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Critical Experiment and Analysis on FCA XVIII Assembly

Masaki ANDOH, Toshitaka OSUGI and Kazufumi TSUJ IMOTO"

Department of Reactor Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken

(Received February 3, 1998)

A series of experiments for zirconium-hydride added metallic fuel fast reactor was carried out at
FCA to estimate calculation accuracy for a moderator added metallic fuel fast reactor. The selection
of the experimental cores and the results of critical characteristics measurements are described. The
criticality of the experimental cores was analyzed using standard analysis method for FBR. It was
found that the calculated effective multiplication factors for the present cores underestimated the

experiments in comparison with the MOX FBR core.

Keywords: Zirconium-hydride, Metallic Fuel, Fast Reactor, Moderator Added Metallic Fuel,
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Table 2-2 Data of critical approach method for FCA XVIII(45V)assembly

Step UD Ch1 Ch?2 Chs Cho
No. F/M Pattern (cps) ny/n (cps) ny/n A) ny/n (A) ny/n
B 912.5 1.00 8439 1.00 3.695-10¢ 1.00 3.474-10 1.00

1 36/36 1094 1.00 1001  1.00 4.362-10 1.00 4.155-10 1.00

1338 1.00 1214 1.00 5.306-10 1.00 5.064-10 1.00

1993 0458 1818 0464 7979-10 0463  7.703-10 0451

5846  0.229 5366 0.226  2.346-9 0226 23019 0.220

C
D
B

2 4/44 C 2996  0.365 2762 0362  1.202-9 0363 117299  0.355
D
B 4942 0.185 4568 0.185  1.959-9 0.189 19199 0.181
C

3 48/48 29502  0.037 27016 0.045 1.172-8 0.037 1.145-8 0.036

D Critical

* Read as 3.695 X 10™°
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CR#2 0-80 y=-0.09892x’+0.1414x°+1.981x-0.00178
80-130 y=-0.06944x’+0.09613x+1.997x-0.00206
130-210 y=-0.04330x+0.01639x°+2.072x-0.02268
XVII(0V) CR#1 0-130 y=-0.08421x’+0.1420x°+1.979x-0.00119
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90-205 y=-0.04047x°+0.00093x’+2.150x-0.04054
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$(m3,m2,m1 and m0)% Table 3-2 @ ~(OIZRT o

3.1.2 REREICEHEE - ek CEMmEDHE

K. B - RABOREEMEL REREICL VEE Lz, RERETIE, RER Kp,, v &1
JEOHBCIREPIL. BHERBRELOBICUTOBRGRI Y Lo KET 5. $4bbo
C=B/ Py ¢y
ZZT, B HIEHK



JAERI-Data/Code 98-012

kBERECEI B ETIE, . XERELBI-OORPAEKEBE KDL (F—X1) o RIT,
HHBERUCLEBOBBAMBLEUTIORT 27— (F—A2RU3) IWEESEHNEOZTAIDY
fEx e LREBBREL /50
+r— A2 CR#l RU CR#2 % &5likE L2 H &
- r—Z 3 .CR#1, CR#2, RULELHL &5k LI:HE
INLETr —ATHUE L ZRERECEOBREC B 2RBCELMEL., 77— 2 &b HiE%E
(CR#1, CR#2) OFUSEMIEY . 7 — A 3 & ) &HEELEO UCEMEE KO 5,
HAEHE LT, &E5%No. 1 (Ch 1), No. 2 (Ch 2), M HIEINo. 5 (Ch 5), No. 6 (Ch 6) D 4 Kitigs &
FNEIMMICAV, BoNZNENOKRBREDTFY LW o7z, Ch 1, Ch 2 OFEEITIE, 3.5
(msec) DAREBFRFIEZ I &2 L7

) r—A1 : FEPEHTT 2 HBIEBDORE

BEAEL D, CR#1 RUCR#IZIZE Y RERFEZ W - 4 p, ICHE L7z REEFRE p,,, 120
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Table 3-3 DHIEHEREL BN ERBRE L OBARD LY. FHRADFHT 2 HFIEEBIZLLT O
J: :) b:*y) C) tho

