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Vi : volume of the plate i
BEiR. PPUEEGOBEMRAEZE L. FCA &/ TIE DUO AR 3 . ZPPR LTI
U s O otR 2 #0% L U DU iR & ZPPR—Fuel & 1 A5, WHR EL D, MR T L ORISR

(Ri) QRETHE. PP UNKESRLBMEREFD. BREROH TORISEOMY
BEMEBNELSND I EM S, EREIRLZBIREI S LRI ELTH 2 LT
5o

FCATI. K 3iItmd LI, DUO AR (i~ 65mm ) % ETFiZ248 L. M
BARDHAT S % (B~ 15mm ) 4HEE~D, ZOHEICID. RiZESENE
THIENHES,

ZPPRTid. Us O sk U DUIKDOTHKRDHEET 72 EEZL SN S, L L.
ZPPR-Fuel 37NV b= LED T Y OREMEITH D BEIHHTHILNRLETE
B £IC. B THOREMIEEN T, ZPPR-Fuel 245 L. MBHRA O 5
% HIE LT3 (Stanford and Robinson KB ; B 4). ZOREL. RELF I EME
EQBEETEHEEL SN, FOIETIZEELTORL, UL, FHFAXRS b
VPO LR D00 BEEPOBORIIFLILITES 2B DTS, T

— 144 —



T FLIEDROREIEEBTIRD. ROIIBHMEET . ¥IVAOD
ZPPR-Fuel (64mm EX) %, ¥450BEIOHEHR 2HRICE XHRZ . JOBEHRKORM
IZHAE RS, S SICBREHEA IR ICAERD M5, ChOoDRISRDLEN SBHDHE
X %Ky, Stanford and Robinson EERODEAH#IET %, ZPPR-9 Tid C8 KRIED
Stanford and Robinson EER~NDHIEME LT, 0977 + 1% 2B T2 TOEIIANERE
IKHEALTHA,

EIVEBEFEEIE. ROLHIZE S,

N T 77—
C8 F9
FCA(TZ Cell) 1023 £ 037% 0990 + 026% (i 1)
ZPPR—9(SINGLE FUEL Cell) (#¥2) 0.9256 = 0.42% 0.990 * 0.51%

(FE1) EvFAVastEOKR (FCA TREMIIHEKIL)
(#2) Single Column Fuel {ZB % 172 Inner Core Drawer D4

VLTSRS OREF . FCAL. ZPPRFLI, RIUXIBFRERANLTED.
WEEEHBR LTS, AR LTRRNLGELETIERRIFEELLENEEL 60,

3. EROREFE
FCA HER DRl
FIEROAEEL. @ RTEZ & SISV TEEF M LTINS,

(og¢p) = Ck / N-K-Fk @

Ck : TRIVF— kD v RO

N : BF¥ (BOBEEBZEICIDKDS)

K : A B tm ORNEEE BT tr 105 | S H T HIERK

Fk : RIERE (b= LB OFHER)
BHITLOBREFMEER 1ITFT,

ZPPR EEx DFRZFFM
Q) 7V X 5T Utc ZPPR RIGRHFEDBER FRUZ O BARNEE R 2 1577,

— 1456 —



BEOHFLLTR. REL{AHTT

(D Mapping foil 77 > < BRI OHETE 2.
@vIVT 77 5 —DFHEEE.
QBB IEEE

D3HARH 3,

(2) & 312, ZPPR-13 A MFEHHIF L EERTD SCF ORIGRIZ DN T DB E TS
RETRT, TIVITV ZHDFHM LB 213 P49 #apHERIE I LT 2.0%. C8/F9 I
ISR HBIEIT LT 24% TH 5,

QEBRM S/ ONIEIVT 77§ —ORUMERIET 700, VIMI—Fitk3E
YTHIVOREME EDHBEE 41079, ZPPR-7 .00 DCFick I 3 MED /
IFVEDZEEZ. CBRIEH 1.2~ 24%. FIRIGH 11~ 18% Thb. \WWiFhd
MEDBENTRO—HERLIZELTS,

