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As a part of research and development of an advanced fueled fast reactor, we carried out
benchmark experiments in the FCA-XVII-1 core with MOX simulating fuel to obtain reference data to be
compared with those measured in the FCA-XVI-1 and XVI-2 cores simulating metallic fueled FBR.
Following nuclear characteristics were measured in the experiments: (1) Criticality, (2) Fission reaction rates
of 2%Pu, 25U and 2®U (i.e. F9, F5 and F8) and capture reaction rate of >**U (i.e. C8), their ratios (F8/F9,
C8/F9 and C8/F5) and axial distributions of F9, F5, F8 and C8, (3) Sample reactivity worth (e.g. plate
sample (fuel materials or resonance materials), B,C), (4) Sodium void reactivity effect and (5) ***U Doppler
effect.

In addition, extra measurements were performed in modified FCA-XVII-1 cores to obtain
experimental data for various reactor types: (1) Measurement of sodium void reactivity effect in various
plutonium isotope compositions, (2) Measurement of sodium void reactivity effect in a core where axial
blanket was replaced with a sodium layer and (3) Measurement of various nuclear characteristics in a nitride
fuel region.

This report describes methods and results of the above experiments and method of analysis.
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Resonance Material, B,C, Sodium Void Reactivity Effect, Doppler Effect, Nitride Fuel
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2. FEBRiER

FCA Tld, BEHCR OB EEERZ 2 4 > F (5.08cm) EZicKA (Inz Bk
), AT v U ABOMPAREBICING TREME L 32 (Zhz R8I L LR, BESIHL
ZEEM (F-side) ROBEM (M-side) £EEHEDRT v L REUEFENER LIFLEHA LT S,

FCA-XVIL-1 §Flld, 8 U 7 A%H MOX MEWSHUERF 2 v —  BFEL & U CREEL 7-8%
Th B, EROPLIIE MOX B2 L 72 T2 2 V2 HEENCIRE L 727 2 ME (SR
1% 68.52 cm, & 91.44 cm) 23H D, TR MFEBOAA% 2 BEO N A N—1H (PD XU UD
V)X 5Ly 7 v 7y JHEE DUB MBHHA TW S, 7 A FMEBO L E THICES 30.48 cm
DWHIT 7 v b SB wdidh ), KEEEEHIFE O OIS S 5 OTIR % B L0 B
LTw3, FIA4—GERNIZIZ. FCA 28T 2 7 & OHIfER N2 SCR SRIEZI N2,
FCA Tid, B, HlEBAUOLeme LT 2 EBE L 2B L 2889 %, FCAXVII-1
FICE, EREOEEERZNENIC 1 RFOFIMEL 3 RROREBIERIN TS, 1 R
ORI, 2 ROBBIEIHLIC X DR 2, KeBRfEEL AUty ., HifEL R
RIS 1| REOZERIE 2 KAOMBEIHLICK DR L, Thbb, fiELZeEe, Filo
HBAHEIC 8 R, EAOELGETAR 16 KR T w5, filfllE L Zelix, EGoEA RO
NS S BEE (FLHDLE) ETHASNS, RTFFOEERICIEE, TRXRTOLRBIERE
mE AN, BRI AINZE IATHEFFIERER S,

FCA-XVII-1 AN EER U2z 7 A MEIK, F I A4 N—B A OCHIHZ SR oS MEE  H Lico
W, B ooy — R EGIH LEHEREZ Z N F N Fig 2-1 & Fig. 22 KR T, ¥/, &5EK
(e MICHI L R TFEDAT YL AZMA TS D) OWHEFTHEES Table 2-1 I2RT,
F A FMEROFELMEOBA 2N T2 13, AT VL ABE 92%2Pu-Al &€ (MUF. Pu92 ¥
%) 2 8. %7 7 R (T, DUO, i ET3) 3, 7AIFR 2 MZELTAT VLA
WESEF N Y7L (BT, Na e d32) 4 EHEHLE, T2 e VOBSEETLV =T 4
e (Pufissile / (Pu+U)) & 13.2 %. BRRMARELGIZN 46% L 72 3, 7 A FEEICIZ, BEEEAE
EREBMIESEICZNEN 121 KD T2 KU SB w5 a 2B L (BUT. B2 T2 51HL
LUER) BEM L, FIALN—FRICIZ. 7T BB E 94 3—PD HIH L RO EEY
ZVBEBLE 2 4 85—UD BIL (L b EMETHHICHWAmM 777y PELTNU 7uv %
FiiE) MLz, EROBWIIBEL TIs F o4 =8B HOREUE I U AR % 5
5%, FCA BHAEAHROREL LUEREATHEEINS 2 L2 5, BEEIC X 2 BEHELR O 21l
BT 2B\, 2MPu A 14.36 FTHIET 2 -0 KB R EE L 2RI X b EDS
295, CORD ¥pu OFEFEEEIR, BRENELEML 72 1992 4 1 ARBCIHEL - fE

Th b,

FCA-XVIL-1 Ao, 121 &) T2 5IH LA, PDEIHL 60 KRT UD 5IHL 424 (»hn
bRAHIEGHYD) 2EM L. 2RFEofEEZhBAL LIDRETBR L ko7, IBFRG
FOKFWIHEIR % Fig. 2-3 1277,
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Table 2-1 Atomic number density of the homogenized cells used in the FCA-XVII-1 assembly

(x10%* atoms/cm®)

Nuclide * T2 SB PD UD SCR NUB DUB MTX®
H - 6.6199E-5 7.1148E-5 1.4821E-4 1.4695E-4 - - -
C - 5.5560E-5 5.9707E-5 1.2439E-4 1.2335E-4 - - -

0 1.7038E-2°¢ 1.7066E-2 1.3133E-2 1.3427E-2 6.3652E-5 - - -
Na 7.6563E-3  7.6563E-3 7.6564E-3 7.6564E-3 - - - -

Al 2.3188E-3 2.1688E-3 8.8251E-3 8.8785E-3 1.6951E-2 - - -

Si 1.9671E-5 . 1.9671E-5 - - - - -

Cr 3.3850E-3 3.1174E-3 3.3850E-3 3.1174E-3 3.3594E-3 1.8101E-3 1.8101E-3 1.2290E-3
Mn 2.5007E-4 2.2939E-4 2.5007E-4 2.2939E-4 2.3263E-4 1.2001E-4 1.2001E-4 8.2000E-5
Fe 1.2226B-2 1.1217E-2 1.2226E-2 1.1217E-2 1.2046E-2 6.4727E-3 6.4727E-3 4.3930E-3
Ni 1.5471E-3 1.4131E-3 1.5471E-3 1.4131E-3 1.4606E-3 7.8944E-4 7.8944E-4 5.3600E-4
3y 1.3954E-5 3.1633E-5 1.4701E-3 3.7305E-3 5.6514E-3 2.8968E-4 8.4422E-5 -
28y 6.8690E-3  9.3075E-3 5.8348E-3 6.0049E-3 4.2724E-4 3.9888E-2 4.0174E-2 -

Py 1.0455E-3 - 1.0455E-3 - - - -
#40py 9.1348E-5 - 9.1348E-5 - - - -
1Py 3.4581E-6 - 3.4581E-6 - - - -
2#2py 8.0368E-7 - 8.0368E-7 - - - -
T Am 5.1932E-6 - 5.1932E-6 - - - -

a) Hydrogen, carbon and a part of oxygen is included in a coating of the EU93 or EU20 or NU plates as
impurities. Silicon is included in the Pu92 plates as an impurity.
b) Empty matrix (stainless steel). c¢) Read as 1.7038 X 102,
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5.08cm 5.08cm 5.08cm 5.08cm
Na Na
DUO,
Al203(1/8) Al203(1/8) ©
ABOE{TTTE]
Na Na Na
Al2O3(1/16) A[203(1 /8) < £
DUO, Al203(1/4) pDuO, §
ADGE(ITIE) 10
Na Na Na
ARO3(1/16)
0o3(1 Al
DUO, Al203(1/8) 1203(1/8) DUO,
Na Na
T2 PD SB
5.08cm
Al-Void

SUS

Fig. 2-1

4.926m

Note

The numbers in the parenthesis are thickness of the plates (unit: inch).

Pu92: Alloy of 92% fissile plutonium metal and aluminum (stainless
steel clad), 0.16cm thick

EU93: 93% enriched uranium metal, 0.16¢cm thick

EU20: 20% enriched uranium metal, 1/8"; 0.32cm thick and 1/16";
0.16cm thick

NU: Natural uranium metal, 0.16cm thick

DUQ,: Depleted uranium dioxide, 0.64cm thick

Al203: Aluminum oxide, 1/8"; 0.32¢m thick and 1/16"; 0.16¢cm thick

Na: Sodium (stainless steel clad), 0.64cm thick

SUS: Stainless steel, 0.16cm thick

Al(void): Aluminum metal with small holes, 0.32cm thick

Cell patterns of each region used in the FCA-XVII-1 assembly
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5.08cmx 9cell=45.72cm

5.08cm X 6eell=30.48cm

Na Na
DUO, DUO,
Al2O3(1/16)
Na Na
AlZO3(1/16) o
DUO, DUO,
AIPO3(1776)
Na Na
Al2O3(1/16)
DUQO, DUO,
Na Na
(a) T2 drawer: T2 cell X9 + SB cell X6
5.08cm X 9cell=45.72cm 20.32cm

Na

Al203(1/8)

Al203(1/8)

AI203(1/8)

Na

Al203(1/8)

NUB

(b) PD drawer: PD cell X9 + NUB

Fig. 2-2 Configurations of the fuel drawers used in the FCA-XVII-1 assembly
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5.08cm X 9cell=45.72¢cm

20.32cm

Na

AI203(1/8)

AI203(1/4)

Uo8
Al203(1/8)

NUB

(c) UD drawer: UD cell X9 + NUB

5.08cm X 9cell=45.72cm

20cm

Al-Void
Al-Void
98

Al-Void
Al-Void

Al-Void
SUS
Al-Void

193

Al-Void
sSUS

‘Al-Void
Al-Void

NUB

(d) Safety/Control Rod: SCR cell X9 + NUB

Fig. 2-2  (continued)
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Number of drawers
T2 121
PD 60
up 42
SCR 8
DUB 288
Total 519

[:] Empty matrix

{a) F-side

Number of drawers

D T2 121
PD 60

m ub 42
| scr 8
[ ] pus 288
Total 519

Empty matrix

]

{b) M-side

Fig. 2-3 Horizontal cross sections at midplane of the critical core of the FCA-XVII-1 assembly
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3. METTIE & REHRR
3. 1 [EFE

SIS E B CHEMERORE O MlE (XU 4 FOME) 270, HEEROERLETH 5
FRNEER ke 2 KD D,

il BT S

I L ER T, BFRREORRICEEROLE (1p, L) 2HML, 2hE ) BHL
TEFIF R R AOREEOBEEMEZNE T 2, ZOMWELZBRDIET Lick b, Bl
GRS 2 Bk £ T A HEE D 3o o s, (B & ERISE oM A (4 ML) & 3 X
Y TR DOBARELZ K D, mm B OFIFIRALE IS % p, & HAL &9 5 BOSEIRZ RD 2,
v TN SIGEMMER T+ U7 AR A FRIGERR e SRR & 5 BOSEMED R Tk, K
E U 7= e % Fl AT o BB ANZEIC X3 5 p, AL FOGEEME 2 JET %,

FEHE ST DT

FCA DEBTIL, HEFINE 1p, 2 TEFUREOFLIC | RROZERZ 50 mm 5] w7
R S IELPLDOBEERE CEBALL L SICHEMEINZFO0E, LEEL. JSEOHER
Rk UCHEIT B, po BRI 5 AKK BRI OBELREE RO B 7o 01T, ERFURIED R I B
BOGEE (1py) ZWMLEZORYF REEET 2, BARWICE, £7 6 Riid 2 LEBEOH
O 1 ZFERBEZEID»S 50 mm 5l EROAMBEICE EHERE T2, Ko, BRREORLIZ, 20
1 B0 Z4AEEE 50 mm 5l RO EAED SFLTLOBEERE TEMA L, WM Z #
FEL 1p BMLEEEDORYA FERDSE, Z LT, WELZEAYA FEFFICLDROo Nk
BB D 1~6 BOFZNEFRPHETEE (8) 2w, WRHEIGRIIC & 0 p, A2 5 Ak/k
BT N OBE R KD B, AL TIE, Tomlinson D FHAM L 7 EFE P EFINZE L Saphere 5 1
DOFM L O EA RS R A, BREPETEAZIE L, 2B EROoPETERED
BEAEERMEFHI L, JENDL-3.2'I2 & 3 3 Rt (Xyz) 70 BEEBGIE GRS HHMRBEMm) 12
o TRDT,