Kig HHIEHB
XVII(@45V) XVIII(80V) XVIII(95V)
Ch1 42592 42236 42843
Ch2 38864 39312 39046
Chs 1.63804x10* 1.6941%10* 1.6975%10*
Ché6 1.60538 % 10° 1.6672%10* 1.6698 X 10

() r—A2 :CR#1 KU CR#2 » &5k & LI2BA
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CR#2) O FUSEEMfE % 15720
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XVII@45V):  10.01 p, + 3.8958 p,=13.91+£0.03 (£ 02 %) p,
XVIIEBOV): 10.22 p, + 4.0498 p, = 1427 £ 0.05 (£ 04 %) p,
XVIIO5V):  8.86 p,+ 52706 p, = 14.13 £ 0.02 (£ 0.1 %) p,

(3) & — A 3 : §If#No. 1 (CR#1), No. 2 (CR¥2), RUER&HE &5k LIBE

br— 2 3 TOHME - BEEOEALME. &R NFTOZBUER UK ERF B % Table 3-5 127R ¥

b Z3TORUETCELNRXBERECEOHBRACBIZRBHNCELTMEL., £HEL2B0
FUSEMEIL. DT X ek bz, & B, XVIIEOV) T, 7 — X 320w TOREIITHR
75‘9 7:0

XVII@5V):  54.03 p, +3.8958 p, = 57.93 £ 0.28 (+ 0.5 %) p,
XVIIO5V):  53.68 p, +5.2706 p, = 58.95 + 0.33 (+ 0.6 %) p,
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Table 3-1(a) Reactivity calibration of safety/control rods by substitution method at FCA XVIII(45V)assembly

Step No. Rod position (mm) Core temperature Gap
SR # 4 CR#1 CR#2 (C) (10’mm)
1 0.08 0.05 212.23 20.16 -6.367
2 50.08 0.05 153.24 20.14 -6.311
3 0.07 49.65 153.24 20.14 -6.301
4 50.07 49.65 100.69 20.12 -6.283
5 0.07 98.96 100.69 20.11 -6.339
6 50.08 98.96 51.13 20.12 -6.346
7 0.07 150.93 51.13 20.10 -6.356
8 50.07 150.93 1.84 20.09 -6.261
9 50.07 152.78 0.09 20.08 -6.255
10 0.07 209.02 1.83 20.05 -6.286

Table 3-1(b) Reactivity calibration of safety/control rods by substitution method at FCA XVIII(80V)assembly

Step No. Rod position (mm) Core temperature Gap
SR # 4 CR#1 CR#2 () (10”°mm)
1 0.08 0.06 206.31 23.12 -5.480
2 50.08 0.06 149.14 23.12 -5.480
3 0.07 49.39 149.14 23.11 -5.479
4 50.07 49.39 98.00 23.10 -5.487
5 0.07 98.31 98.00 23.09 -5.500
6 50.07 98.31 49.20 23.09 -5.463
7 0.07 150.00 4920 23.08 -5.490
8 50.07 150.48 0.07 23.09 -5.482
9 0.07 208.13 0.07 23.06 -5.485

Table 3-1(c) Reactivity calibration of safety/control rods by substitution method at FCA XVIII(95V)assembly

Step No. Rod position (mm) Core temperature Gap
SR#4 CR#1 CR#2 (C) (10°mm)
1 0.07 0.05 304.07 20.22 -6.331
2 50.06 0.05 229.39 20.19 -6.301
3 0.07 49.09 229.39 20.17 -6.375
4 50.07 49.09 169.40 20.16 -6.324
5 0.07 97.79 169.40 20.15 -6.387
6 50.07 97.79 116.79 20.12 -6.228
7 0.07 149.13 116.79 20.11 -6.272
8 50.07 149.13 67.87 20.10 -6.275
9 0.07 206.04 67.87 20.08 -6.257
10 50.07 206.04 19.87 20.07 -6.271
11 0.07 274.53 19.87 20.06 -6.282
12 50.07 23197 0.07 20.05 -6.326
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Table 3-2 (a) Calibration curve of control rods at FCA XVIII(45V) assembly

CR # 1 position (mm) CR # 2 position (mm)