4. F&H

C8/F9 ISR LLAEMIZ DT, FCAR LU ZPPR DA B L. MR FEE LU
HEFMOBRE EIT - /2o COHFIDEBRHEIL. METHEORWHIEROKELLE
ETHHHE LB 2T RE L THOQZ IV ELEROEASDEICLD . B5
NBHIEEBNRTET, REDFEELT, MERORKEENEAT L ELIEE. £
DRESE. FCA BLUZPPROEREAET 2% R EBTLE~20BELEZ O
%o

FHRITBEREUAERE LTI,

1) Fv<=o LB OHRIE

2) vIVT 77 5 —DFHE

ONIE AT g

Fov==y L HEBROBMREICE LT, 2% BEOHELFMT 52012, F—
FHF AR PV TOREHEROBEEOENLETH S, L L. ZPPR HLEiAE
BEUTLUE > BB A TR, BAUNSKRABETH 5,

BIVEBLZBIT DN TR, TV FAINVOHE TCOKRINEEETH 55, ZPPR-7
TOHRFHERNOHWT L. TOBER 19 EBL L LFBNWEZEZ SIS,
ZPPR EBHONT, JHE OBV RITNI ED 6. C/EEDOHE 5% 12D T,
EBROMBNMSISIIBRTHIEEFHERLH, FCAELTHE. 75 V20D
MASURCA v 7@ BFS IF & OXRAMRES BB T L I &IZ78 5,

— 146 —



Wh. FERET. HBE. BHE B BLCRNE @) ». VY RESH
DTANTI=F VT TN=TTITo 1 BEREIT. HENZORHELT, £&Hd
DTH5,

S35 3k

D kA, fl, TEREBh 75 A7 FCA RISRE DM E OBEE] |
1994 FHROFFHFER, G18 (19449 )

2) T.Sakurai, et al.,"Measurements and Analyses of >** U Capture to **° Pu Fission
Rate Ratio at Fast Critical Assembly," 1994 Symposium on Nuclear Data, 3.2 (Nov.
1994)

3) S.B.Brumbach and J.M.Gasidlo, "In— Cell Reaction Rate Distributions and
Cell— Average Reaction rates in Fast Critical Assemblies," ANL—85—44 (Aug. 1985)

4) "The JUPITER Program: ANL Analysis of ZPPR-9,” PNC SA385 85— 01, Argonne
National Laboratory (Sep. 1980)

5) "The JUPITER Program: ANL Analysis of ZPPR— 10," PNC SA385 81— 04, Argonne
National Laboratory (Sep. 1981)

6) "ZPPR—9 Monthly Report for September 1978," ZPR— TM— 328, Argonne National
Laboratory (Sep. 1978)

7) "ZPPR~— 10 Monthly Report for May 1979," ZPR— TM—341, Argonne National
Laboratory (May 1979)

8) "ZPPR— 10 Monthly Report for September 1979," ZPR— TM—352, Argonne National
Laboratory (Sep. 1979)

9) "ZPPR— 11 Monthly Report for April 1980," ZPR— TM--366, Argonne National
Laboratory (Apr. 1980)

10) "ZPPR— 11 Monthly Report for June 1980," ZPR— TM—372, Argonne National
Laboratory (Jun. 1980)

1) &R, M, TEOREEZEH URICRRED DD R 2 H S RIEFEDL
BEE | . JAERI-M 93-153, (19934E8 H)

— 147 —



#1

(a)

REOANR

FCAXVII-1 §7.00 52 [0 38 3 52 28 25 311

Pu239 fission U238 capture
HH EXHA i} i} 3 4 3
DR HERT RE (%) | ORE AZRT #BE (%)
Mapping C Counting statistics 0.57 C Counting statistics 0.86
foil of mapping foil of mapping foil
N Foil weignt 0.2
f Decay correction 0.43
factor
Correction for 0.66
gamma-ray
self-attenuation
INEE * 0.57 INE} * 1.2
Detector F Counting statistics 0.57 F Source activity 0.3
calibration of calibration foil of Am243-Np239
Counting statistics 0.33 Counting statistics 0.1
of absolute fission of Am243-Np239
chamber source
Deposit mass of 0.5
absolute fission
chamber
Correction for 0.56
counts of absolute
fission chamber
INEt = 1.0 /gL * 035
Cell factor Statistics of 0.26 Counting statistics 0.37
monte carlo of foils for reaction
calculation rate distribution
within a cell
Flux level Counting statistics 0.62 Counting statistics 0.77
monitor of monitor foil of manitor foil