BEMEE L LT, YA FHEROH AN L Tx0.55ec 2 FBL 7o B at HITHR
T2EEF, VA FREEEN 1210 L THaAI b0 LEZERL Tk, FCA %R
DB DAEIE. TN bR EAHEENEL T2~ ROBERFPEZOM (~0.003) X HKRE%
HEd, g, P4 LT, RV 7 V2L TH 5,

N

R

FAIEEE ke BIF DO 2T 2 BEEARERTH S, 7. BoREHEON X 2
BEFLE (oSS 2KkO2ERTo7, BOBEFAZRDZ-0I12F, 7V =7 LDH
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FIGOHI X BT ORELID R BEXH S, ZORIE T, HAMERICE T 2 HEHE
DOFIERENEZ RO, Tb b, HlflEE CR#1 % 75.00mm OMEICEEL, Z>0R%25H
TORRREOHIHE CRe2 DOAED & BB KIZ BT 2 HSR O Fl RN B 2 ST I & kD
zo BOBFRBIEROERT—F (92.1.17 HIE) 2UTITRT, () Wik, H#H - ZeB
BICHIG L 72 R & py B TEL DD TH %, 2B, ZEeH SR#1 X, fdo~Y) F FHlE
DEED 1 p, BRIMD 7= DIz, H &L OEFHAD S 50.00mm 7215 ERPNIARREICDH 5,

Reactor Power CR Position Core Remarks
Ch.#5 CR#1 CR#2 temperature
0.2037 X 10°A 75.00mm 76.18 mm 19.49°C SR#1:50.08mm
- 0.2042 X 105A >>>>> 75.00mm 72.59mm 1950°C SR#1:50.08mm
0 75.00mm 72.19mm 19.50°C SR#1:50.08mm
(1.5820 py) (1.5163 py) (1.000 py)

HIfERE 75.00mm & 72.19mm Z2FHAL 72BEOSE 2 fIHEERIEHR X VRO, “ak
50.08mm D 1 p, EAFFL (D () WEIEZ AR, as built ZRBISIGE 4.098 p, 21572,

BRT 2 X HIc, T I TR kg 13 3RILARFEMHE LRI N 572D ke BIE AR IR
ZERB L CHAERO R HIEAFIC UD FIHL 2 R O%MA, UD 5IHL 44 & (F{ll) %54
LB e Lic, BUF, SOBREHMERR LS, NIFMEEZER L 72 FCAXVI-1 BEERRO
AFWiHIR % Fig. 3-1 12, RZ € 7V % Fig. 3-2 IR-T,

as built 72 RFFGEIORERMIE, WAREIH LAIEZERIICKEL, EY 72 0niEic Xk 25HH
R T 22 00EBREEXHB S, X510, RERNFIEIC K 25 & KT 5 72 0 0 EEME
#8501, ¥vy THIEZEBRWICHEL. BEARAT VLV AMIEZHEICL Y RD 72, £
FIGEMIERIEUTOLEE Y TH 5,

- HEHIER: ¢ PO DREREIC XD 20.0°CTOMEICHHIE
pr= {20.00-(19.50+0.05)°C} X (-0.0552+0.002) p,/°C=-0.0276:0.003 p,

- BARESIH LA IEpp © IPRPE2 E S L 7 UD 51 LA OHIE
pp=(4-drawer) X (3.0+0.004) py/(2-drawer)=6.0£0.006 p,

* ¥ ¥ v TlEpg, - ¥ v v TR & Y EEROMAISAARERO X v v 7 2.1mm % Omm 12
ME
Paap=(2.1£0.3)mm X (0.993£0.02) po/mm=2.09+0.3 p,

- BB AT VL A Epsys | BEMICHFET 5 AT Y VAR ko e BE&0 RKISERIE
pSUS='0~14iO-2 Po ’

FEFMEDHIERER % Table 3-1 ICE L 03, %E. as built RRFEIFUCE p,, DERESp, & LT
AR 2O B EME #+0.05mm & L T& 8 RHAFHT+0.14mm (x0.0028 p,). HEAKD
FHEEMICER T 23875 & L C20.001mm (+0.00099 p,) ZFE L. BT D & 5 1I2&EHZ£0.003 p,
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&L

8pex’=(£0.14 mm X 1 py/SOmm )*+(x0.001mm X 0.993 py/mm)*
80e, = (0.0028%+0.00099%)2=0.0030 p,

3. 2 GHM & KSR

EBREROTUFELITMET 270D A7 M VEEROFELEEHC BT 5 MR EE O
BRSEZINET 2 O ICEERET o7, 61, PHEFRIMGONEREL2HET 2720,
EKRAEZOHE AR OEAARIERIEZIE L, WEIE, 7V =YL, By 706
BOHY S sE2HEAL L, BETEOFEMIZSTR 4R 5HICELVOT, 2 TRREEE

N5,

7

3. 2. 1 KXW
(1) RS

T b= L, BT 7 vEROST I R RETIRE T 2 2 ik b BU MERG
H (C8). PPu BAZEE (F9). U BAZE (F5) KU 28U BOHFE (F8) D RIGRDMENE
(MAETH U2 ) O RIGE) 2HEL, 2honkbz 3 ik W BRI ERD 72, FFiC
23U FESOG/APu D R GHIL (C8/F9) TN 28U ISR/~ SU My R BUGERIE (C8/F5) 1.
BTEERE 2 FHE 9 2 L CEE LR TS 5,

ERcix, BEEMEEERDFE LD T2 51 H U BT OB VICDUT D2 #A LIRS L 72,
77U, RO 7V E > — MCEARZE., FLbLeVAD DUO, IR (IAEX) % 127K
XOLD2MICHZ. ZNSIREMROBICEEARB L 72, 70V =7 A%IE, Pu92 Rz EERL
QO0mm )R D DIEBL . TN =y AMBEE Z OEBLRICEE (57— 7 CEEALHL
WHEE) Lz, 7V Fo U AHEIRES 0.15mm D7V 7 LA TCHEINTWEY, 512, f
BRHEDIHEZ 0.dmm DTNV S = AR D N — ICEABE L 7, ERICHA L 72 otk
PToLtBhYTHS,

el B (mm) JE & (mm) BHEE
Depleted U 127 0.127 25(J;, 99.96 %
Pu 11.0 0.10 29Py; 94 %
Enriched U 127 0.025 25, 93%

FERENIDI TR & 9 ic, 2B TiT o 7,
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JRFIFH S - FRARE R HEEHE i
%1 [ 60W -+ 3hrs PBUMTHE  Enriched U
P HBEUGE  Depleted U

22 | 90W -+ 3hrs Bpu B R Pu

BSU I HE Enriched U
UL HE Depleted U

F 1 EROE 2 PIOBEKEO RETHRL Vi3, WIS CE 7 25U O RO % fl v Tk
L7,

(2) yRHIRE & SEREIEATIE IS 31 2 ROGER D il o g

W, B2 ML 18 K45 120 BB ORI T, FEE A Ve ABEB X VBRI N
BT — S A7 LZ2FEHLCUTD FP & 201k Np 205 Oy v — 7 318 % B
IR DL ERIE U 7, 1 EOBERINIEIC X D B +O%E s 13 X 5 I 5000 B~
15000 # & L7z,

Y- ray Half life

C8 “Np; 278 keV 56.3 hr.
F5,F8, F9 %3Ce; 293 keV 33.0 hr.
%1, 529.8 keV 20.9 hr.

*’Nb; 657.9keV 16.9 hr.

7T7r; 743.4 keV 16.9 hr.

yRRARZ FOVOMBIZIE, BB ETIEICHE D YR A RS PN 2 — PR L T,
AT VBRI ROFEEC = OB LR L B — Vi B2 B, BEBY— 71K 2
TN = MRIETR O ER By BERORIE . # ORI D W B TR B R R 4y 2L
AHECE L TEIR O AEDE T, 20U BRGSO W TIRERA D Am-2Np B % v CfT
77,

oI, IV ORKIGEEZRD 2701, FLHRL VADKIGEOBMIHE2HEL.,
NWPEEREZ R T, HNRIE, wVIEFEEOM, FEMIEICO\WTOREME, ST HK T 5)
I N0,

DL LEDRERRKD & iz VO JOGHR L F8/F9, C8/F9 U8 C8/F5 % Table 3-2 ISR,

3. 2. 2 RGBS

TN k= N, BT 7 v EROSBIY 7 o E R ERNESEDOFELRL T2 BIHL oKL
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MATHEEL L, PPy, P5U KO 28U MR & 20U IIESORE D, EREAE I B 5 W 0
2WE Lz, SEME IS Lt v (12) » ot (92) £ TOAEF9RLT
bH5b,

T Cb R 7 BOGHEEHE & Ak SMMIEZ L. 8tV (12) TORERRIC & S
L7, UUTF. OREROHENNEZ N Z LOMEDOHR £ MIEHRE X LD 5,

ﬁ/ /\ﬁrgyzi_’\qzﬁ-

RO HIE & g, 7V =2 AW TEEEM T A FESHRLT O Pug2 2
EEIAAEOLDICESEL,. 79 VEIZOWTIE DUO, IR (1R7EE) 2 MoMIcHEZREL
770
#EI13. BPFREHE A -EE LT 1 BREESE L2, BEEORL 2 EEICHL I 21T 7,
FEABHE T# 1 K552 & 3 o<, R V= AESR2HH L T, ZHHBED 600keV
Doy 8% BRI BERIE L 72, 50 N 5HCRIEI 8 L T T ORIE 2 T v, FLo&E
RN EIC B DA HREGH 2RI,

) Ny 275y v FEHEHIE

() WAL

) FHERMIL

&) SERRHIZE D% 5k

RGOS LML, GO RAEER & G5k 3 FEBE L AMMRE ORI R

KOS L RD7, ZOFEER, FL-7I9 v 7y PERICBLWTOHIERE403%TH Y.
ZNPADBIICET AHEIEIZ 0.1 TISBE o 72,

2381 }iﬁ‘\:, 2TAS

6 OISR TS oW T 3 BT o 7o, ST 18 WS 100 FEORT, Fh
B e =y MRS ZHH L TEBED y MARS P RERICERIM EHIE L 72, 205
YR RZ PRI L T, ®Np D 277.6keV & 106.1keV D 2 DDOHEE — 712DV TEHKIE
B BN LT T oMIE 2T v, FLOSHEEREMBICE T2 25U MERIGRT
2RD T,

() 2°Np D3RI D SCHkE % (58 L 7= R R A 1L

(1) HERMHIE
EHBE— 27 oROELBRIFIZ, vy BEPERENTHEVIRR S L, WEOPGER
HL7,

HIES
IF LD AT T U 2 USRS RO EBRE R % Table 3-3 IR T, EBREZEL LTUTD
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FKIEEIOVTERE L, PO L coREMSE R &METOMEICER LTI L 7%,

() RRIREML (R (1) 217> ZROFEREMDOIES > F
(m) SHERRRAE

3. 3 Vv 7ARIGEMmE

S AT POV RO L SR IR 7 & O W RIS 2 FFili 9 2 SBR L L. Al
LI B ORRRR)GEME, F o v ROSEME, AR 7 257 4 F 32 7V O6 EbE
DHEZRIT>T. £, FHEFERPHYETF A Vv E—F v AODHERELFHT 2B E LTI
b = A WRSOE EEMTAE H LB T R AR OME 2 AT o 7o, MUTICHIEEE & HEFE 2 UCHIER,
Rzl 3,

FOGEEAGEDME Tld, Reference HF E ¥V FNEFHEAL AR & ORFSICEZEAp,, 7 R
EICkORD T,

ref

Apexzpex'pex

2T, P FHIENRY ¥ 7NV RPN U 2B O KB SOSEMAE, p., 1X Reference %D
RESOSGEAETH 5, Z0ZF 0D KRB BE B X O Tl AL E 2 S Sl E iR % v
TRD, 2O FLIREOZMIC L DAME N3 RIGEMRE, HlE L 2P 0EE & RER
BIZkODHIELR (LU, Apr &7 3),

7B, REPOGEOREEEZ, UTO L) IKEDRE,

O #lfH - BREBEOMERTEICERTA2HEEZL LT, HEABARETH 2 LB 1HIc> %
£0.0lmm %, BARSANEFCEAMBEZEZ 556K 1 122 %:005mm 2KEL. £2%L
HE (6 #) RO 2R (25H) Tlx+0.07mm & L7z, Thbb L EIOREICD E ., 8pser=+0.07mm
X 1p/50mm=+0.0014p, & L 7z,