0-70 70-120 120-210 0-80 80-130 130-210
m3 -0.07749 -0.04862  -0.05297 -0.09892 -0.06944  -0.04330
m2 0.1299 0.04338 0.06091 0.1414 0.09613  0.01639
ml 1.971 2.049 2.026 1.981 1.997 2.072
m0 -0.00099 -0.02240  -0.01246 -0.00178 -0.00206  -0.02268

Table 3-2 (b) Calibration curve of control rods at FCA XVII(80V) assembly

CR # 1 position (mm) CR # 2 position (mm)
0-130 130-150 150-205 0-100 100-205
m3 -0.08421 -0.08760 0.02974 -0.06103 -0.05946
m?2 0.1420 0.1521 -0.3158 0.08502 0.08038
ml 1.979 1.970 2.581 2.028 2.032
m0 -0.00119 0.00129  -0.2591 -0.00142 -0.00255

Table 3-2 (c) Calibration curve of control rods at FCA XVIII(95V) assembly

CR # 1 position (mm) CR # 2 position (mm)

0-70 70-185 185-230 0-40 40-90 90-205
m3 -0.08001 -0.04487  -0.03451 -0.06856 -0.06974  -0.04047
m2 0.1308 0.02680  -0.02012 0.1021 0.1046 0.00093
ml 1.998 2.092 2.159 2.036 2.035 2.150
m0 -0.00100 -0.02616  -0.05729 -0.00143 -0.00124  -0.04054

Table 3-3 Data of safety/control rod reactivity worth measurement by sub-critical method for Case 1

Power Rod Position Pa
Assembly Ch 1 Ch?2 Ch 5 Ch 6 CR#1 CR#2 :
(cps) (cps) A A (mm) (mm) ¢py)

XVII@5V) 113830 10386.6 4.3778X10° 4.3778X10°  200.00  200.00 3.7417

+ 0.0049

XVII(8OV) 109541 9767.4 4.3937X 10°  4.3240%10° 200.00  200.00 3.8557
+ 0.0049

XVII©Q5V) 10564.1 9627.6 4.1856X 10° 4.1172%10° 250.00  250.00 41171
+ 0.0049

* dead time correction ( 3.5 usec ) is performed.
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Table 3-4 Data of safety/control rod reactivity worth measurement by sub-critical method for Case 2

Power Rod Position Paus

Assembly Ch1°  Ch2 Chs Ch 6 CR#1 CR#2 SR#3~#8
(cps) (cps) A) A) (mm) (mm) (mm)  ¢p,)
XVIII@45V) 4259.7 38860 1.6403X10° 1.5968X10° fullout fullout fullin  10.01
+ 0.03
XVIII(BOV) 4147.8 38432 1.6616X10° 1.6199X10° fullout fullout fullin  10.22
+ 0.05
XVII9SV) 4827.8 4407.7 19236X10° 1.8804X10° full out fullout full in 8.86

+0.02

dead time correction ( 3.5 psec ) is performed.

Table 3-5 Data of safety/control rod reactivity worth measurement by sub-critical method for Case 3

Power Rod Position Pav
Assembly Ch1® Ch2’ Chs Ché6 CR#1 CR#2 SR#3~#8
(cps) (cps) A) A) (mm) (mm) (mm)  (-p,)
XVII@E5V) 7865 715.1 3.0456%X10™° 2.9828X10"° full out full out full out 54.03
+0.27
XVIIEOV) 7914 727.1 3.1766X10"° 3.1237X10"° full out full out full out 53.68

+0.33

*

dead time correction ( 3.5 psec ) is performed.
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3.2 BREMERBOUE

3D RHEREES S 2 B ( XVIIOSVYEAARTIX 3 BH) 2 CHRMEEX W5 CLERS S L &
O RIGEZEAL O IBERMIERAKE (p,/C) RO 720 FUCEZEILIZ, SRESTORBRICEZ RD,
FNORBFUCEDZALS & LTHE Lo ABRGEIX, CR#1 RV CR#2 OALE A b FlEIHEEKIE
tig 2 AV TRz, BETRROECE LT, EEBEMERIC L > TRICERLICRIZ
THELYHIE L, 28, FIREAKROFLHRBORL 253 TICTHEEZAEL ., 516 KOEK
OEHERFELGREE LTRA L, RE ERITHRICBT 2 B ORERAE % Table 3-6 @~(c) <
Yo