* Sum of root of squared i

(b)

ndividual components

BEOAT

HH Pu239 fission U238 capture U238 cap. / Pu2d9 fis.
Mappin 0.57 (%) 1.2 (%) 1.4 (%)

foil /7 \%F

Detector 1.0 0.35 1.1
calibration /Mgt

Cell 0.26 0.37 0.46

factor

Flux level 0.62 0.77 0.99
monitor

RELE " 14 1.6 2.1

* Sum of root of squared individual components
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JUPITERICH T 2 RUCERBEBRZED SR

(Ref. ANL.-85-44)

FEETE - NARFD ]

Typical Uncertainty

i - 24 s
soH il Pu239 u23s U238 U238
fission fission fisston capture
Mapping foil |Counting  statistics  in BHE OB DO T, L ¥ A 7O R EH LRSS 1% 0.7% 1.5% 0.5%
mapping foil values
DIL% & DAL, JOMMEITIIES,
Positioning a sample "8 e % 0.3% 0.3% 0.3% 0.3%
above a gamma-ray
counter
Cell factor COllﬂlillg statistics  in Ty — ’f':(}{‘ii;'fé I‘%S‘:ﬂ: L Z)l]“]ilf'?;ll%ﬁjfo 0.7% 1'5% 0.6%
measuring the reaction rate (ZPPR-13B/4 (RA2) ([/e)
distribution within the cell »HDC-SC-DC
LR [o8T))
Plate-averaging procedure FREKMIZABREThH Y, £OLREN T LRI, (ZPPR-Pu) ZPPR-PY | ZPPR-Pu) | ZPPR-PY
(ZPPR-PWAEHR) : DSianford-RobinsonI< SRESHE ORI 0.5% 0.5% 1.5% 1.0%
@half-thickness fuel plates Tl5E (U30y) (U30g) (U30g) (U30g)
(U304 18)  : DU238 foildH D FPD loss, Dmetal foil & - 0.5% 0.5% 0.5%
AL O R D (DU Metal) | (DU Metal) | (DU Metal) | (DU Metal)
(DU Metall) : QR HEAUKO RiED & . @FPDloss - 0.5% 0.2% 0.0%
Detector Delector  calibration MO EE . F 2o 2 MHIORIBHO I & & A4 0 Gl fil) (It 12} (il /) (Il 4)
proceduie B A B, KIBHIEIZ D w T, F25/F49:1.0% . 1.5% 1.3% 1.9% 1.0%

F28/Fd49:1.2% . C28/F49:1.8%
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®3 BMESHOM (ZPPR-13EHRIBIEIF LR TOSCFORIGEK)

#1) (B12)
HHE AR T ZPPR-13MDSCF® ZPPR-13DSCFD
Pu239 fission #& X} & il 5 U238 capture/Pu239 fission JUGZ IL il E
Mapping | Counting Statistics in mapping foil 1.0% (Pu):19%. (U238):0.5%
foil 1 Eoil positioning of foil in y -counter 0.3% (Pu):0.3%. (U238):0.3%
Cell Counlting Statistics and Foil positioning 0.7% (Pu):0.7%. (U238):0.6%
factor  {in cell factor measurement
Systematic uncertainty in the cell factor 0.5% (Pu):0.5%. (U238):0.5%
Detector | Detector Calibration 1.5% 1.8% (= (Pu):1.5% + (U238):1.0%)
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TABLE X, Comparison of VIM Monte Carlo and Measured Cell Factors
in the Core and Blanket Cells of ZPPR-7
238y (a, ) 238y(n, £) 239y (n,f)
VIH Experiment VIM Experiment VIM Experiment
Double
fuel 0.889 t 0.008 0.9008 * 0,008 1.080 * 0,022 1,057 * 0.012 0.990 * 0,005 1.0014 t 0,008
column
138-40
Double 0,884 t 0,011 0,9075 t 0.004 1,056 t 0.024 1,048 t 0,008 0.983 £ 0,007 11,0014 t 0,008
fuel
column
138-41

Blanket

0.990 t 0.010 0,9754 t 0,005 1,045 % 0,022 0.982 % 0.009 - - - -
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Depleted U foils
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