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L et 02 amTYTYS Assume the common error of two reaction rate
2 Jezebel - F28/F25 0 J' 11 N ratios (e.g. FA9/F25 & F28/F25) comes from
3 Pu239 F49/F25 of +02 09 ] the error of the common reaction rate (F25).
~ (W4 -
4 F37/F25 0V 0.2 +0.3 )1_4 , ,,,,,, ,,"
Jezebel - ==\ /5 I B R I N R R R =
5 keff o o 0 0o o2 b
Pu240 -
————— Symmet ic
6 keff 0 0 0 0 0 03 <
—y\"\\
7 Flattop F28/F25 0 0 0 0 0 O .( 11 i From,rCSBEP and IRf>hE DVD. ‘
8 F37/F25 0 0 0 0 0 O "+0 2| i, 4‘ 7
9 Keff o 0 o o o o %% @ /
‘~{ ’4’¢\\IL
10 F28/F25 0 0 0 0 0O 0 0 0 030
ZPR6-7 | )\
11 F49/F25 o0 0o 0 0o 0 o0 0 ¢ 40221 .
~ /
12 C28/F25 00 0 0 0 0 0 0 O_+02+03 ;~2.4,"
ZPR6-7 ~ A7
13 PL240 keff 0 0 0 0 0O 0 0 0 +09,0 0 0
14 keff 0 0 0O O 0O 0 O 0(+06,.0 0 0¢(+06 015
15 F28/F25 0o 0 0 0 O 0 O O 0 0 O 0 0 ) ' step method
16 F49/F25 0o 0 0o 0 0 O O O 0 0 0 0 0 12| 2 )
ZPPR-9
17 C28/F25 0o 0 0 0 O O O O O ¢ 0 0 0 .2 +0.3 1.
18 Central Na void 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ®
19 Large Na void o 0 0 0 O O O O O O 0O 0O O O O 0 O
20 Joyo keff 0o 0 o 0 O O O O O O 9 0 0 0 0 0 o0 U0 018

Fuel Plates in ZPR6/7and

* Diagonal term: Error value (1 sigma, %) ZPPR-9 is found
-91s Tfound as common.

** Non-diagonal term : Correlation factor (between -1 and +1)

B2 SGBAUFIT—IDERBET M) VI RABTEICET 5 JAEA L DIRE

4. BRAT— DB ETIVICRT HRET M) VI ADEE

mﬁf\%ﬁ%?wwivkj/ﬁ7\Nm)@&EhOwT\MEX#%T%ﬁﬁA
DFENTE T VR ORREEI IS k) 2B L E LA, thohgBIx, ek
VRN ET, 20X 5 il FERHE CTEET I VLEER 2L TR >0 T,

GBS WAB DRl Z RN LE Lz, 2, 40 SG33 R F~—2 T
ﬁ\%ﬁmkbf\@m11w¥~%y?ﬁwm% LORER, £721% 33 BEORERH T
FENTIEIC ZIUCH Y T DM EZ A o R AR T 2 L A2RiEE LT, £ET
N R ORERREIL, FEREREICH AR TR/ NS N EBIMA A= E 2 T
Tl Tholo L BNET, £7. ZOMWTETNVREELBET L Z &0 THEMIC
VETHDH I EIE 2B TR L ) IS HEIEE %5:&ﬁf%ibk&%mﬁmmmi
KOMOBNMEIXE TR > TV =D TT A, Salvatores K723, ["in principle" & L CII4 %
721 EREL TN ERGEEHED HBREY /11272 £ L7z, Salvatores K13 JAEA (2%}
LTHHMZREH L Z O TT N, I TEHERFIZR > TS NEZOTEH L TWET),
TITI, BRI ET VRE~Y N v 7 RE EORET H0TT N, AEI
FET R —F T v a FE L PRTEmFEZ V31T D R4 T, JABA 7 HEGT Loz
REITWE Lz, BEIZIE, BT — % OMEITEZ KD 55 HIEIEFE LT, T 3
DD =AY £T,



