
. R . Na void reactivit 05 Betwe_en panem§ in identical
0.7, Intermediate: 0.6-0.4, Weak: 0.3-0.2) 7 Y experimental series s

B 5 JAEAICKBBITETIVIREDRTEE



1. Calculation and Adjustment Conditions 4. Adjustment Results in Cross-sections

- Nuclear data: JENDL-4.0 - Na-23 elastic scattering cross-section data -
- Covariance data: JENDL-4.0 Fig. (Na-23, etastic_scattering)
- Base calculation: With 33-group cross-section set
- Corrective factors: Given (practically ZPR6-7 only) x
- Analytical modeling error (A.M.E.): Standard E

method at JAEA :

-> Results for 2 cases (With A.M.E./No A.M.E.) T ———e
- Adjusted parameters (complements) { . T ' T

-- Total fission spectrum (not prompt) .

-- Total Nu-bar (not prompt) -

-- Energy-averaged delayed neutron fraction (not : : : ! _ )

delayed Nu-d) T M "

2 15

4. Adjustment Results in Cross-sections 4. Adjustment Results in Cross-sections
- Prediction alterations for target cores - - Prediction accuracies for target cores -

Table Prediction accuracies in critical
mass for three target cores

Table Prediction alterations in critical
mass for three target cores 2%

ABROxide | ABRMetal | JAEAFBR

ABROxide | ABRMetal | JAEA FBR
Before 098 088 1.06

wihAME| -0.26 | -0.31 | -0.12 o] 024 oa .
i } . .

ORI e T TS
o

Significant alteration without vz | Pum Na| Fese Possibility of underestimation of

consideration of analytical =

N N - prediction accuracy
modeling error Fig. Components of prediction

Fig. Companentsofpredlctlon

alteration in critical mass for the ABR accuracy in critical mass for the ABR
oxide core oxide core
T'=T,+MG'[GMG" +V, '(R.-R.(T,)) M'=M-MG'[GMG'+V, 'GM
17 18
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FlEFEE LT, JAEA O FIEIC L 2o P HE L LT K6 IWRLETATA R
W T TR 22 P E B REAE R I OW T Lk LTz, MIrET ViRELZ BB LTS
G EBE Lieho e i OF EHGRFEARE R OISO\ T, BR 2R T R4~ L E
L7, 705, BTET NVIREEZ BB LR oSG EIIE, FEBGHEICLVET —
&#%mhi%tzféﬁuﬁﬁéﬂtb fEMTET )V EDOWEDORMAE T — % O
BT, BT — X OBENR/NGHEE o T LESTZ VT 5EMMERSL 2 &%
WARE Lz, ZOFPICLY, 2ESMFITIE, ITET VEEDOB RO EEMEIC SN

I SN LEXTHET,

ABITET, FEETEOEMICE T 5 B RSB0k (F RE, BET—4
OHebR, BEL~ Y v 7 AOFN G HART MV R ORI T — % OB A,
R~ DOXHR AR £) 12OV CHliE L iAo . FEEGHEFEICET 2 EENEG
BEEHKTSZ LB, KSGORYID~ANVA =272 £4, ZHHEHNT, &
ZNBERSIE, A SG TEE L7242 20 DR FEBA U F~— 27 Zfiftr L T, ZDORRD C/E
(FHE,/FEBR) B2 AW EEFREHEZITVET, ZO/KREARE 11 AKICKE
SG33 & A Tilkim L C. FEBMHIER L F~—7 Ofina A E L. NEA AB®EE2 1Ek




LTARSGDI vy varvaE [ T5H5FTETT,

B, FEBGREICIT, BT —F0iE Qo) 2 AT —2 & LTHERT 20
D ETH, JAEA DD, AKSG33 Th, BUESHBINEH L TV a7 — & i
DWT, T —ZWROBEPOHE L REEZ LV EL D& (MWEITSUT, &
T2 HEROBEREZRD D) THLHEREL T, AUNAN—OEEEZHE L, Z0OHK
T = IS T AT . KREID SG33 A& TITbhvd Z &/ Lz,