P EOPEDOER. HHRROEBEMERBIZLTO L) RO b,

Assembly £ (p,/C)

XVII@45V) -0.0650 + 0.0030 (£ 4.5 % )
XVII(BOV) -0.0576 £ 0.0031 (54 %)
XVII(95V) -0.0519 £ 0.0027 (£5.2 % )

FiRofEEET. BEOHEEEYWEBIZE005 T L, BEEIC+007 C %, BRELI
A BUGBEZALIC £ 0.016 p, & N EIRE L THEE L7,
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Table 3-6 (a) Criticality data for temperature effect measurement at FCA XVIII(45V)assembly

Date of Core Position of Position of Gap Reactivity
measurement  temperature CR#1 CR#2 excess’
(C) (mm) (mm) (10"mm) (py)
10/12 20.04 99.84 100.00 -6.283 3.9784
10/14 25.67 80.45 100.00 -3.923 3.6123

*  Gap is corrected to 0.0 mm. Error of each measurements is + 0.011 p,,.

Table 3-6 (b) Criticality data for temperature effect measurement at FCA X VIII(80V)assembly

Date of Core Position of Position of Gap Reactivity
measurement temperature CR#1 CR#2 excess
() (mm) (mm) (10°mm) (po)
1/11 23.06 96.39 100.00 -5.486 3.9585
1/13 28.36 81.71 100.00 -6.223 3.6530

*  Gap is corrected to 0.0 mm. Error of each measurements is + 0.011 p,.

Table 3-6 (¢) Criticality data for temperature effect measurement at FCA XVIII(95V)assembly

Date of Core Position of Position of Gap Reactivity
measurement  temperature CR#1 CR#2 excess
() (mm) (mm) (10°mm) (py)
5/12 20.11 149.13 116.79 -6.272 5.3486
5/15 26.19 118.01 130.00 -3.990 5.0328

*  Gap is corrected to 0.0 mm. Error of each measurements is + 0.011 p,.
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3.3 BAEEBRIEAKONEE

12 EAhOBERBIZORCE CHEY 52 A0T, BRBOUCENECH LEEEDOHMIE
PUBEL b, 22T, INESKEOBBEESI - LE0ROKHICENOERILLHEL ., A
MREBRMIERE f, RO s FoFRMEZHEC L, MEES22.0mm, 1.5mm, 1.0mm,
0.5mm, 0.0mm & Z L &€/, MIEEHOREMICIE. BETMOMMBICKEL Th oA -7 O
TEZFH L b OERA L. RUESOARRCER. Sl CR#1 RU CROBIEHEKRE A
WTHEBL., SREBERELRL. SN R T 2RBRCEOWERZTERT 1 v T 4
L, MERWERK £, L L7 727U, EAEMBROMEILER Imm T ORBREMICH LT
55 b DTHAHLD. 5AOEELDD B 0.0mm, 0.5mm, 1.0mm D3 HEOAE 74 v T4 ¥R
B U720 BISEFER % Table 3-7 R UFig. 3-2 \RT . 2B, BAE MEHERROWEL. BIRDED
XVIIESVEREICDOWTD AT 72

XVII@5V) : f,=-0989+0.024 (£24 %) p,/mm

P Id. A — 5 ORREOREL LTHEREIC £ 001 mm *, RECEOWEREL
LTHEIEEIC + 0011 p, 245 Lizo MER% 0.0mm 7% 1.0mm (ZAL S €720 EAEHEROKA
2088278 mm X3 LC+0014mm (1.6% ) . FUGEZAL 0.8723 p, 12k LTIt £ 0016 p, (1.8
%) b, BETHRBEHERKOEEY £0024p, (24%) LHHL

Table 3-7 Criticality data for gap effect measurement at FCA XVIII(45V)assembly

Gap Contro! rod position Core Reactivity
Item’ CR#1 CR#2 temperature excess

(mm) (mm) (mm) ©) (py)
2.01 1.76169 38.65 50.01 25.71 2.1591
1.48 1.26450 65.46 50.01 25.72 2.7071
1.03 0.84660 86.87 50.01 25.71 3.1424
0.52 0.36021 111.51 50.00 25.70 3.6322
0.02 -0.03618 131.37 50.00 25.66 4.0147