(F—R 1) ERIFILXF—FEOTHILOGEZERERT 156 -

BERMEZ B3, YT b ERWET, ZOEAIL, T E T VIR EOEERZEIT,
ELTHNBHBENLEONOMERREICRV ET, LL, ZTRETOEST IR
fEMT DWFFE[2,3] T, HIHETIRDO T A 7 VRIHBIC R T 534 7 ANRBAEDE T IV
2 EFE OMARAZEIZITE D AN TV W ERD o TWDH DT, JAEA 5 TH]x
FET ANV REICEDMEFRED 2 5% lo @2 LTI E I D) LIREL, 251
THNE I DIIESIER ORI LD DD, ZONA T R EB[E LI fifire T L34
EREEITOZETERELE L,

7o, T T ARREORY T — & M OMBIZEAMICENL O A LET, 727
L. ERRZEOHGLEREIU LI, AT T ANVEHEND, 2 FEEO KSR % HH
L. O RAFE S (K 2 Tik F25 (U-235 ODZROGER) BSHY LET) O5AI.
YVREDOMHBEIIBET 2 LERH Y £7,

(r—R2) REMDAHTRINEEZRDDGHE

ZOWETIE, ETEA LTS EEMARMNTE T U X DHIE (kB A 1E
MR A v v 2 ffiiE, =R XF—BIMEEHER &) 2175 2 &2, FEEGREONE %
W9 D5 RAMHRICR D £3, 2O LT, BERACOWNTL, MiERELZLDLFLT
<\ M~ OMENTE T VEEHIEE OISR IS < ik BIRIciE, EEHEET L
D OFEAE T L ~OEFEMIEREO—EHE JAEA TR EDORKRERND 30% 4 =) &6
FLEboE LET,

—J5. MBREIC OV TIE, B ICHi BB DO NI b Il 2 A e 3 5 ik a1
FLFE Uiz, KEEEFLTH D ZPPR-9 &/ EHIF L CTh 5 [ DR EE B,
BARMRFIEZE 3 1R LET, OF T, FHOMIERED 30%% £ OMIEICH KT 5
fRfrET LR L LET, OKIC, JBRELTND 2 DOMET—XDH 5, ISV
DIy NIEHEDERNRTE THHL ERELET (ZHUIPBBITHIED X =X A
(] X HPE IRV ORISR K 3 533 42) 1XRI U T, £ OB &R ETZT 23 F O
TRARDEVIEZEZITHESVWTWET, ZOREIT. EOMHEZREKRR (725 AMRSFH)
WAL > TWND Z Lz d EHWET), @E L, MIEOKG SRR 551X, Wt
MR A= A LN R D B2 MHEITENEOE LET (X 3 OfICix. BEEGHRER
ERZCH =Y 5, KEYFLTH D ZPPRY E/NUFLTH D T 1%, FHETA
R MNP RKRELS B0 T, BHHBEAHEONR G E S TR MHBIX AW EHEE LT

Ui, M JABA X, —ODEL T WA O EHENS R o RN SR A FHET AT, T
HIZFCHDEHND Z L2 DT LOFEBENT < O TIERWNAEZ X TWE LT, L,
SIGRE WIS ETT D, R UHMEFRE V- T h S fai 2 S A 2 X 5 iIcirmfg o = %
LR —RKEER R AU, RITVHBITENE DL R L TIWEAI EHELERERDY T,



WHZ IR ET), @FLT, FMIEEHBOERENOERAELZ LIV b DR
MR LET, @OREZIC, ERFEELFEKIC, L LTWD 2 T —X OMITET
JVRRZE DR BIR S & B D I@RR S L RRREO L OENLEE L ET, K 3 OERICH
0 ET L OIC, RAEEE O ZPPR-9 &/ E AL [ OERSEOHEBIREIL, fi#
PrETFABAEDRKE SONRBRRD Z LM D+0.14 LpRV/NELARD | ZHUdiFyE
7R L A VET,