@ Apy DA E LT, DTO XD IZFHli L 7 IEOHERZE2+005CE L, 2 HORFEIGE
BRI X BELHSAT £2007°CE L7e, WEELEAT, MEEHRE £,=-0.0552+0.002p,°C & L T,
Ap=AT X fr DFRFESAp 13
AptSAP=(ATESAT) X (£3:87)=AT X f1(AT? X 8f2+£2 X SATH2 Xk D |

dAP=(4 X A*+14.93)'? X107 L I N, IREZRMICL > TUTD LI IRD SN2,
AT=0.1°C®D & & 8Ap; =+0.0039p,
AT=0.5°CD & & 8Apy =+0.0040p,
AT=1°CD & ZE8Apr =£0.00440p,

@ MEAFHEX vy 7OHEERZEII >V, 1 HOF v v 7Z(LIELF 0.0015mm & HIEREE
(0.003mm) X bhAdhwd, vy 7ETENCE A RIGEMERBI T, Xvv 7ETHpe
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L LCx000lmm 2EB L7, Thbb, v v 7HBE :=099320.02p/mm & L T,
6pG=iOOOImmeG=i0.001 pO k Lf:o

IO HEEEDATE LT, 2HOKRFSICEDRETREZZFIT DO L) IZRD 5Nz,

(8Ape) 2:(6pSCR)2+(6ApT)2+(6pG)2 &ELT

SAP IS
AT=0.1°CD L E  8Ap,=(2X0.0014%+ 0.0039% +0.001%)2=20.0045p,
AT=0.5°CDEE  8AP,=(2X0.0014%+ 0.0040% +0.001%)"2=10.0046p,
AT=1°CD L & dAP.,=(2 X 0.0014%+ 0.00442 +0.001%)2=+0.0049p,

FES (SRERR) OBEEIZ. 1CIKHLZ LI E 6, T, 2 EOREIGEDH
EHFESAP,, #+0.005 py & T 5,

3. 3. 1 JFALFORRY v 7 VRS EATE

PARMS TR 2 IR IR 72 & QW RS E %2 SHli T 2 2 0 0 ER 7T — s BUG2 BN E LT, B
EHR D LB E R 7 & OARERRY 2 7'V O BOGEAE Z 7O L (W3 o #lsE b EE %
HEDR) IWTHIELR, BT, SHEEHBIK OO THIESEZDBRS, RV HOY v 7 VEE
friE % Fig. 3-3 12, FOTORENEZ Fig. 3-4@MTOITR T,

(1) Puo2 WG EMME  (Fig. 3-3 DX A4 “T2-PI"Z 2D I &)

JE LD T2 BIH LB L (1Z) B TERER 2 L) 2 D Pu92 #ii% 2" X 1" X 1/16"H £ X
D AT v L AN I BB L 72 B ORBIGEZ 2 KD, Pu92 DR T v L AHIEKE L AT v
L AR OB 9.34g 12 X B UBEMERMIET 2 2 Lic & b 7V b =7 L IERD BOGEEAfifE
ZRDI,

)7 7 v IRERROCEffifE  (F: “T2-P2”, “T2-P3”, “T2-P4”, “T2-P5”)

FALHD T2 Bl LTS v (1Z) @ 2 5D Pu92 % 2" X 1" X 1/16"% 4 XD AT ¥ L At
B L 722 (Fig. 3-3 TR VL T2-P1”) % Reference R & L. TDAT ¥ L AR Z %
FERBIE (BU93. EU20. NU) ICiBHE L 7o465% & OBESOGEIC & 2 RIGEOZE(LZ JIE L 7,
ZLTC, AF YLV AHIED R 7 LA 31g ORIGEMEZZ LI 2 &2k D RBRIERD
FOSEMEZ B, E. Fodh T2 51 L 1Z © 3 O DUO, itz 12 D 2" X 1" X 1/16" %
A RXDAF L AMMICELRL ZiBORBICEZEZ RS, AT YV AMBDORAT VA
186.0g O SUSHEMEZ 2 LB Z L2 & b, DUO, IEM® RUGEAi{E % K o 72,

Q)Y ERKGEME () “T2-P7”, “T2-P8”, “T2-P9”, “T2-P10”, “T2-P11”) .
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1/16"E & @ Ni, Mn KU Cu ¥ v 74 36 8L, 1/64"EE D Mo XU Nb ¥ v 7% 144 B2 H
Vv, ZRSHRIRY v L o KIGEEMfEE F LD 3 7 x3 Fo T2 5IHL (9%) @ 1Z RO 2Z
DFF 18 LMICBWTHIE L 72, WEMBDOHREL LD 2" X2" X 1/16" 4 XD ALO, M (&
gt 36 M) ZREBD 2"X1"X1/16"% A4 XD AT v L AN I B L 72 (Fig. 3-3 1DV
47T2-P6”) % Reference 5% & L, TDRAF v L A Z &Y~ 7 VICER L 2RO RFK
SEEEE RS, ATV L AGRO AT VLA 558g OFUSEMERELE 2 Lizk b, &
VB IEWR O RS EEATE % SR @ 72

@7V b+ = LEMAAEBICEE T 5 OBEmE () “T2-P12” X T “T2-P13”)

DD 3 fTX3 50 T2 5L (94F) D 1Z KT¥ 2Z DFF 18 ©IZE T, Pu92 HierEt 36
Bk EY A XA 81% fissile Pu bl (AT, Pus1 AL E T 2) & 75% fissile Pu it (MU, Pu75
WEd2) zoEh 36 MANBEBL ZBOSGEMEZHEL 72, 7TV P29 LR2 FAROE
BNV RABUTOEEYTH S,

Plutonium vector (wt%) of each Pu plate
Pu92 : 239:240:241:242=91.2:8.0:0.8:0.07
Pu81 : 239:240:241:242=78.4:18.2:3.0:0.4
Pu75 * 239:240:241:242=68.3:21.7:7.5:2.0

Mass balance (g)

Pu92 X 36—Pu81 X 36 Pu92 X 36— Pu75 X 36
Z9py : 2542 PPyt -102.02
#py i 160.20 #0py 1 232.67
Mpy : 11.88 2py s 38.70
MAm:  21.06 MMAm:  66.89

nE. ERO@~C&YT v ZIVKIGEMEDORE TH R T v L AFRSOBEMIER, XD X9
WRD I, BREFELHL 31TX3 50 T2 5L (94) @ 1Z XU 2Z DFF 18 v MITB W T,
2" X2"X /16" 4 XD ALO, W (FEF 36 ) DMIEICT 2" X2"X /16" & 2" X 1"X1/16"% A XD
AT vV AR (36 ) DRIGEMEDZZMEL 7z, ZOFER., AT v VR 558z O ROGEA
filid 5 A5 v VAROBMERY 7 D OFOGEMIEEX. 1.57X10*@6%)pl/g &35 1,

DL EDHR Y v 7OV RGBT E D FIEREF % Table 3-4 12 % & O TR,

3. 3. 2 XRurRGEE
o FRINE & LI o N X e v o BERERZBME T 2 720, R u v RGE

EEHEL 7, Ru v SEMEOHE T, Ko riple LTRRQO%). 40%. 60%Z T 90%
BiE OB 25743 B,C ZHRIRICINIL, 22X T LV ASITHAEL 2"X2"X18"DH AL XL L



JAEA-Data/Code 2006-006

72bDEMEHAL 7,

fR LT ORE

BEEE LD T2 BIHL D 1Z DR VIZE W TRIAVHRRO DUO, i 1 #iz 2" X2" X 1/8"%
A RDAT Y VAMRA FE2KICEBRL 72 (Fig. 3-3 PORAVLT2-PI4& 2 A L 7)) h%%
Reference %L L. ZORXF v LAMIRA Pz R v aBHIO B L 72458 L ORFIRIGEZ &
LCcRu VB o KBEMME 257, 2 LRO R e v RN B Fig. 3-3 7O VA“T2-P157,
“T2-P16”, “T2-P17"RU“T2-P18”IZ, FLyCORMENME% Fig. 3-4@IZRT, FERRZ Table 3-5
WY,

fF L H Lol C D S A GE

FELRL 1Z COREDOMIZ, EEEELPLENIIA>T 1Z 26 152 £ T VBT VK
IS OBENERS L 9, MEICH»ER R YiEEHL, £ VI8 W T 0% “B,C
W2 Ch 5, 2EMARESEPLHENREEIL, SR OIKFELVOTI I TIREKL, WERRD
%% Table 3-6 ICRT, 1Z (28T, Table 3-5 TD 90%'°B,C DfE L (EEo@mENT-BL I
WA EaZEREE LT, RISEMESTOBEE T, Reference HRICAT VL AMFA FE
THELTPANIZIAMREAVTVE I EBET5 NS,

W

3. 3. 3 7 b=7 s RIGEEMfER R AR

BT E (H2W0IETRETA v E—F v R) OBBSHOERE LT, 7V =7 L ROLEA
ED R LT A6 2 HE L 7z, FERFIZEEAE LD T2 I LD 1Z 225 92 £ TD 1+
WL LT, ROBEMEOREA B, BWABREe Vv HD 2 D Pu92 iz 2 X1" X 1/16" 5 A
RDRAF v L AR 2 BUCEBR L 2 L ick 3 RBERL2ZBRECL DHET 20 TH 5,
Pu OE(LEIE. 7046g TH B, RIVHADHEENES Fig. 3-3 T4 “T2-PUIZ, FLTOHOH
EAE %R Fig. 3-4QICR T, WERHE%E Table 3-7 IZRT,

3. 3. 4 MEE7ZF /48 -3 7 VRIGEMIE

F@IARO T2 F 7 4 K« v 72w, 250, 2Pu RO *pu O RIGEANEZ BE L 72, #l
B, POREMEAASTL (26 TH) KNETZ22BBEIHL O 1Z e VORERKA T
BERYER % 2 CERIL Q0mme) DH 3 SDICEBL, BFMICY > 72 F LN 6L
HOANEET 200N, FFa—7T2REB L, ThICHEe, REUCEFHED 2 UD 5
LARBEIC 1 ABMERT L 72, 7, BENRTH 3 v 7V B EEATE HSHI R O SO EAR
fEIZH LT/ Wiz, Y RIGEMIEDS SCR & /N Z Wil %EHE FR ( Fine Rod ) 1 AZ RS
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PRIV, FR 12 PD B L (BEHMIESED 1 A) LESFHWAEL -, HEET 25 /4
R« 32 7OV ROGEEAfiE O JE AR AREWT I 2 Fig. 3-5 1SR,

HIE T, FOREH Y v 7 IVEKEIEEE 2 T v 7L OB B & IR R IC TIT o 7,
HEHCIY Y TVOAREEUTICE L 5,

HEEOER (g

TN 0 >y Y PPu Py Mpy  AR—YVEE
25y 23.621 19.99 0.011 9.85
29py 2.678 19.82 0.177 0.002 25.69
#0py 2.0078 0.1094 14.745 0.1016 14.58

YV TNEFLPOIHIET 5 & 5 EREREICEDBREL, ¥ v PRI TOERR O
FR (EZALD 5 v PN o RIGEMER KD 5, FR (&, FHIBMEOEBFIEE L, 20
fziB% 0.5sec [FET 160 [ L CHIE L% IS, & 5102 OFEREHE L CREREDIEL.
ZDEHHEZREARER FR MEE T3, 2OBOEEREZMEREL L CHMEiL2, Zh
5—HDOBEZ T IF /A4 X U TAENFRIZOOTUTo 2, $h, AT VYL AHEHBORR
% 2FEME D Dummy Can 2\, ZDEP S, AT VLV AQHBMNERNA D ORICEMEZ KD,
By TNk > TEEBBRELZZZAR—Y (RAF YL AR) ORIGEMIEEZEL 2, 512, ¥
VINERIBDAT Y VADRDS S Dummy Can OJGEGMEZZLE &, Vv 7VIEKD
RIGEMEZE%, MEZELT 2 F /4 F - 3 v 7LD RIGEAMERERR % Table 3-8 173
T

3. 4 FFUYYLRA FRIGERNE

FLO—FEBTT P22 RA FILLZREZEBEREL, + MY YA FRIGESIRZH
FEL, A4 FPREBIZEALV YD F P TR 4KERTF VL ABOR A REICEBRT 3 2
IZX DEEEL 12 (Fig. 3-3 DR A4 “T2-Na-V’RUSB-Na-V'Z SO Z L),

HEDOEMEE LT,

1) BHAAOKZ ZMETOF P T LKL FRIGE (A7 v 7 - K4 F)
HIEMNE 12,22, + « - 11Z

2) FA FREEEEOHE
WEhE : 12~2Z, 1Z~6Z, 1Z~9Z, 1Z~15Z

IO WTHIE L7z, FIEREATIE. Wind EEMNESERRLENISN > 72 37 X3 FIOfHEBTH 2,
Fig. 3-6 12 R4 F{LT 2 EM ORI %Z R T,

9 ROBEIBIHLDF F U T LHE RS FENEBERL 2% 0KROERK ORECEE %
HE L 72, B R RBREHZ I >V, XM 6),)22lo 2 &, EEREEDHMEITER, ¥ v
IV RIGEMBEORE E R U THh 3, '