*  Gap indicated by position indicator on the control panel (unit=mm),
**  Temperature is corrected to 20.00 C. Error of each measurements is £ 0.011 p,.
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3.4 EHERICE1p,DEE

EEMOK4EHE Nod ( SR#4 ) ® 5007 mm A H5ELEA ( 0.07 mm ) T THEL 2B O RCE
AT H AFHEEREE 1p, ZLTFOHFECL Y PIEL 720

AL AVERKIGIET 2 EORR BT 2 HIHEE CR#1 (LB 2 DOHBH L XV TORRE
DCR#1LDEL WAMFIZL Y RO TB L EHRROEDBRILROLIBIHERA LBRT -5 %
Table 3-8 |27 T o RICFHNE T TIF/2%. CR#1 2 EOBRRETI THAL, 2. SR#4 % 50.07
mm 5 ZTEFALTRIZ 1 p, DFUCEZEINT 2, COL XORMEREH T, THZEL. HEEH
FRRXEHOT 1p, KD B,

PIEC L ) BOBRR S RO 2 B0ER ORI IIE. BBHHE Ch 5, Ch 6 2 v/, HHE
HEERR T, DEER . BB DR ORIRME 0.1X107 A ~ 0.8X10°A DEFHICBVWTA My T Y 4 v F
FRWTIT o 720 WD REHEEERIZ, B DE No.6 (Ch6) DHPLNLVT107A DS 10°A ¥ TIE
KRPE LA, PV 107A R 10°A O F— %1k, Pu BEOBRBAEI L 220 KICEN
DEBIR> TVWIOTARAL L. 10°ABH LAV THESNAT— 7 2 FHLTRD 7,

M 45 e B ) D ] 8 A 2R % Table 3-9 127RS o

DEofiiE TR SN BHEAROBIEERRE T, 2 BB FERICA L TERERICE L p, 2
1%‘7}:0

Assembly 1p, (X10*Ak/k)
XVII@45V) 5.82 + 0.08
XVII(8OV) 595 + 0.08
XVIIO5V) 6.05 + 0.08

PEBET, APy Ty FIED T, OPEZ £05sec &, HARICE 1p, 1L T10% %
RELTHEM Lz Thbb, T, =479+ 0.5 sec DHA. 1p, = 5822 + 0.045 (+ 0.77%) (X10*
AK) ¥ ). SHICHRARIGE 1p, W T238%£1.0% %M. 1p,=582+0.08 (13 %) (X10*
AK/K) &7 %o

FEEAFRERCHAV O N BERPETEE1E. Tomlinson” 2 & Y FHE S /-7 —% (Bt T
LAIE8) K OFSaphier® DFEM L 72 BRI T AR PV -8 (BEPHTICE BHSE) AV,
PRI KO CBBREME 2 F PERKY WX WETE L7z, TR EMEPETRIZ. 2RT RZ
WHRTTANF —T0BILEGETEIC L Y Rd7z, FHEOKRE ONZRIR P AR A L EDHE
RAOBTEE B, B TFOMmY TH b,
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XVII45V) XVIIEOV) XVII(95V)
BN R M F- A BRI A (sec) 2.6X107 2.7%107 2.3%10”
EXhERPETEE By 5.16X10° 5.20%10° 5.21x10?

EEhEROH I

LI - RS 18 AKEE TOMR D K RS p_ & RIS O il HEALE 2 & HiH # BOE i
A HTRD, ERRER (k,) 2R0D, 2L, ZOROHIEEOMER., HAERKIIH
Y4 EOBRETORMBEMNETH S,

12 £4H0EE L-KETiZ, BER. BHHOFHATREIICE 023 mm OREIH Y . T/,
BT OAGMOE X1 0771 mm Th b, L7zdi> T, MIREARLEEREHL L X, WH
OBEROBIZIE, Gap=1.772 mm OBEAH LI LIk D, T L, RERHWFEERVIE
EIFERRAT FETIE, TWIRESEROBEROBICEHBROZVHERICOWTEHEZI T ). £2 T,
ERRAER|T OV T ERE LT L 8T A 720121k, ERECESE CORMKMBEZ YoicL
ERIBEREXNX 5 LEND L, Tbb, HAEEMBMHERE %M\ TGap% 0.0mmiZ L7zFRIC
TN & 1B BUSEERD D, e ¥ RO T M ERK TOREIRUCEP, MR %o

p contact = Gap X fg
=1.772 (mm) X 0.989 (p,/mm)
=1.753(p,)