Correlation

Error classification Independent Common Independent  Common factor

keff by basic method 0.99372 0.98060

multiplied by 0:3
Transport e
s 0 — @ £523  &74
a

ssumed as common*

Mesh-size g5 0 +28 210 %56  +28

Correction effect
by detailed

model Ultra-fine +31 0 @ +15 0
energy effect - i
assumed _as independent

O-Common,A X O-Common,B
+47 +14 0 0 0 Pap D

(unit:pem)  Multi-drawer
effect

O-Total JA x O-Total B

Cell-asymmetry

offect -52 +16 0 0 0 0

+37 +79 +526 +79

Total 0.99625 0.99560
+88 +532 0.14

(Ref.) NEA IRPhE Handbook, DVD (2010)

Rule 1: One analytical modeling error component is “proportional” to the correction value (30% here).
Rule 2: Smaller error value between two data is assumed as “common error”.
Rule 3: If the sign of correction values between data is opposite, they are assumed as “independent”.
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Exoerimental core ZPPR-10A (: A) ZPPR-10C (: B)
P (600 MWe-class FBR) (800 MWe-class FBR) | Correlation

factor

Error Classiﬁcati()n Independent Common Independent Common
keff by basic method 0.9913 0.9916
Transport
+530 +93 +129 +430 0 +129
theory
Mesh-size
Correction offect -130 *21 +33 -110 0 +33
by detailed
model Ultrafine =150 496 242 +140 0 +42
energy effect

(unit:pcm)  Multi-drawer

+ +
effect 40 L =3 el v =z _ Ocommon, A X O common, B
Paps = p —
Cell-asymmetry Total.A X OTotal, B

effect -60 +10 +15 -50 0 +15

+97 +141 0 +141

Total 0.9966 0.9961
+171 +141 0.82

(Ref.) NEAIRPhE Handbook, DVD (2010)
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2py(n,f)

Pu-239 Fission
(above 10keV™)

Cross section (b)
-
]

15 ' s JENDL-4.0 ——

> Note: The fluctuation among three EHOiE via
lil?raries seems quite large compared Loy = 1
with the STD of JENDL. We had s (Mev)| E——
better consult the nuclear data people 10 e .
of each library. Pu(n.f)

BRI TEEL 10keV~1MeV
DIARIF—EiE

* Above 10 keV, experimental data
measured after 1960 analyzed in JENDL-4.0

Deviation fromf JENDL-4.0 (%)
s o

by simultaneous fitting of U-233, U-235, U- ENJDE}":-_I?_-;!';I_?
238, Pu-239, Pu-240 and Pu-241 fission cross JENDL-4.0 ——

sections and their ratios by the SOK code. 0.01 0.1 1
Energy (MeV) <Plotted by O.lwamoto>

S =S — ' ¥ :
- JENDL-40 —— 1
5L ]
- Pu-239 fission cross section -
19 (simultaneous evaluation)

Cross section (b)

Energy (eV)