FEEHERZ Table 3-9 IR T, 7 MUY ARA FRIGERIZ, FOLHD (12) TRARERD,
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AL E DT A MIANEE T 212 o TN R DL JFOHFLe 68 28 cm DAET 0 L% D
ED S B DOMENEZLT 5,

3. 5 UFvy77—%%

BU Py 75 —RIZHRNRADOKIEE T 4 — F Ny 7R %25 2 %48 FEERNEEE
THH, TNETFCA ZHVT, Fy 77 —SROFURBELZ T 2 70 DEEgET— 5 OER
ZR->TER WO, 7 L) ERERCOFHBE M B2 B, 1500°C % CHIE W%
V7 VINE - BOGEEMIERIE R IC & 2 HIEEE ML —F — A X D 2000°C E CHIETTEE 7498
g - ROBREEEIC X 2 EEBESBRE I N 779, RFELZB VTR, EROMERMTH
% 800°CETO Ry 75 —$RHEICMA. s ERERTO Fy 75 — 20 RMEHAM % v
TR EEBL 72, FMZHEFRZ DL TETE 2SO L & L, 2 2 Tld. FCA-XVII-1
FRIEBOTHEL 720 Fy 79 =R O TERPIEOBME L ER2 2 L0 5,

WIROREICE TS, FLPOLEIHEL (HEEEGE) 2 Fy 77 —RMEHRHRIIHL
KEBLTHERZT> 7, Zuctby, REGEREO O, UD I L 2EEMc 1 A &
BN 2 R NFBMER L 72, Py 79 —3hRAE#HR % Fig. 3-7 1R T,

Flo, Yy OB - RIGEMMENEE T, WENRTH S Fy 77 —siBBHHED KOG
EfifEic 5 L ThS vk, BiBoEBEE T 7 F /4 B3 v A RKICEMEOME & B, #
FERE (FR) 1 A%2BEM PD 51 L & B L TR H W, HEFEEUTIKELD S,

ek BERR METT ¥ e &
v 7B - ROCEMENCE HERY 737y #ERe—9— RIGEfhE
FEMBL - ROGHRBNRE 1R T4 AZRY 78 Ly -SSP EFEERGE

v OvimEs - SOSEMEREE T, 800°CE CRIRWELZHABE N v 777 — 2R E Ry
YTV AT, Fy 7 9—Hr7nET3) RO 1500°CE CHIEWREL Fy 75— Itz
NZNOBERBCEHOMUEEE -RE2H 0z, Fy 77—V 7 VEEEEB{tmo <L
y F2 6%, ZRIZVTINY 150cm TH D, 800°CE TORE T, 20U 0 H BRI % F
NI Py 777 — RO FHEE 2 TG T 2 7202, #K - MREODERLRBZ Py 75—
VINERGE, WEIKHCI Yy 753V 7% Table 3-10 I F £ 5,

LUT . &HIEEORIERE & ERRZ R T,

M FOVAIRS + IO i I

Y T NVINE - BOGEMEREEIC L 2 Fy 77 —ROME T, FLohIcBALZE Y
Ry v 7PV ORE BRI & B KIGEMEZEN (MU, Fy 77 —RGEME L $8) 2K 3,

*+800°C £ COREFDHENEEAM I 2V TIEITHR 14) ® 15). BIRERTO F vy 79 —sh Rl i
IZDWTUEICHR 17)~19)7% &, '
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By 77 =%y 7Nz, MBAERICHEAINE Y 79 —SREER BRI L o B s EE
L. O3, BROEEFDY I -7 (RICNUR) 28ET 2,

il T, KONRE T ICHE L Py 79 =3 Y AR FLHROCEA L 2 B0 KIS EMifE% 2 h
Z 1 sampte(To) & Psampe(D & L By 7' —RIGEEME (ppoppier (T)) 2 RKAD & I 12 EHKT 3,

Doppler reactivity worth : pDoppler(T) = pSample(T) - pSample (TO)

Fv 79 —BOSEMEDMERER T 13, ¥ 7V k> TRR 2, pue By FY 75—
VINWREY I = P BRI I B 7 O IR o Sl A EEL L ) ko
%o INEBIET V. B L SOCEAGE 2 EEEICCIE T 5, (RMERE, 3> 7L - Fo
V—ya vk EENS,) WEREL LT, BEHRED R LUHIE L 2 HlfsiE o SR s 2 5
AL7, B, A7 Y VABBEED ¥y 75 —KISEMEES 2 RS 75 VERO Py 75 —
RS EAE % 52 7z i, B, A5 2 L ABEEE DA (Empty Can) O F v 75 — K EEAT
EHLMEL, FY ¥ IND ¥y 777 —RIGEMifE? 6 # LWk, %28, DUO,Q0)Y >~ 7L DHl
NI, 250 FIMBERZH ., ZEEY VI RAT v HTh 2,

¥7:, Empty Can 225 ZBHD F v 75 =% v PN~OBEBIGE (3 > 770 K5 : Psarmple)
b HIE L 7,

IRB ARSI R E R 5720, Py 77— RUEICYS 720, Fy 75 —3RHEERI
T AR & AR E X OBERIGIE 1p, DHEERT o1, Fv 79 —5hRo R
I 3 EHIGE U 72 /58 (1p,=6.02X10* Ak/k, 6.03X10* Ak/k KT8 5.98X10* Ak/k) D% LD

1 p, =(6.010.06) X 10* Ak/k

E L%, Fy 77 —RIGEMEDOHEREE Table 3-11 1R T, E7-. FiRY v 70 R EbiE
DHEFRERZ Table 3-12 12T, % E. DUOLR0)-1500 D AEIRY v 7NV GEE D Hipa s
DN DR, KHEDOARY Y TNA YL — a VRIS TERY >~ 7V Empty can D RIGEE
R L7zl Th B,

EINEY - SOGEHIE

Ko 77 —S3RMEMSIH L ORSEENCEZRE LFOROICEAL, L—F—Bah k
D 2000CE TR L 72 9 A CHREDFM A THEFIRA T2, £, FRLLEAL Iz, L
— PR TERO F ECRETFREET 2, FHAOK L 28K LED0Iz, HloEzHEEL.
BB VRIC B RIS TRRE U7, PETIREE. CRHIEICE T 3 280 oRiEFig
BERO)GEHE & RRDFEICE D Np D 106, 210, 277.6keV Dy FE— 27 2HET 2 2 LIz
&0 20 O FIERGRZ RO 2.8 6 NRE T TORIGE CDRVERTORIGE C(T,)
o, Fy 793R DM*%

D(T)=C(T),” C(Ty)-1

ELTRDZ, HIEEE T X, 800, 1100, 1500, 2000°CH 4 HTH B, Fv 75 —BOHE
#iE % Table 3-13 IR T,
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Table 3-1 Experimental results of the criticality in the FCA-XVII-1 assembly

Doubling time {sec) 44.1+0.5
B st 0.00498
CAp Kot 603:006
Pex s built (pg) 4.098+0.003
Corrections for p., (pg) Pr -0.0276+0.003
oo 6.00.006
PGap 2.09+0.3
________________________________________ Psus 014202
Corrected pe; for MC*  (po) 10.07+0.007
(X 10°Ak/k) 6.072x0.061
Corrected po for DC®  (pg) 12.02+0.36
e X 107AR) 72482023
Ko for MC? 1.00611x0.00006
kg for DC® 1.0073+0.0002

a) MC: pr and pp were applied to p,, to be compared with Monte

Carlo calculations.
b) DC: pr, Pp» Paap and psys Were applied to pe, to be compared with

deterministic calculations.

Table 3-2 Experimental results of the reaction

rate ratios in the FCA-XVII-1

assembly”
F8/F9 0.0258+1.9%"
C8/F9 0.1452+2.0%
C8/F5 0.1322+1.7%

a) Experimental error (relative error).
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Table 3-3 Experimental results of the axial reaction rate distributions in the FCA-XVII-1 assembly

Distance (cm)® F9 F5 F8 C8

2.54 1.000 1.000 1.000 1.000

7.62 0.986+1.3%" 0.988+0.70% 0.985+0.71% 0.981+0.30%
12.70 0.950+1.1 0.961+0.92 0.942+0.81 0.952+0.34
17.78 0.908+1.0 0.913+0.93 0.90420.60 0.910+0.30
22.86 0.852+1.1 0.852+0.64 0.840+0.80 0.847+0.29
27.94 0.773x£1.2 0.782+0.93 0.762+0.83 0.780+0.29
33.02 0.687x1.0 0.703+0.74 0.667+0.79 0.704+0.29
38.10 0.603+1.1 0.612+0.96 0.567+£0.79 0.619+0.31
43.18 0.518+1.4 0.542+1.1 0.432+0.88 0.535+0.30

a) Distance from the midplane.

b) Experimental error (relative error).

Table 3-4 Experimental results of the plate sample reactivity worth in the FCA-XVII-1 assembly

Sample Mass Measured worth SUS correction Corrected worth

® (Po) (Po) () (X 107Ak/k)*®
Pu92 70.46° 0.3304+0.005¢ -0.0015+0.0001 0.3289+0.005 1.983+0.036
EU93 147.02 0.5385 -0.0049+0.0003 0.533620.005 3.218+0.044
EU20 148.54 0.0911 -0.0049+0.0003 0.086+0.005 0.520+0.031
NU 150.26 -0.0320 -0.0049+0.0003  -0.0369+0.005  -0.222+0.030
DUO, 477.70 -0.1046 -0.0292+0.0017  -0.1338+0.005  -0.807+0.033
Ni 1224.32 -0.1930 -0.0876+0.005 -0.2806+£0.007  -1.692+0.046
Mn 992.12°  -0.2033 -0.0876+0.005 -0.2909+0.007  -1.754£0.046
Cu 1248.13 -0.2812 -0.0876+0.005 -0.3688+0.007  -2.224+0.048
Mo 1443.20 -0.6111 -0.0876x0.005 -0.3688+0.007  -4.213+0.060
Nb 1210.30 -0.7528 -0.0876+0.005 -0.8404+0.007  -5.068+0.066
Pu81 1443.35 0.0114 0.0114+0.005 0.069+0.030
Pu75 1544.51 -0.1817 -0.1817+0.005

-1.096+0.032

a) 1p, =(6.03x0.06) X 10*Ak/k was adopted. b) Excluding aluminum (1.04g).

¢) Mn/Cu/Ni: 74.4/9.0/16.9 wt%.

d) Experimental error.
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Table 3-5 Experimental results of the B,C plate sample reactivity worth in the FCA-XVII-1 assembly

Sample Mass of '°B Reactivity worth

(g) (Po) (X 10* Ak/k)y
20%B.,C 4.22 -0.380+0.005° -2.288+0.038
40%3B,C 8.46 -0.665 -4.010+0.050
60%B,C 12.58 -0.889 -5.358+0.061
90%B,C 18.96 -1.182 -7.125+0.077

a) 1p,=(6.03£0.06) X 10*Ak/k was adopted. b) Experimental error.

Table 3-6  Experimental results of the axial distribution of the 90%B,C
plate sample reactivity worth in the FCA-XVII-1 assembly”

Position Distance® Reactivity worth
(cm) (o) (X10* Ak/k)
17 2.54 -1.174+0.005¢ -7.079+0.077
27 7.62 -1.149 -6.928+0.075
37 12.70 -1.072 -6.464+0.071
47 17.78 -0.974 -5.873+0.066
57 22.86 -0.846 -5.101+0.059
6Z 27.94 -0.700 -4.221+0.052
77 33.02 -0.550 -3.317+0.045
87 38.10 -0.410 -2.472+0.039
9Z 43,18 -0.275 -1.658+0.034
10Z 48.26 -0.161 -0.97120.032
117 53.34 -0.089 -0.537+0.031
127 58.42 -0.046 -0.277+0.030
13Z 63.50 -0.023 -0.139+0.030
147 68.58 -0.004 -0.024+0.030
1572 73.66 -0.001 -0.006+0.030

a) Distance from the midplane. b) 1p,=(6.03+0.06) X 10*Ak/k was adopted.

¢) Experimental error.

Table 3-7 Experimental results of the axial distribution of the
plutonium reactivity worth in the FCA-XVII-1 assembly ’

Position Distance® Reactivity worth
(cm) (o) (X 10*Ak/k)°
1Z 2.54 -0.333+0.005°¢ -2.008 £0.036
27 7.62 -0.324 -1.954£0.036
3Z 12.70 -0.304 -1.833£0.035
47 17.78 -0.277 -1.670£0.034
57 22.86 -0.241 -1.453£0.033
6Z 27.94 -0201 -1.212+0.032
7Z 33.02 -0.157 -0.947£0.032
8Z 38.10 -0.122 -0.736%£0.031
9Z 43.18 © -0.086 -0.519+0.031
a) Distance from the midplane. b) 1p,=(6.03+£0.06) X 10*Ak/k was
adopted.