7. HREBRBGRE LIS, 3KRTIEK BT oML ZE L TUDFIMOARKIR, BEURTE
B & b ICBAT DL Lz, £HIf - RS TEEREHAKETORMERDK, DfE % Table 3-10 1R T o
KB FLEOWEBEOEHFTEIIOVTIFFIIRT,
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Table 3-8 Criticality data of FCA XVIII assembly

Assembly Power Level Rod position Core Gap
No. Ch.5&6 SR # 4 CR#1 CR#2  temperature

(A (mm) (mm) (mm) () (10°mm)
XVII45V) 0.2X10° 0.07 99.84 100.00 20.04 -0.06283
0.2X10° 0.07 95.97 100.00 20.04 -0.06242
oo 0.07 95.54 100.00 20.04 -0.06242
XVII(80V) 0.2x10° 50.06 96.39 51.27 23.06 -0.05474
0.2X10° 50.06 92.49 51.27 23.07 -0.05491
o0 50.06 92.06 51.27 23.07 -0.05491
XVIII(95V) 0.2X10° 50.06 85.20 130.00 20.04 -0.06269
0.2X10° 50.06 81.45 130.00 20.05 -0.06171
o0 50.06 81.03 130.00 20.05 -0.06171

* oo means that the power was extrapolated to infinite power using two power levels; 0.2 X 10°A)
and 0.2 X 10°(A). The values of core temperature and gap are assumed to be same with 0.2 X
10°(A) level.

Table 3-9 Measured data of T, for each assembly

Power level of Ch 6 T, (sec)
XVIII(45V) XVIII(80V) XVII(95V)
0.3X10° ~ 0.6X10°A 476 46.8 46.0
- 47.0 —
0.4%X10° ~ 0.8X10° A 48.0 472 46.2
48.2 472 46.2
Average 479 47.1 46.2

Table 3-10 Experimental results of k.,

Assembly Excess reactivity k,
__No. (py) (10°Ak/k)

XVIII45V) 7.251240.0035 4.220+0.058 1.00424+0.00006
XVIII(8OV) 5.856610.0035 3.485+0.047 1.00350+0.00005
XVIII©95V) 7.0841+0.0035 4.28610.057 1.00430+0.00006

¥ Dontace 1S COTTECted and temperature is corrected to 20.00 C.
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3.5 WMAHIE

I N No.6 (Ch 6) DI LILA0.5X10° ADBRORFH AP (Watt) L TFOR L ) KD %o

P=E (Watt)
Y

p=3_15 0))
v v psub

F . REEOBHEOMK (fiss- sec”)

v REREE (1WatD TR VF— % RBE &L IHAROB)  (fiss War™)
S: REKDOHSRICL ) RET 2 PHTF O (0 sec”)

v 1BSREY: ) RET 2HETOR @ fiss”)

S, | PUD BRBSRIT L ) BRET 2 PHT O (n-sec’)

[
(&
e}

ERT. MORERyE3.1X10" (fiss-Watt) & L. VIMHREIEIC L D267 (n-fissh) & HiH &N sze
FRORERER. p,,=0.0854+0.0035 p, = (4.97+0.21)X10° Ak TH % o FCAXVIIEE D Pudk
RiE18.36kg TH Y . PPudigHiz ) O PHTFRAIZ9.0£0.9) X10* 0 sec' ) TH B 5 . S=(1.65
+0.17)X10 n'sec’ L % %5, TNHEQAMAL T,

+ 7
___(L65£017)x10 —=(1.24£0.14)x10"  fiss-sec™’
2.67%(4.97+£0.21)x10

+ 11
P:(1.243_10>.<114:))1;<10 =(4.01£044) Wat

PLEDKE & b, FCAXVIIEAROFEM N % . HENET No.6DHHHE AR Y #4%0.5X10° AD
B, 4.01+044 Watt & L7,
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4. ERFVEICET % AT