<Plotted by O.lwamoto>

B 6 Pu239 O HMEBODRIES A TS JSHEE. BIEME. JENDL-4.0 Z#{RE



239P“
BRFCRELY 0keV~1Mey | [HE T ey S e S
DIFILF—EE 2 | 607 |0.17]0.69|22.18]9.36] 37.8 | 4.34
S~ | 223 [o017]os9] 19 [105]2656] 0
4 135 |0.12[0.64]29.01[10.29]18.18] 0
5 | 49801019 | 0.68 |34.01| 5.66 | 11.55] 0
A0 vs. E for Pun) 6 | 1.83e1 | 0.57] 0.85 [46.063.98 | 9.04 | 0
20 ‘ e ecsiee e et 7 | 6.74e2 |0.58|0.72 [40.04[ 237 [1012] 0
2.5+ L e 8 | 2.48¢2 | 0.58|0.96[2852]2.16] 7.39 | 0
2'0_‘|—|_L‘|J-|"L\ / C e ey 0, 0 | 9.12e3 |[065|0.62]8.64|404]1546] 0
157 2 10| 2.03e3 | 02| 12| 0 |074]139] 0
1.0 [ 11| 454e4 | 02 |124] 0 |12 |125] 0
0.5 - 12| 2.26e5 | 02 |047] 0 024 061] 0
L e s e vy e ey e ey U 13| 4.00e6 | 02 [143] 0 |03 |122] 0
wIrwwmvrvYYY S 5 R EF 14| 54007 | 02 |0388] 0 |044] 136] 0
2 | 2 15| 1.00e7 | 02 |1.11]| 0 |068] 1.6 | 0
=] | m <BOLNA Covariance, SG26Report, 2008>
aj_ _9}3 29py
3] Ly Gr | E[MeV]] v Of | Ginel | Gel | Geapt | On2n
N B 1] 196 1 | 5 [10] 5 [ 15]50
3 2 | 607 1| 5 | 10] 5| 15]s0
3 - ~~3 [ 223 1] 5 |10] 5| 15] o
= L 135 1 s 15 5| 15] o
=] B 5 | 498 1 s1s ] 5 [ 15] 0
- | 618l | B s 15[ s [15] o
- : T 7 [674e2 | 1| 5| 205 [10] o
Correlation Matrix 8 | 248¢2 | 1 || s 25| s [w0] o
10 -10 9 [912e3 | 1 sl 305 | 5 | o
= = I 0] 2033 |05] 3| 0 | 5| 5 | o
08 -06
04 4 11| 454e4 |05] 3 | 0 | 5| 5|0
0-2! 02 12] 22665 [05] 3 | 0 | 5| 5 | o
o0 B 13] 400e6 | 05] 3 | 0 | 5 | 4 | 0
14 54067 |05] 2 [ 0 | 5] 3 | o
15 1.00e7 03] 1] 0 | 5] 2 | o
<AFCI 1.2 Report, Sep.2009> <ANL Covariance, SG26Report, 2008>
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TML

ABR Ox. Uncertainty on K, (pcm)

Tsotope Ooup | Ot v 0, | O, | Total

U238 293 3 117 558 643
PU230 331 | 236 | 75 o | 76 | 31
FESE 161 [ o 243 146 325
PU240 03 | 76 86 2 3 155

016 106 [1] o 42 2 114
PU241 1 | 108 | 4 o | 2 109
NAZ3 2r [ ] 21 | 82 | 89
PU242 1 [ ] o | o 2
Total 494 273 164 249 | 588

mass for three target cores

Y/ABR Oxide Y\BR Meu\/JAEA FBR >

(Before) QQEJ/ 088 ‘\msJ

Reference 0.20 0.29

0.22

Case2 020 030

Case3 020 0.28

4. Adjustment Results in Cross-sections

- Prediction accuracies for target cores -
Table Prediction accuracies in critical

Fig. Components of prediction accuracy in
critical mass for the ABR metal core
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FBR Uncertainty on K., (pcm)

Isotope | o, | o5, v Ty | G | Total
PUZAT o4 | 1063 | 37 1 19 | 1088
uzis 3o | 39 | 145 | s2 | 777 | 851
PU240 204 | 176 | 194 4 8 332
PU239 | 230 | 181 | s6 T 63 | 305
FESE 79 0 0 82 | 105 | 155
018 125 | o [ 3 R
PU242 L] k1) ki 2 5 101
NAZ3 25 [] [} 17 | 85 | 1
Total | 480 | 0s4 | 253 | 105 | 701 [N

Uncertainty (pem)

e qﬂl.'m
Pu241 FBR Uncertainty on K,
Standard Deviat. %

—.u_i
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3. Adjustment Results in C/E Values

- Critical Mass -

3. Adjustment Results in C/E Values
- Spectral Indices -
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4. Adjustment Results in Cross-sections
- Na-23 elastic scattering cross-section data -
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Fig. (Na-23, elastic_scattering)
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SG33 OExiE HAIZRI L TiL, "This WPEC subgroup was established ~. Indication should be
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