¢) Experimental error.
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Table 3-8  Experimental results of the reactivity worth of
the cylindrical actinide samples in the FCA-
XVII-1 assembly

Sample Reactivity worth

(Po) (X 10°Ak/K)*
2y 0.075+0.003" 4.55+0.17
9Py 0.095+0.003 5.700.21
#%pu 0.0072+0.0007 0.43+0.04

a) 1 p, =(6.03x0.06) X 10*Ak/k was adopted.

b) Experimental error.

Table 3-9 Experimental results of the sodium void reactivity effect in the

FCA-XVII-1 assembly”

Position Distance? Reactivity worth
ID (cm) (o) (X 10*Ak/k)P
(Step void)
1z 2.54 0.0890+0.005° 0.537x0.031
2z 7.62 0.0835 0.504+0.031
3z 12.70 0.0642 0.387+0.030
4z 17.78 0.0490 0.295+0.030
5z 22.86 0.0298 0.180+0.030
6z 27.94 0.0040 0.024+0.030
Tz 33.02 -0.0194 -0.117+0.030
8z 38.10 -0.0424 -0.256+0.030
9z 43.18 -0.0598 -0.361+0.030
10z 48.26 -0.0578 -0.349+0.030
11z 53.34 -0.0303 -0.183+0.030
(Void volume dependence)
12z (5.08) 0.1671+0.005 1.008+0.032
1-6z (30.48) 0.3121 1.882+0.035
1-9z 45.72) 0.1607 0.969+0.032
1-15z (73.20) 0.0090 0.054:0.030

a) Distance from the midplane. b) 1p,=(6.03+0.06)x10*Ak/k was adopted.
c¢) Experimental error.

d) Values in the parenthesis are range in the axial direction of the voided

region.
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Table 3-10  Characteristics of the Doppler samples used in the FCA-XVII-1 experiment

Outer. Mass

Temperature Sample Sample Diameter  of 2*U
(°C) Content ID (cm) (g)
800 Natural U metal NU(25) 248 1337
" Natural U metal NU(20) 2.00 863
Natural UO, NUO,(25) 2.50 601
Natural UO, NUO,(20) 2.00 374
Natural UO,&BeO NUO,+BeO(1:1) 2.50 292
Natural UO,&BeO NUO,+BeO(1:5)* 2.50 97
Depleted UO,"° DUO,(20) 1.98 388
1500 Depleted UO," DUO,(20)-1500 1.98 388

a) Values in parentheses are the volume ratio of UO, to BeO.

b) The sample is canned with tungsten.

Table 3-11  Experimental results of the 2*U Doppler effect in the FCA-XVII-1
assembly!O®

Sample ' Temperature Ppopple( 1)
ID CC) (Po) (x10-°Ak/k)?
NU(25) 300 -0.0137+0.00029°  -0.823+0.019
550 -0.0215+0.00033 -1.294+0.024
800 -0.0279+0.00038 -1.678+0.028
NU(20) 300 -0.00909+0.00042  -0.546+0.026
550 -0.0142+0.00040 -0.856+0.026
800 -0.0182+0.00042 -1.097+0.027
NUO,(25) 300 -0.00669+0.00025  -0.402+0.016
550 -0.0104+0.00033 -0.627+0.021
800 -0.0138+0.00029 -0.829+0.019
NUO,(20) 300 -0.004680.00040  -0.281+0.024
550 -0.00682+0.00038  -0.410+0.023
800 -0.00874+0.00035  -0.526+0.022
NUO,+BeO(1:1) 300 -0.0408+0.00024 -0.245+0.015
550 -0.0646+0.00026 -0.388+0.016
800 -0.0813+0.00027 -0.489+0.017
NUO,+BeO(1:5) 550 -0.00263+0.00032  -0.158+0.019
800 -0.00324+0.00030 -0.195x0.018
DUO,(20) 300 -0.00383+0.00038  -0.230+0.023
550 -0.00609+0.00039  -0.366+0.024
800 -0.00826+0.00039  -0.496+0.023
DUO,(20)-1500 550 -0.00731+0.00052  -0.439+0.031
800 -0.00876+0.00034  -0.527+0.021
1100 -0.01052+0.00035  -0.632+0.021
1500 -0.01191+£0.00042  -0.716+0.026

a) 1 p, =(6.01£0.06) X 10*Ak/k was adopted. ~b) Experimental error.
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Table 3-12  Experimental results of the sample reactivity worth of

the Doppler samples in the FCA-XVII-1 assembly '8

Sample Reactivity worth

D P.) (x10°Ak/k)?
NU(@25) -0.293+ 0.005° -17.6+0.30
NU(20) -0.195 -11.7+0.26
NUO,(25) -0.169 -10.2£0.27
NUO,(20) -0.105 -6.31+0.25
NUO,+BeO(1:1) -0.126 -7.57+0.25
NUO,+BeO(1:5) -0.087 -5.23+0.25
DUO,(20) -0.121 -7.27+0.25
DUO,(20)-1500 -0.107+0.002 ~6.43+0.14

a) 1 p, =(6.01+0.06) X 10™Ak/k was adopted.

b) Experimental error.

Table 3-13  Experimental results of the Doppler effect
by the reaction rate measurement in the

FCA-XVII-1 assembly

Temperature Experiment

(°C) D(T)

800 0.044+0.007"
1100 0.053+0.007
1500 0.055+0.007
2000 0.064:£0.004

* Experimental error.
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Number of drawers

T2 121
PD 60
ub 44
SCR 8
DUB 288
Total 521

[] Empty matrix

Fig. 3-1 Horizontal cross section at midplane of the standard core of the FCA-XVII-1 assembly

Z (cm)
76.20
66.04
SB NUB
45,72
T2 PD |SCR| UD DUB
midplane
0 & & & B 3 R (cm)
< - ol ™~ -
o) < < <t ™

Fig. 3-2 R-Z model of the standard core of the FCA-XVII-1 assembly
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Na Na Na Na Na
SUS-ha
DUO, DUO, DUO, DUO, SpRa
SUS-halt o oNU
Na Na
Al2O3 AlZO3 Al203 Al20O3 Al203
SUS-half
DUO, DUO, DUO, DUO, Sl
SUS-half
Al20O3 Al203 Al203 Al203 Al203
Na Na Na Na Na
SUS-halt N
DUO, DUO, DUO, DUO, cpa
SUS-ha
Na Na Na Na Na
T2-P1 T2-P2 T2-P3 T2-P4 T2-P5
Na Na Na Na Na
DUO;, DUO, DUO, DUO, DUO,

Na Na Na Na Na
SUS-hali Ni WMn Cu Wio
DUO, DUO, DUO, DUO, DUO,
SUS-hall Ni Wi Cu IO
Na Na Na Na Na

DUO, DUO, - DUO, DUO, | DUO,
Na Na Na Na Na
T2-P6 T2-P7 T2-P8 T2-P9 T2-P10

Fig. 3-3 Cell patterns used for the measurement of the plate sample reactivity worths and the sodium void

reactivity effect in the FCA-XVII-1 assembly
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Na
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DUO,

DUO,
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DUO,

Na Na Na Na Na
Nb Al203 Al203 Al203 Al203
Void-can B.C-20%
DUO, DUO, DUG,
Void-can B.C-20%
b Al20O3 Al2O3 Al203 Al203
Na Na Na Na Na

DUO, DUO, - DUO, DUO, DUO,
Na Na Na Na Na
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Na Na Na Na-void Na-void
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B.C-40% B,C-60% B.C-90% ,
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Al203
buo, DUO; DUO, DUO, DUQ,
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T2-P16 T2-P17 T2-P18 T2-Na-Vv SB-Na-V

Fig. 3-3  (continued)




JAEA-Data/Code 2006-006

syIom Ajraniorar ofdures o1 Jo uonrsod juswRInses|y ¢ ‘817

sojdures adojost wnruoynyd pue S[eLIsjEul 20URUOSY (q)

{wo) o

apis-i

augdpiud

apis-d

LOISOd JUSLLBINSESI I
~ ~ P

= I8 2 R o
< o 5] [Eo] ] (o)
B 4 GO B ®
w M ; | | M
i i i j :
i w ; j ,
i i i i H
; i M
; | |
i i ag!
; ; |
GnN |
H i i
|
|
n
|
}
|
ganad aN juos | dd aly
j
j
|
|
j
,,,,,,,,,,,,,,,, B w
i
and N juosy Gd [N
NN 845

. o

cLay

P0'90

0292
(w0} Z

uonisod JWSlBINSROUS

~ P =N £ Q0
2 T 8 &2 F e
{(wo) g 3 g g 8 B =
| i H § i i
i H H 1 t
1 { H H {
i i i i i
} S i
H H i
Lo gs !
SAN | u
H H {
M
H
H
H
H
ana | an luos| ad AR
i
i
i
apIs- w
i
sueidpid” | T T T T T N T
pIS-4
ana | an luos| ad L
ann as

sopduwes g pue (CONA PUe (IN ‘02Nd ‘c6Nd ‘z6nd) ssrerd [ong (2)

]

806

cL Sy

70°98

0c9L
{wo} 7




JAEA-Data/Code 2006-006

GuIom Aianoear o[dures sprunse [BOLIPUI[AD o) JO JUSWSInSRau (penunuod) 4-¢ "S1g

oY1 10 pasn AJqUISSSe [-[IAX-VOA 9U} JO SUOI0aS S80I [BIUOZLION  ¢-€ "SI (zend) seyerd wnruonid Jo uonngLUSIp [RIXY (9)
apis-iy (q) uojlisod Justusinsesil D
-~ EN PN o
xupew Aiduiz D m M.W_ % m mmw <)
B {wo) & B RO o =
0zs oL ] ] ! i ] !
: g [ w M Lo i
] i j I f
88z sna || ; ¢ ]
: i ! !
8 wos 0 L gs |
& an mWDZ W M
65 a4 _
1z 2r L] "
SIBMEP 30 BGUNN anag an juosi ad Z.L ”
|
i
epis-iy ”
|
i
apis-1 (2) o I R Lo
suedpiw r43 80°S
aupw fidwz [ apIs-1 lNth 910l
BLG 1Blo] W..W. ye Gl
= CE'0Z
592 ana gna an jzost 4d aL Z5 ov'cz
s ws w.ws 8v°0¢
L 9G°GE
zp an x..w.m.. o0v
09 ad 28 cl'Gy
121 2 [ N
SIBMEAP 10 SBGUIDN g8
0’99
0c'8L
(wo} z




JAEA-Data/Code 2006-006

77-1 oouapuadop swnjoa proa (q)

uoisod JusISNSERL H
5 >N L3

{woy o

apIs-if

augdpiw

BpIS-o

109179 AJIATIORSI PIOA WUNIPOS oY) Jo uonisod JuowaImseol]  §-¢ 81

) e
= ~ (ST N ©
o 15 oo w© no o
H i i i i {
i i § i
i i { 1 i
i { t | i
¥ f {
i i i
m M a5
ann | |
i H {
M
{
i
{
H
ana | an luos| ad 2L
{
I
t
i
{
zzL
ana an luos Od aL
ann
as

i sy

Y098

0c'g9s

(woyz

proa dais (8)

uopisod ustueInseaW I

~4 A o E~N (%]
- ™~ N e ©
{wo) y 2 g B8 B %
i i H i
i H w i w
H i H i i
{ H H i {
i i i
H H {
~ as|
G0N i
i { H
ana an iuost Gd
apis-Iy
sugidpiy | T T T T
spis-A
ana Gn igos| Od
NN

== I

PGl

=280

OF'ae
8r'Ce
8g'ce

=2 po0p

AR
0808
88'¢G

0799

0z'9.