A& TIE. FCAEBRBAT CEAENICHV O LTV 2 B EPEERTFEL AW TEHEERICON
TRAZIT . LTk, T FRTFHICoOV TR, KICEFERIIOVTHERT %0

4.1 BFTFE

B EIEE R AT Y . B ERNTERE % RO AT EHE L RO E B ES P T RO
RO BRI EP LR B o BRTXYZ2SHOWREEIC & ) ERRAETRK,Z RO, WEHERTT
FNF —BBAMIET IR 5o

BZeReRET B 2 — FSLAROM % BV, LRICERFEAR €7 VIC & 0 2k - REM BN O FEHE N
P HELTEEVOYEERNEDWER Y Koo BERY Y MIEHFOKT -7y b TH 5D
JENDL-3212 30 ¢ Blpet S HT0BEE Kt v MFS-3-132% Wiz, 72720, 797 v MROT T
YUy s, Ty MMEOZBOFCARTFEICOWTRYEET VE L7z JLEFREKICI13 Benoist
DEF N E B EF IR % AV,

HFEHEIC &Y 87 7O ERMT I AL 2 V. JEBKENE 2 — F CITATION-FBR? % V> T2KJTRZ70
BB 21T o 720 EMEORERSO NIRRT O 108 P T A <7 b VE BV THIERO = %V
F—EEBE TOBED & 2SBE~HER L 720 CITATION-FBR I — F % I\ 3R ITXYZ2S B LA B 24T .
HROERBERK Y RO 2B BHRARZ P VZonTiR, FERERERE B4
FELTERME LR A L7,

BRI % R 572012, ik FHE 2 — FTWOTRAN-T' % AV 252 R TCRZE % FT B 24T o 720
LWER O b Y XN RS, % o 720 MR HOEBORKBISPTH oo 7 A MR
R OB ARY MV % BRI A L 720 CITATION-FBR I — FiZBW T b 258 2R ITRZIL
BEtE R 4T o 700 72770, BiEHE LEHESM AR &G L T 2700, BARMAREEAV$ICD=
1/ (3%) %&FMER Lz, @WXMER, 2 ho25H2RITRZAATOTWOTRAN-IZ — F &
CITATION-FBR — FOk DI L L7z,

TOBED 5 2SBEAD T3 U F — B HIE 13, CITATION-FBR I — FIZ X 2 708¥F2:RTLRZILAGEHHE &
BELRTCRZELEGTE Ok DI & Lz TANVF —BHEUNOBEEFEIFRLTH L,

Xy VAR, WTROERIBICBVWTE—2A v v aB e P25eme Lz, X2y VafiiEE
BboWER I LA v e kE LES L,

4.2 BRFMOBERRUEER
KARROK D IRHTE R % EBRE & 3617 Table 4-1 1R T o HAKO 7280 JUENFARMOX BRFH i 1 4F % AR
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BLEBERTHAFCA XVI-TESEOBATER Y EE 2, XVIEAKRTIZ, wFhofkRizown
TH12%REOEBNEE L TWA T 015, XVIFESKIZBXTHI%NEWCEMEE % 572,
Lotp. FaDOH TV — ARRIDELSE 2B LT E S EMICEITRE M Z 4T > T CLEY D

%o
Table 4-1 Comparison of k., of each core.
XVII(45V) XVIII(80V) XVII(95V) XVII-1
H/HM ratio 0.130 0.052 0.022 -
XYZ 25group calculation 0.98770 0.98679 0.98740 0.99993
Transport effect” 1.0050 1.0051 1.0051 1.0053
Energy collapsing effect” 1.0001 1.0001 1.0001 1.0001
Calculated k ;" 0.9927 0.9919 0.9926 1.0053
Measured k 1.00424 1.00350 1.00430 1.00737
+0.00006 0.00005 +0.00006 +0.00010
C/IE 0.9885 0.9884 0.9883 0.9979

a) Ratio between k_'s calculated by TWOTRAN-II and CITATION-FBR with RZ 25group with isotropic
diffusion coefficients.

b) Ratio between k. 's calculated by CITATION-FBR RZ 70group and RZ 25group with anisotropic
diffusion coefficients.