8. HBhYIZ (EAMRERE)

A SG33 DIEIRIT Y7o - ThE, EE 2 /IO WPEC DR E TREINFRZ, —Ho
BT — 2R E NG, T —F %5 DX, WPEC OFFE Th 587 — # 7l
WHOREBZHHDOTHY ., Subgroup & LTES IO LI RWVD TV, 1 VD
FRVECH DE RS D £ Lz, ML, SRIOWMEZ R T2 Th a5 X912,
FERFHEORRIL, o7 — 2 ORE~ N v 7 AFHONIEFICEBRICR D70,
T A RO ETIEIN—LENT ., EEROEMLEET — X2 MRA > Z LT Tx
FHA, UL LAEERIS, FEBREORRIZ., Ma 71477V 0L HEHRIZ SR S
Lm0, FEIEOMTIE T THREREARIET 22 LI TET., 34bb, ¥
BRAEIL £ 72 1T BB O WHEIEE COBBLT Db DROIZEE R FT,

—J5. EEIEEREE (GEN-IV, >K[E GNEP, HAK FaCT) OHIE) DL, BaFHEEOE
BAOMER M EOBRNH Y ZHICISZDT-OE, FEEGREENRLAE NI EE X
HIVTND I EnD, PN E DY T, FEBGRHEIEIC KT 5 BRE ORI & [FHERH
BREEREZITORTNERERVONBBRTT, ZOHEREEE X T, JENDL4 <
ENDF/B-VII Tli&, #5087 — & O, RERAET —~ Lo TEE LT, Fiz,
IRPhEP 72 EDOIEENC R O E T X 512, FWEERT — 2 O FIEOME  GRZEFEN
oA ET) ICHEHTOEMOREICHAIND LR TEE L, DFEV, 46 FH
WP EBGRHEIED Salvatores [ HIZ Ko THRAUNCIEEZ I N T D, 2010 FOBFRFRET
T LI, FEEREA~OEMN D D=—X & | BT — Z W5 R OGRS D
N7 bV GERRZRFEAE L A BREOFHIICHER T E 512 B OBFEA A L T &
Tt EBERET) BESTET, KASGB DIFEN L > THEHLTETNDIERARLT
Fwnwies s e BnEd,

JAEA |Z. & L Z® NEA/WPEC 0% CEHERAEDNER S viE, FSE O FaCT 7
DERR RO b A U o R AT BUSG 2 EICB W, FEEHEIEZBRAT D 2 N T,
B A 7V OMNREICERCTE 2 TH A9 L O D, ZE THREEMAIZE
HELTEELEL, ZhnH b LT 2DH 0D T, e h, A SG33 DIF#E &k S
T2V EE > TWET, Al
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BN b, FRITEHT 2 Z LI Lo TR, BEBEEOSEND ORI, BKLF
DIFCE B B Ed A OWF BT I BT 2 3B I BB X, P e EIC BT o 0
FTIHELONDLTF ¥ o ANBLOENL, PSFHITEEL LI, LORARTLLE, £
DY, FEBREICE O KOy — % (BRINIIIET —%) 2T 5L59 &9
PR RIER ICH I CE A E Lz, A6 EY &, YREENSE TS 2 bIFEEGH
BIEOMERBICTEEZ DTADREOEWELERL TWaDE 2 LRSI ET,

FRNG, 104, 20 & H AQRAL, BUEICED £9, 413, ZORMAIIKLIZTZD
2, FEEGRERE I D - TV E T, 20 ERNCIEIER ICEHIICE X 7o BRI
T, SFEE, BEOBLIZEXCCWET, T2bb, FEKHETIIHEZED

TRRARTENIFOE 22D TR, BMEICEMRIIH Y THA, BAEOEEEEZ&D D
T EFHREE L EWE T, ZOERITIERE A 2R b, FERICEEED G S 2R
T2 LW RIED Z & TlEAenE BWET, LIES IIBEER > BB, BSGEITE
WEZATHFIHELTCVWELEZDOT, ZOXIRMEEL LNLRmE s L
B LIEEZ VW E BnE 4,
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