{woy z



JAEA-Data/Code 2006-006

76-1 :oouspuadop swmjoa PIoA (P)

{woy y»

SPIS-N

suejdpi

apis-d

(penunuoo)

uosod usuainsesu I
~ IS 5o W
. i ] -t N w0
© in @ W B3 &
e T ve 9 %
i H i H !
j | P |
i H i i !
L |
H i H
P ;
! | EEY
g0ON ! !
i i i
!
{
!
,
M
;
gna an jwos | dd N.hw
{
~
i
{
11111 %iis?i!l!l!\!{i{lwéo
ana | an |s=os| Od zl| z6L
—lzrew
NN
as
70’89
0294

(o) Z

9-¢ 81

{wo) g

SpIs-iy

susjdpi

apis-d

79-1 :eouspusdop oWNJOA PIOA (0)

uoISod UBLIBINSEaU B
~§ Y o Eoy [45)
oy -} N s A €0
o w for W Py o
€ AN P fond o Y
H i { i i i
i i i i $
H § H H ¥
i i i i i
¥ + i
i H i
i ! ag)
anN |
i { i
i
{
i
|
H
ana | an |wos| ad AR
H
t
I
i
i
Z8-L
anda an juos| Ud 2L
HON
a5

8v0¢

gL'sy

17088

0294
(wo) Z



JAEA-Data/Code 2006-006

109130 101ddo( M, SY} JO TUSUIAINSLIW

9y} 0] posn ATquIasse [-TJAX-V .1 oUl JO SUonoas $som [guozioy  /-¢ "S13

apis- (a}
Xifeus Aduig D
5
18 B0
L eddog  [g]
; wd [
ez =na L]
y 8]
8 405 |
¥ an [
65 G
oct 2L
SIBMEIP 10 IBGUINN
apis-4 (8)
xmew dug [
815 E0L
13 sejddeg ﬁmw
esz  sna ]
8 ws
£y an A <
08 dd
0z1 er ]
SIBMEBIP 10 BGLNN

(penunuoo)  9-¢ 81y
Z¢1-1 oouspuadop swin[oa PIOA (9)

uomsod uswainsesul|

-~ B £ 2N [y

= N poo= A ©
Wy 8 £ 8 8 8 £
i [ H i ! |
i i } i T
i § i H !
i f ! ! H
i i H
i H {
{ ! g8
anN | m
I t !
i
!
i
i
H
{
ana | an |eos| ad AR
i
apis-I |
i
H

sugidpiy ~ [T T T T T B 710

2pis-4

gnNa | an |wos| ad zL

7511
annN ;
as|

<029/
(wo) 7




JAEA-Data/Code 2006-006
4, PLO—E#%2 25 U 724 % T DER

4, 1 FLO—H2EEL 7R TORBOPE

JREE P BN S L EBR T — 2 2 RE T2 2 L2 HIWE LT, FCAXVI-1 FlO— %5
HLAERBICBWTLTOHEEZEREL 72,

(1) T b R E B E %
T2 2D 7N b =7 L8 (Pu92 ) % Pu81 HE O Pu75 D 7V b = AMRICE XH#a 2 |
TN b = LR B AR, TNV AR FRISESSR A R L,

Q) Wihm 727y MRS Y ABICEERR AR
W75 >y b SB Ofb DicF P U AKEEE L ERIZBVLTH YT LARL
FROGEERIR 2 E L 72,

(3) SRRl B U 7o ORI 2 3RV 7o %
ETN Iy sifReHv, BREERICESHRA I LISk 2WELNT 272004
FRZR R Z WE L 7,

(1) B (2) i22w»TEF P 7 ARA FRIBEICET 2% —BE LT, T3 6)
KO DI THMICEZINTWE 2D, 22TE ) K2 TOAREBRNAELCHIEREY ¥
L5,

4. 2 BTNV =7 LE Tz FCA-XVI-IN L TOHEER

FCA-XVI-1 AL O—EAEZEHL TH N U o AGHTRES SRR 2 B L 72 RREIR 2 31
720 T OFEBERE FCAXVI-IN A0 &S, FCA-XVIFIN JF LM B W CHIE L 2 FER1X. Na
AA FRIGEME, IR > 7V BOGEAGE, PR~ 7V ROGEMfE, 250 Fy 75—z 2
ThH5, EEBROMEFEIL, B FCA-XVI-l FLTOHKICHET 2720, 22Tk, Bk
3R EEBRERO A OWTIHRR S,

4, 2. 1 SEBMER LT

ESIRIER

LW IR R B L 72 fEIBIE . FCA-XVI-1 OO BEER R OB O bR LS 5 17 X5 FI5E
(27.6 x 27.6 x 91.4cm) TH %, BLYIREZ B L 26720 T2N X, T2 )LD Pu92 #1 & Na
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BB % 97 E 9, DUO, & ALO, Db hiz NUMREEM 7N S = A4 (AT, AIN #i & 7
%) ZEHLEZSDOTH S, £/, WiHFAT 77 v PiCid, T2N 1D Pu92 Db D iz NU
HR& Wz SBN L EFAWT:, T2N KU SBN LV DOHfIe VD8 % — % Fig. 4-1 12, B
B LS % Fig. 4-2 12, WEFETFHEES Table 4-1 ICRT, I DFED 2Py O ETHEE 1L,
EE S ZE 2 L 72 1993 4F 10 HRACEME L2 TH 3,

Table 2-1 D T2 &)L & Table 4-1 D T2N NV E2 KT 5 &, BTN LItk 3,

T2 2V T2N & )V
PRBHZFE( x 107 atoms/cm®) 8.029 X103 8.511x10°
Pu-fissile( x 10** atoms/cm®) 1.049 X103 1.049 <107
AL (Pu-fissile/ BRVBH%ZTE) 13.1% 12.3%
EE L kE - 1.1:1.0
3R B E 21:1.0 -

VR ORISR L TN 2 VD 6% K E <+, Pufissile BIZFE L TH 270, T2N
BADTN =Y DEER T2 vV EDE 6%NE v, MEZREICNT 2 BEO B, T2 +
WOMBIZTEICAN T 2RO EDIZIE 12 TH 5, Thbb, T2 ILVOME 0, #EE N ICHE
2 B IRIEE L,

B

FCA-XVIL-IN JFfad, T2N KU SBN %5 7% 2 BB L (MU, B T2N 5[ L L ER)
25 A, T2 HIHL 96 &, PD 5IHHL 60 AKX UD BIHL 43 & (Wind FEIEESEY-D) %
L. 2R MOREHEZ BRHAREL LR L ko7, BREROKEHHEIXKZ Fig. 4-3 12
Y,

FCA-XVII-1 fA.0 & FRRD IR & D BAMHIEZ 1T, BREE k, 2RO 72, BEOERE
HEROERT—5 (93.11.8 JIE) ZHTIRAT, () Wik, Il - REBMBEICNIEL 2K
JGEZp, B CEIL72bDTH S, BB, Z&E SR#4 13, FIRORY F FHIEDKEED 1p, TN
DIDIZ, H5H U DAL S 50.00mm 775 EFRpIREEIZDH 3,

Reactor Power CR position Core Remarks
Ch.#5 CR#1 CR#2 Temperature
0.2020 X 10°A 75.00mm 58.25mm 21.60°C SR#4:50.07mm
0.2035x10°A 7500mm 4A49mm 21.61°C_ SR#4:50.07mm
) 75.00mm 54.07mm 21.61°C SR#4:50.07mm
(1.6175 pg) (1.1365 py) (1.000 pg)

+ (LIRS EMEED MOX BRELE D Bz MRBEE S 30%M FEL T3 2 LTS
Vb TwaY, AERCTIE, BMELERCBESRIZYRPFARL LICTEZB W
7=, BB OMRZBEICERL Tw 3 biF Tk,
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14 75.00mm & 54.07mm % 2FEA L 2B RKIGE Z GIEBRIERKE L DRk, ZeE
50.07mm D 1 p, £ & (Fho () WEEZAETD L. asbuilt ZRFRISE 3.754p, 21372,

HE IR . SR R L iR RomMIEARIC UD BIHIL 2 1 B9 OIA, UD
Bl L 44 & (FHESEMSZD) ZEMLERE Lk, UT. ZoNHEZERL 4% %
FCA-XVIL-IN F¥ERR & RS, FCA-XVI-IN HEER QKPR Z Fig. 44 12, RZ €7 IVE
% Fig. 4-5 IZRT,

as built 72 SFIRIGEIC, RS2 EBRIMCHL . v 7 A vaikic & 25HEMHE & KT 57
DOEBEEZE S, 50, RERNTFEICLZHEMEELET27-00EBRHEZE 2D,
X v v TREK-1.043 py/mm 12 & D EEROMHIEAEREEOX v v 7 2.0mm % Omm 12K
IR L. MR EE L7 UD BIH L RUSERIE (ARSI LHRIE) 2L 72, BERICHE
FTBEAF VYV AREY £ BADORKIGEMIIER, FCAXVI-LFLCOEZ 20X AV,

B Ep, © {20.00-(21.61£0.05°C} X (-0.05770.002) py/°C=0.0929+0.004 p

R U Epp ¢ 3.0720.004 py
¥ v v THEpg, ¢ (2.120.3)mm X (1.04320.02) py/mm=2.19x0.3 p,

Wi FCAXVIL1 JFb & FRRIC, BFRREBORRILEE Somm FOPOGEEZFML 72 & &
DRYF RRHGEL., EERIGE 1 p, ZHE L 72, BREOMERRZ Table 42 I2F L0 5,

BB, as built Zp,, DEEESp,, & LT, HHlHZEEDNBEHEME%20.05mm & L T4 8 Rifi
&3 020.14mm (+0.0028 p,). HEAKOBEEREIEICERE T 25822 & L Cx0.001mm (£0.00099 p)
2B L. GFHd. £0.003p & L7,

8pex 2=(+0.14 mm X 1 py/S0mm Y+( £0.001mm X 1.043 py/mm)*
dpex = (0.0028%4+0.0010%)12=0.0030 p,

4, 2. 2 YV NVICEME

ECAXVIL1 Bl Ao FEIC LY, 8y v 7VORKIGEMBEZHE L 72, ¥ 7 VRIIG
FEMfE IV 722 Vo8 — V% Fig. 4-6 1R T, SRERICEMMEDMEME IR, FCA-XVI-1 il
LA TH 2720, Fig. 3-4 2RI N,

Y o 7OV SO FEAiIE O 3R R
FCAXVIE s & FRRIC. SO BEANENS 002 % M L 7.

O - ZeBOMBERMEICERTZEEZE LT, 1HOWEILDE, dpsr=+0.07mm X
1 po/50mm=20.0014 p, & L 7z,

@Apr DIZE 1 SAT %2+0.07°C E L IREZALZ AT, RS £;=-0.0577£0.002 p/°C & L T, Ap=AT
X fr DERESApr 1



JAEA-Data/Code 2006~006

ApEdAP=(AT=d AT) X (fr8fr)= AT X f(AT? X Sf2+£,2 X OATHY? X b |

SApr =(4 X AT?+16.31)12X 102 L R &N, BEEIC I >TUTD X Hickdoins,
AT=0.1°CD & E8Ap; =+0.0040p,
AT=0.5°CD & ¥ 8Apy =20.0042p,
AT=1°CD & ¥ 5Apy =+0.0045p,

OMESREF v v 7OMEBEZIZ >V, ¥ vy 7EHRE L L Tx0.00lmm 2EE L, ¥
¥ v TREL £5=-1.04320.02 py/mm & L T, 8pg=+0.001mm X f5=+0.001 p, & L 7z,

INOHEREZDAHEL T, BELETETO 2HOAFKICEOHEMZIZIUTO LI I
KROS5,

(8APey) 2=(8pscr)™+( 9P +(Bps)* & LT,

OAPey 1y
AT=0.1°CD L E  8Ap.,=(2X0.0014% + 0.0040° + 0.001%)2=+0.0046p,
AT=05°CD & & 8APL=(2 X 0.00142 + 0.0042% + 0.0012)2=20.0047p,
AT=1°CD & ¥ 8APL=(2 X 0.00142 + 0.0045% + 0.0012)!2=+0.0050p, & 725,

EmER (BREERE) oBREZMIE. 1°CIZH2 0w 6, UT. 2HOREKGEOH
SEIESAD,, % 20.005 pp £ T B,

(1) DR Y ¥ 7V BOS EEHifiE

Pu G At fE

BEIEMR D T2N 5l L o8z v (1Z) @ 2 D Pu92 iK% 2" X 1"X1/16" Y 4 AD AT v
L R SR I B U BB O RBISOSEEE RO, Pu92 WOAT v L AGEE L AT v L RO
HEM 934g T X ANEMEZMHETS Z L2k ) 7V F =) AERO RKGEMEZ RO 7,
L VN DFRHEEENE % Fig. 4-6 FDENVA“T2NPIIZRT,

SLIRYE ., o RS EEfHfE

1) HE%E (Ni, Mn, Cu (JLE 1/16"E &), Mo KU Nb (B E 1/64"E X)) 2ok, BUF
D Reference HRKRIY v PNVERFERDORFFIGBEDOEZKD, A7 vV AHRDOA T L
A 558g OUGEMAEZZ LG Z &Ik D ., RO RISEAIE %2 &7, A HAOFEREEEM
B% Fig. 4-6 T DX VL “T2N-P3”, “T2N-P4”, “T2N-P5”, “T2N-P6” X N“T2N-P7*IZ 7R T,