¢) XYZ 25group calculation corrected with the transport and energy group collapsing effect.
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5. $&%

KFEERFEBPEE T 2T 2 3HET 5 2 £ HWWE LT, FCA% AV — B OZHER
SBRMEEEPOBBER ¥ 17- 720 ABREE TR, EBRERXVIIEAERDEE L BRISERRO
PERERICOVTERAS & &b ICERFMEICE LT E4T o 720 BRAMMITTIR, AEBRBROEL
R R O BT IMOX VR B P R IS CB/ANGHE S AN H B Z L Do 72,

REBKROBEIIY VBRI LEROFNEAERE., BBEZHFE. 7 LU THEWEMEER
EETHAMURBRLHBO L TAMEZELSARLZ S 2 THV 1, HERABRICB W TIZ, FCA®E
FER B ICFCADBEEZ YL L TTHW ., TNHLOHAIIRH LT T,



JAERI-Data/Code 98-012

BN

1) Takano H., et al. : "A CONCEPT OF ADVANCED FAST BREEDER REACTOR WITH INSTANTANEOUS

2)

3)

NEGATIVE TEMPERATURE COEFFICIENT," in Proc. of International Conference on Fast Reactor and
Related Fuel Cycles, Octorber 28-November 1,1991,Kyoto, Japan, p. 16.1(1991)., JAERI-M 83-211(1983).
Tsujimoto K., et al. : "IMPROVEMENT OF REACTIVITY COEFFICIENT OF METALLIC FUEL
LMFBR," in Proc. of International Conference on Reactor Physics and Reactor Computations, Jan. 23 - 26,
1994, Tel-Aviv, Israel, p. 397(1994).

Nakagawa T., et al: "Japanese Evaluated Nuclear Data Library Version-3 Revision-2: JENDL-3.2,” J. Nucl.
Sci. and Technol., 32, 1259(1995).

4) KM fb: [FCA XI-1 &1k 3#5%E & 1Bk , JAERI-M 83-211(1983).

5)
6)

8)
9)

Tomlinson L. : "Delayed Neutron from Fission,” AERE-R 6993(1972).
Saphier D., et al: "Evaluated Delayed Neutron Spectra and Their Importance in Reactor Calculations,” Nucl.

Sci. Eng., 62, 660(1987).

Nakagawa M. and Tsuchihashi K.: “SLAROM: A Code for Cell Homogenization Calculation of Fast
Reactor,” JAERI 1294(1984).

Benoist P. : CEA-R-2278(1964).

5 ¥E: "EXPARAM,” (AT FE).

10) Lathlop K. D. and Brinkly F. W. : "TWOTRAN-II: An Interfaced, Exportable Version of the TWOTRAN

Code for Two-dimensional Transport”, LA-4848-MS(1973).

11) Iijima S., et al. : "Mock-up Experiments of MOX-fueled LMFBR in FCA assembly XVII-1", JAERI-Review

94-009(Reactor Engineering Department Annual Report), p.80.3-1(1994).



TCH cell

(TCH45,
TCHSO,
TCH95)

BCHB80 cell

Note
Pu
EU20
DUO,
Na
Al(void) :

Pu(1/16")

Na(1/4")

INEESUNRNARCEESRASRNAERERAACRARENEERO N

g
/]
/]
/]
/]
/]
/]
]
9
/]
/]
/]
]
]
2
]

|IESUSRSANERUDANONARSAREBRENARREREDRSAE

“

Na(1/4")
NU(178")

/

S SN NS NS GNR GND GND SN NS SN GNN GNN NN SN MRS 000 G0N 4 )

OSSOSONNANNANNNNNANNNNNY

I 2 1 L r 1 I 1 1 Lt 1 1 J 1 1 1

JAERI-Data/Code 98-012

//

Zr(1/16")

Na(1/4")
NU(1/8")

Polystyrene(1/8"),
5% void, 80% void, 95% void

<

PD cell

Polystyrene(1/8");

N>

SS(1/16%)

Pu(1/16")

Aluminium metal with void

Fig. 2-1
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Cell patterns of FCA XVIII assembly
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Fig. 2-2 Plate configurations of the fuel drawers used for FCA XVIII assembly
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Fig. 2-2 Plate configurations of the fuel drawers used for FCA XVIII assembly (Continued)
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Fig. 2-7 RZ-model of FCA XVIII(45V) assembly
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Fig. 3-1 Calibration curve of control rods of FCA XVIII assembly
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