Reference 4% : BEIEEIF LD 3 f7X3 710 T2N 5L (94k) @ 12 RV 2Z DEF 18 &)L
D 2"X2"X1/16"% 4 XD AIN # (Fig4-6 FD“T2N-P2”?D SUS-half iR 7 Hz
BOAE 36 ) ZEED 2" X1"X1/16" ¥4 XDAT v L ARk iBE L 72 k%
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BV PIVEERER | Reference R DA T L AR Z &Y v 7 VICE#R L 463

2) Al (187EE) Ieow ik, EEMFEOHL 3 TX3 710 T2N 5L (94) @ 1Z KU 2Z
DEF 18 L DFEBRBIE VD 2" X2" X 1/16" % 4 XD AIN i (&8 144 £ & 2" X2" X 1/8"4
A RD AR (BEF 7280 & L& E 2"X1"X1/8" Y4 XD AL (GEF 72 8 & L7-BE
DRFIRICEDZED S 7NV =7 & (EHE 780g) DIICEMfEZ KD 72, ¥ VN ORI
&% Fig. 4-6 DX NG “T2N-P8” K" T2N-P9”IZ T,

3)AIN (/16" &) e oWk, BIEMEFELFL 3TX3510 T2NFIHL (94) D 1ZD&
BRELZ LR 27X 2" X 1/16" A4 XD AIN AR 72 8% 2" X 1" X 1/16"% 4 XD AINARICER L 7=
BB ORBESIEEZ 2RO, B7 LI = h (BE 440 OGEMEZ RO, LA
DFPHEEE AL E % Fig. 4-6 PO IVL“T2N-P10”IZAR T,

BB, AT VU AMR O ROGEME . B0 37 Xx3 510 T2N 1L (91F) o 1Z
KO 2Z DFF 18 LBV T, AN WOME (Figd-6 FDOT2N-P2°D SUS-half IR HE) 1T
T 2"X2"X1/16"E 2" X1"X 1/16"% 4 AD AT > L AR 36 MO SICEMED 2D & RKDz, %
DFEFR., AF VLA 558¢ DIUGEMIED & AT v L AR BAEE Y72 b o KIGEMEIX. 1.45
X 10*x6%)po/g L1867z,

TN b = A AR B3 % SO AT

BEEMFE QL 3 fTx3 7o TN 5L (94F) @ 1Z R 2Z @ Pun2 M (&EF 36 £%) 2 HY
A XD Pusl B & Pu75 AZNZFNEH L B0 RGEMEEZME L 7z, TV =7 LR
FVROVERNT A3 FCAXVIE-L AL TOME LR U TH %, v VA DABEEIEN B Fig. 4-6
RO £V G“T2NP1I” R T2N-P127 IR T,

A u v KOG Bl

FOLHDARIEIH L @ 1Z eV OHIICHIET 2 NU BRE B 4 D AIN #iZ 2" X2" X 1/8"4
AZXDATFYVAMRA FGE2MICERL 2 AER2HEAEL L, ZORL FEEZAT VL AHEE
Ao vBHCERE L 72465% L ORFRIGEZE & L CRa v IERO KB EAiE %2 KD 72, HEicH
WA YEEHE FCA-XVI-l FOLTOREIAWED D LR TH S, v NVHORBEENE
% Fig. 4-6 "D X VHZ“T2N-P13”, “T2N-P14”, “T2N-P15”, “T2N-P16” X " T2N-P17°IZ " ¥

LXL@?F&%% v PNV IS EMEDOBIEFEE % Table 4-3 & U Table 4-4 2337,

()85 15 Pu92 ARSI BEATIE 7 A

BEE R OFE LR OEHCIE 1Z 2 L 5 9Z 2 )V E T T2N LD 2 D Pu92 ti% 2" X 1" X 1/16"
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PAZXDAT VL A B L 2B ORFIGEZ 2 RD 7, NV NOMBEENEZ Fig.
4-6 PDXIVLT2N-PIIR T, FLTOREMNEIZ, FCAXVI-1 F.LEFAKTH 5 7o, Fig.
34 E BRI N,

Hili 77 160 Pu92 ARG BEMRE 576 D BIE RS % Table 4-5 IC3RT,

3) HEHE7 25 7 4 F « 3> 7OV RIG EAfhifE

FCA-XVI-1 fl &k, POREMZEAAPL 26 TH) KMEET2EMEEI LD 1Z ¥
DB R OB EN 2 2 THEBAL 20mme) OH2HDIKERL, BAAIKY > FILEF
DD SFLTONEET 27 0DH 4 FFa—T2RE L7, ZHEY, REIRICETZED
7o® UD 5IH L 2 BElic | ABMER L7z, . BENRTH 29 v 70V SOGEEHiE 235 )
B UG EEAMMEIC 3 L TN E W e o | o SOGEEMEDS SCR & b /N & W398 FR ( Fine Rod )
1 Rz R W7z, FR X PD 5IHL (BEMI1A) CBESBIBEBL-, MEr2F /74
B3y PV BB EMEDO ME R R % Fig. 47 KR,

T F AR BT B0, BPu f O #0pu D R FEMEHIE RS S % Table 4-6 12T,

4, 2, 3 FFUTLKRA FRIGERR

RO OLD 347 X350 TINFIH L (94F) 12T, FLhlds 757y Mahid T,
FCA-XVI1 Al ERMOTGEIZ LD, FAFAROWEMEICEWT, 7 Y7 ARL FRIGE
BIRZRE L 72, WEBEOM KX, Vv PVKIGEMETOIM A E LB b 3, HE
K% Table 4-7 IZRT,

4, 2. 4 PUFy 77 -%%

800°CE CHBMALMBEE Ky 75— 7z Hv 729 o 77 )V IE i BE A 5 1 1 &
D ¥y 77 —MROMWEELT- 72,

FCA-XVII-1 0 & ARRIC, FOf0o TN 5L (HHIESE) 2 Fy 79 —si 82z M s
HMLIKEE L2, RICERED S, UD 5[H L 2B 24, BEMINC 1 4886 L 7,
e, WEOABET 7 F /7 4 F - 3 v 7V OCEMEOHIE & Rk, #E%E (FR) 1 A%
BEIH PD 51 L L B L THERFRICH W, Fy 79 —RMEER % Fig. 48 IZRd, BB
FEPERERERL 2720, Fy 77 —$RAEEKRICT, FIAEERIER CEERIGE 1p, D
BEZT> 7, ZORE. lp @M T L) kb ohs,

Doubling time:=44.6+0.5 sec, 1 py:=5.96+0.06 X 10 Ak/k
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¥y 79 — RS EEMfE D BIERS R % ERY ~ 7 VSO EMED RS R & HHE T Table 4-8 IZR T,

Table 4-1 Atomic number density of the homogenized cells used
in the FCA-XVII-IN assembly ( x 10** atoms/cm’)

Nuclide * T2N SBN
H 7.7586E-5" 1.4398E4
B 3.1086E-7 3.1086E-7
B 1.1309E-6 1.1309E-6
C 7.0163E-5 1.2575E-4
N 9.1443E-3 9.1443E-3
0 2.3107E4 2.5977E-4
Na 7.6564E-3 7.6564E-3
Al 9.2944E-3 9.1445E-3
Si 2.1999E-5 2.3273E-6
Cr 3.3850E-3 3.1174E-3
Mn 2.5007E-4 2.2939E4
Fe 1.2226E-2 1.1217E-2
Ni 1.5471E-3 1.4131E-3
sl ) 5.3037E-5 7.0716E-5
2y 7.3148E-3 9.7533E-3
9Py 1.0455E-3 -
#40py 9.1348E-5 -
#41py 3.1781E-6 -
#2py 8.0369E-7 -
1 Am 5.4732E-6 -

a) Hydrogen, boron, carbon, oxygen and silicon are impurities
included in the Pu92 and AIN plates and in a coating of the NU
plates.

b) Read as 7.7586 X 107
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Table 4-2 Experimental results of the criticality in the FCA-XVII-1N assembly

Doubling time (sec) 46.6+0.5
B o 0.00496
Lo Lpo(X10FARK) o 578#006
Pex as built (py) 3.754+0.003
Corrections for p., (o) P 0.0929+0.004
P 3.07+0.004
PGap 2.19+0.3
_____________________________ Psys ___....0M402
Corrected p,, for MC* (py) 6.917+0.006
(10 Ak/k) 3.998+0.042
Corrected pg, for DC®  (py) 8.967+0.36
(10°Akk) 5.18+0.21
k. for MC* 1.00401+0.00004
ks for DC® 1.0052+0.0002

a) MC: pr and pp, were applied to p., to be compared with Monte Carlo

calculations.

b) DC: pr, Pps Pasp and psys were applied to p, to be compared with

deterministic calculations.

Table 4-3 Experimental results of the plate sample reactivity worth in the FCA-XVII-
IN assembly
Sample Mass Measured worth SUS correction Corrected worth
&3] (po) (Po) (Po) (X10"*Ak/k)*
Pu92 70.46" 0.32450.005¢  -0.0014+0.0001  0.3259+0.005 1.868+0.035
Ni 1224.32 -0.1673 -0.0809+0.005  -0.2482+0.007 -1.435+0.043
Mn 992.12°  -0.2120 -0.0809+0.005  -0.2929+0.007 -1.693x0.044
Cu 1248.13 -0.2717 -0.0809+0.005  -0.3526x0.007 -2.038+0.046
Mo 1443.20 -0.6155 -0.0809+£0.005  -0.6964+0.007 -4.025+0.058
Nb 1210.30 -0.7438 -0.0809£0.005  -0.8347+0.007 -4.767+0.064
Al 780.30 -0.1602 -0.1602+0.005 -0.926+0.030
AIN 440.64 -0.1736 -0.1736+0.005 -1.003+0.031
Pu81 1443.35 -0.0118 -0.0118+0.005 -0.068+0.029
Pu75 1544.51 -0.2376 -0.2376+0.005 -1.37320.032

a) 1 po=(5.78+0.06) X 10“Ak/k was adopted. b) Excluding aluminum (1.04g).

¢) Mn/Cu/Ni: 74.4/9.0/16.9 wt%.

d) Experimental error.
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Table 4-4 Experimental results of the B,C plate sample reactivity worth in
the FCA-XVII-IN assembly

Sample Mass of '°B Reactivity worth
(8 (Po) (X 10*AK/k)*
20%B,C 4.22 -0.388+0.005° -2.243+0.037
40%B,C 8.46 -0.673 -3.890+0.050
60%B,C 12.58 -0.901 -5.208+0.061
90%B,C 18.96 -1.198 -6.924+0.077

a) 1 p=(5.78+0.06) X 10*Ak/k was adopted. b) Experimental error.

Table 4-5 Experimental results of the axial distribution of the
plutonium reactivity worth in the FCA-XVII-IN

assembly
Position Distance® Reactivity Worth

(cm) (Po) (X 10*Ak/k)°
1Z 2.54 -0.324+0.005°  -1.876+0.035
2Z 7.62 -0.312 -1.805+0.034
3Z 12.70 -0.294 -1.702+0.034
47 17.78 -0.266 -1.540+0.033
57 22.86 -0.231 -1.339+0.032
6Z 27.94 -0.195 -1.130+0.031
7Z 33.02 -0.156 -0.902+0.030
8Z 38.10 -0.1194 -0.690+0.030
9Z 43.18 -0.0862 -0.498+0.029

a) Distance from the midplane. b) 1 pe=(5.78+0.06) X 10*Ak/k

was adopted.  ¢) Experimental error.

Table 4-6 Experimental results of the reactivity worth of the
cylindrical actinide samples in the FCA-XVII-IN

assembly
Sample Reactivity Worth
(Po) (X 10°Ak/k)*
By 0.072+0.003° 4.190.17
#%pu 0.091:+0.004 5.28+0.23
20py 0.007+0.001 0.406:0.06

a) 1p,=(5.78+0.06) X 10*Ak/k was adopted.
b) Experimental error.
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Table 4-7 Experimental results of the sodium void reactivity effect in
the FCA-XVII-1N assembly

Position Distance® Reactivity Worth
(cm) (Po) (X 10*A K/K)P
(Step void)

1z 2.54 0.0684+0.005¢ 0.395+0.029

2z 7.62 0.0577 0.33420.030

3z 12.70 0.0466 0.269+0.030

4z 17.78 0.0304 0.17620.030

5z 22.86 0.0161 0.093+0.030

6z 27.94 -0.0077 -0.045+0.030

7z 33.02 -0.0261 -0.151+0.030

8z 38.10 -0.0448 -0.25920.030

9z 43,18 -0.0579 -0.33520.030

10z 48.26 -0.0544 -0.31420.030

11z 53.34 -0.0326 -0.188x0.030

(Void volume dependence)

1-2z (5.08)¢ 0.1278+0.005 0.739+0.030
1-6z (30.48) 0.2077 1.201+0.031
1-9z (45.72) 0.0339 0.196+0.029
1-15z (73.20) -0.1262 -0.729+0.030
10-15z (30.48) -0.1409 -0.814+0.030

a) Distance from the midplane. b) 1 pe=(5.78+0.06) X 10*Ak/k was
adopted. ¢) Experimental error.
d) Values in the parenthesis are range in the axial direction of the

voided region.

Table 4-8 Experimental results of the **U Doppler effect in the FCA-XVII-IN
200

assembly
Sample Temperature Reactivity Worth
D C) (Po) (X 10 Ak/k)*

NU(25) room® -0.2754+0.005° -16.42+0.34
300 ~0.0145+0.0006 -0.864+0.035
550 -0.0232+0.0005 -1.38+0.033

_______________________ 800 00297:00005 17720037

NUO,(25) room -0.1584+0.005 -9.45+0.31
300 -0.00759+0.0006 -0.453x0.034
550 -0.0119+0.0005 -0.710+0.030
800 -0.0157+0.0005 -0.933+0.033

a) 1 pe=(5.96+0.06) X 10* Ak/k was adopted.
b) Sample reactivity worth at the room temperature.

¢) Experimental error.
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5.08cm 5.08cm

Na

AIN

5.08cm

Na Na

T2N SBN

Note
The numbers in the parenthesis are thickness of the plates (unit: inch).

Pu92: Alloy of 92% fissile plutonium metal -and aluminum (stainless steel

clad), 0.16¢cm thick
NU: Natural uranium metal, 1/8”; 0.32¢m and 1/16"; 0.16¢cm thick

AIN: Aluminum nitride, 0.16cm thick
Na: Sodium (stainless steel clad), 0.64cm thick

Fig. 4-1 Cell patterns of the fuel drawer of the test zone in the FCA-XVIL- 1N assembly
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‘ 5.08cmx9cell=45.72cm 5.08cm X 6¢ell=30.48cm

Na Na

AIN

Na Na’

AN AN
oo . . N

AIN AN

Na | Na

T2N drawer: T2N cell X9 + SBN cell X6

Fig. 4-2 Configuration of the fuel drawer of the test zone of the FCA XVII-1N assembly
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Number of drawers

T2 98

] TN 25
1

PD 60

up 43

SCR 8

DuB 288

Total 520

{a) F-side

Number of drawers

T2N 25

T2 96

PD 860

up 43

SCR B

DuUB 288

Total - 520

[j Empty matrix

4 (b) M-side

Fig. 4-3 Horizontal cross sections at midplane of the critical core of the FCA-XVII-1N assembly
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b Number of drawers
TR REGEEHS Sy i
e TN 25
T2 o6
0 PD 60
T ub 44
g
, SCR 8
s DUB 288
bl
4 ,~ Total 521
Tl %w T D Ermply matrix

Fig. 4-4 Horizontal cross section at midplane of the standard core of the FCA-XVII-1N assembly

Z (cm)
76.20

66.04

SBN|{ SB NUB

45.72

T2N| T2 PD | SCR 1 UD DUB

midplane

0 5 & & & D 3 R (cm)
e <t - [aY] N~ o
A (8} <¥ < < M~

Fig. 4-5 R-Z model of the standard core of the FCA-XVII-1N assembly
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5. 1 SHEMEHRTFE
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UERHIC B\ CTHF L 72 BEF RIS 2 7 & EXPARAM®P % Fl W 7= BRI FRIC > WOl %,
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EORSF AR T, RO FkEE 2 ER T2 Z LIk D HEBEoR L2 XS Z L8 T
X2 h o, HBUREE U<, WEREICEA T A & SETH O K R ER S (B
TRBURB) 251HET 2, ZORFHEIBIREI. A FE TR 22 ARF OBRERZ A,
Benoist DA I X DEIHET 2, I ORGEIRREOEZBRMT OBAHEIC DWW TIZ, ROk
FAtEOHE TR 3,

< 7 uBiEEOFE LT, WERT L ICRkOES S 7 ulfiEEr., PETER2EABK
ELTHEALLEe VYD S 7 aliffEEEE T2, VS S 7 oWiEE RO GBI
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SRR 1 RITIERMAEE TV E L, Vv PAEIBRO RO ESIWIHEZ ERT %,

3) Fvy 75 —H v 7 NVOEGMHEEDFE
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Fig. 5-1 127797,
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(6) EEIEZNIC & 5 L EMEE
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3 BRI B RS FEEATE 2 H IR AR SO BE A 72 &) 122 T, 2" X 1" X /16" % A4 X & 2" X 2"
X116"% 4 XD AT v L AR O BELSOGEEAGE S R L . Reference #5702 54 3 7V IC B
LRI EMEOFHEM» 52 L &, v 7OVIERO RIGEE L T2
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Ry 79 — RISEEAME 0 poppe( D)1 1 XIBEEE E T2, BEIGKIR. B (293K) 0¥~
TN RMDOIRER (573K, 823K, 1073K) O v FNICEBT 2 Z Ltk hRD 3,
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IR SR O 7 IEBGET R L R U AECEELT %,

AT TR, 2N SENREE & S IREURECE O BREBGHEIC X D R0 & e ERE A
ROFEMEO 2 WA IERE L U, BB o R B RS0 v 2 BEHBRIC BT Ik
U3, ROGEMEORHT X, kit L SAIRBIREZ F w2 REEHE I &0 CEBEHRIC &
Dk 5 N7 RSEMME D FHEME O 2 A siERE L L, BB O IR IR R B2 v 723k
Bl i BEEEMEICEL 5, 7L, Na R4 FRIBEMEIC DV T, R4 Fick s
HTFIREBOSE L X ) EHICETT 5720, FRREE S IRHEZ W Z 0w, IRBEHRIC K
TAENEFIEO R R SR 2 AL 2T,

5. 2 SR ORISR O BT

N FTD FCAXVI-1 LB T 253G A%, %7 — % JENDL-3.2 1287 70 HEWH
94 7Y —JFS-3-13.2 DWETIR JES3-IB RPN Nz, 2 2T, AFHFHE T, nz
FR R R R T H BRI R OGRS DWW CHET 2 EL 7.,

JFS-3-13.2R %> SLAROM 2 & 2 & )VEHE 21T\, EEREROJHEIRICOW»T 70 BfE DS
BLES < 7 alifiE 2 R 7z, KT, 3 RIE XYZ 4FRICT, POPLARS IC & 8GR 2TV
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HEFRSAEROEDEERE LR L 72, WMEHMEREERD 37O, 2 XJL RZ HFRITT
TWOTRAN-II I & % 70 BElAEHEL (S, X#=8) MK UF POPLARS I & ZHEHGEIE (MEEHREUC 1/3
T, 2MH) 2T WEHEOHEEGEROL (X IEE) 2EREMROMIEREE L, K
JGREDFHE T, FLHOTOHETH 2 L OEEMERES 3. BAERBREE R L -
3 RIL XYZ hHGEHE DAL LT,

FEREERDEER R Z Table 5-1 12, RIGELOFERERE Table 5-2 I ZNFnt, E)
B R o HEAE & EEEO K (CE ) &, 0.995 &4, FHEIZEBRIER O EHBEESE 0.5%
BANEREE L 72, S, PESRRRD JFS-3-13.2 VIR YL EUMRTH S, . K
KB L TH. RERIKIFS-3-13.2 Z W NS R YL IRIFTRA LR TH - 7=,

Table 5-1 Results of the analysis of the criticality of the FCA XVII-1 assembly

Diffusion calculation (3 dimensional XYZ model) k.x=0.99696
Transport correction (2 dimensional RZ model)
Transport calculation k.x=1.01486
Diffusion calculation k.;=1.00942
Transport correction factor® 1.00539
Transport corrected value” k.;=1.00233
Experimental value k.z=1.00743£0.00013¢

a) Ratio between the k.; values calculated by the transport and diffusion
calculations with the 2-dimensional model.

b) The result of the 3-dimensional diffusion calculation was multiplied by the
transport correction factor.

c¢) Experimental error.

Table 5-2 Results of the analysis of the reaction rate ratios of the FCA-
XVII-1 assembly

Reaction rate ratio Calculation C/E
F8/F9 0.0247 0.957+£1.9%"
C8/F9 0.1445 0.995+2.0%
C8/F5 0.1344 1.017+1.7%

a) Experimental error (relative error).

+2005 4E 10 HBED BHRFENTS A 57 A % 7 FCA BRI ClE. BRXiHEIC DANTSYS (3
RILAIHE A THREEDANT) a— FaHW, 3 X XYZ FRT 2L ¥ —70 Bf (SyRK#$=8) & L.
BEACEIWHERE O/NEEEADHEI T > Tk, 272 L. Py 79 —ROMN % &k
2RIGRZEFBETEHEND B0, 2KIGEHEH TWODANT % T3,
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Fig. 5-1 Calculation model for the analysis of the cylindrical actinide sample reactivity worth measured in

the FCA-XVII-1 assembly
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r: Radius of the Doppler sample; see Table 3-10

(a) Measurement up to 800°C
Fig. 52 Calculation model for the analysis of the Doppler effect measured in the FCA-XVII-1 assembly
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Table A-3 Atomic number densities of the cylindrical actinide samples* (x10?* atom/cm®)

Nuclide U-235 Pu-239 Pu-240 Dummy can
0] 7.218E-3* 5.338E-3 4.002E-3 -
Cr 7.729E-3 7.729E-3 7.729E-3 7.729E-3
Fe 2.958E-2 2.958E-2 2.958E-2 2.958E-2
Ni 3.042E-3 3.042E-3 3.042E-3 3.042E-3
By 2.713E-3 - - -
=y 1.474E-6 - - -
py - 2.645E-3 1.460E-5 -
20py - 2.352E-5 1.959E-3 -
Py - - 1.345E-5 -
a) Read as 7.218x10°.

Table A-4 Atomic number density of each sample” used for the Doppler effect measurement up to

800°C (x10** atom/cm’®)
Nuclide NU(@25) NU(Q20) NUO,(25) NUO,(20) NUQ,+BeO(1:1) NUO,+BeO(1:5)
By 3.351E-4% 3.377E4 1.503E-4 1.463E-4 7.302E-5 2.433E-5
By 4.593E-2 4.633E-2 2.063E-2 2.008E-2 1.002E-2 3.328E-3
Be - - - - 3.006E-2 5.650E-2
O - - 4.157E-2 4.045E-2 5.024E-2 4.980E-2

a) Read as 3.351x10*,

Table A-4  (continued) (x10%* atom/cm?)

Nuclide DUO,(20) E.C.(25) E.C.(20)* Capsule(25)®  Capsule(20)°®
B5y ' 5.714E-5 - - - -
28y 2.126E-2 - - - -
0 4.264E-2 - - - -
Cr - 2.368E-3 3.109E-3 5.185E-3 4.929E-3
Fe - 8.485E-3 1.114E-2 1.888E-2 1.794E-2
Ni - 1.105E-3 1.451E-3 3.496E-3 4.198E-3

a) E.C. means “Empty can”. b) Capsule means a region surrounding the Doppler sample.

+ The size of the samples including stainless steel container: 1.37cm¢ X 12.81cmL. (See Fig. 5-1)
* The sample region excludes stainless steel container; See Fig. 5-2.
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Table A-5 Atomic number density of each region used for the Doppler

effect measurement up to 1500°C'” (x10%* atom/cm®)
Nuclide DUO,(20)-1500 Region 2* Region 3°
By 5.701E-5° - -
B3y 2.127E-2 - -
O 4,265E-2 1.058E-3 2.919E-4
Al - 7.053E-4 1.946E-4
Cr - 3.646E-3 4,398E-3
Mn - 2.271E-4 2.740E-4
Fe - 1.390E-2 1.676E-2
Ni - 1.981E-3 2.390E-3
2w - 1.337E-3 5.348E-4
183w - 7.270E-4 - 2.908E-4
184y - 1.566E-3 6.263E-4
186y - 1.454E-3 5.816E-4

a) The region radially surrounding the sample.
b) The region axially surrounding the sample.
¢) Read as 5.701x107.

Table A-6 Calculated sodium void reactivity effect (in the FCA-
"~ XVII-1 assembly) using the JES-3-J3.2R data set

Diffusion calculation (Ak/k)

N.L? L
(Step void)
1z 5.114E-5°¢ -5.553E-7
2z 4.945E-5 -3.474E-6
3z 4.620E-5 -9.104E-6
4z 4.167E-5 -1.705E-5
5z 3.625E-5 -2.672E-5
6z 3.041E-5 -3.738E-5
7z 2.469E-5 -4.814E-5
8z 1.964E-5 -5.790E-5
9z 1.570E-5 -6.513E-5
(Void volume dependence)
1-2z 1.044E-4 -5.289E-6
1-6z 2.666E-4 -9.511E-5
1-9z 3.299E-4 -2.646E-4

a) Non-leakage term. b) Leakage term.
c) Read as 5.114x107.



