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Table (0 @S HXBAWZHE BR ol _wmmwxs wBR
B % 58 59 €0 61 62 6 64 6 66 67 68 6 70 7 72 73 T4 75 76 7 78 79 8 8l 82 8 8 &
. AFSR_HU 21.0kz 4.5inl 4.5mD __ 6x10" _1Kwt DU Roflected
__ZPR-§ PU 600kg_5.54 Square 31X31_ 83.8cm long -
ZPR-V /K 3000¢ S.S8/A1
U.S.A. ZPPR  Pu and U 3000kg
EBR-1 (20MWe) FETF (400MWt)
ENRICO-FERMI (61MWe) SEFOR _ (20MWt)
ZEUS E. U 45% 200kg VERA E, U 70~100kg Pu 20~40kg 4.68cm Square 12X 12 55.8cm Square
U.K _ZEPHYR Pu 14.7kg ~wnm,=w.m Wmnmw_u ZEBRA Pu 100kg E. U 93% 350kg E.U 37.5% 1o0kg Pu 282% 1000kg
T (F.N.S. T
DER (15sMWe) _...PFR (25MWe) CFR-1 (1300MWe)
BR-1 (F.N.S.R) BR-1 Pu 12.22kg (Small Pu Core) 13cmH 13cmD
BFS-1 Spectrum Kinetics LINAL
U.8.8.R BFS-2 BFS-22  Assembly U** 76.5~709. 4kg 29.3~100cmD 26. 6cmH
COBRA  Precision Oscillation
BR-10_(10MW1) BOR (12MWe) BOR60 (550000MWh thermal, 55500MWh EL) in operation
" ....BN 1500~2000MWe
- __ __ERMING _
const _ MASURCA_E.U30% U-Pu-Fe 25% _
const __ HAMONIE U™ 23.5kg MASURCA-HARMONIE
France FCRTISSIMO
RAPSODIE_(40MWt) PHENIX  Pu 830kg 250MWe SUPER-PHENICS (1200MWe)
CAPHE ~
(SNEAK 2C 6A PulO0kg from HASURCA, Pu 200kg for SNEAK)
[ USNEAK U 1.200kg 3.2mD_ 2.7mH _Osthogonal
____SUAK E.U plate 20% 120kg _ 25~36 tube Al
W. Germany STARK
SNR-300 (300MWe) SNR-2 (1800~2000MWe)
German-Benelux
 FCA Usystem Y-1¥-2Y-3 V-1 -2 ¥-3 M Pu 290kg U** 550kg
Japan MZ -B-C
-A YAYOI(F.N.S.R)
JOYO Pu 107.5kg MONJU U™ 239% 150kg 90cmH 2,230/

India, Ttaly

FBTR (40MWt)

PFC (140MW¢t)

TAPIRO _physics & start up

Source Reactor 5kw th
___RB-(HTCR)
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Table (2)

WRA &SE X BERRE X8

T/0, F/0, FUEL, MODERATOR,

& f | W A B\ BAAT B M CLADDING, REFERENCE
MASURCA | CADARACHE | 1966/12/15 kb A 1KW U 30%, Pu+U, Air, CEA, EURATION Eift
HARMONI " 1965/8/25 feped KW 2x10% 2x 107, 198% 23.5k, Air, DU, BN/BN,
FRANCE A kT @ﬁwﬁ\w
0, 0,
sarsoe |, los | e G R OLHE v o,
PHENIX MARCOULE | 1973/8/31 Proto Type Fast U E.NWJ%:ON 27.1%, Pu 615kg Na 400/560
watt
West GERMANY| SNEAK
ITALY TAPIRD CASACCIE 1971/9 T 5KW
JAPAN YAYOI TOKAI 1971/4/10 R T 2KW 8X10" U METAL 90%[H#: Air lead R A/%A Bt
HOLLAND STEK (KRITO) | PATTEN 1963/3~1969/5 | Tkt
SPAIN CORAL-1 MADNID 1968/2 "
SWEDEN FR-0 (B1) STUDSVIK | 1964/2 " 10W 10° Av U 20% Cu SAEC/SAEC wui #E&#H
BR-1 OBNINSK | 1955/4 #f#¢ | Fast 50W S0 Gyt oy BRASE 1Sem Pu 11.77kg, DU
_ 1X10" Pu E[E#: 13cm Pu 12.22kg Hg 40/90 DU
USSR BR-2 ” 1956~19557 7 ” 200KW PT 10 Edg#as BR.2.1
i BR-3 ” 1956 Fast~Tbc Pu+U BLANKET #i4 BLANKET
BR-5 v 1958/6 Fast 5MW zm.xwm; %:oN I 28cm Na 375/250 Ni
T R T
IBR (1FR) DUTNA 1960/6 Pulsed Fast | Max 3MW Py 44.7 Pu i T
- | - i 5X10° E. U, Pu 3cm cube AEA/AEA mEmp™
ZEBRA WINFRITH | 62/12/19 Fast 100W Pus 17 Pk MOCKUP Cik ST ART
VERA ALDER- | 1g61/2 , , 5x m%ammwmo.:mca Nat. U AEA/AEA & #msys
U.K ZEUS HARWELL | 55/12~57/9 " Max. loow | RO ED Aw%mﬁowwwww%\,gozmm%w F.
ZEPHYER me\w 54/2~58/6 v 30We 8X10° Pu Nat. U ki #¥2 #% DATA
VIPER MASTON | 67/5 Pulsed Fast
AFSR NRTS 59/10/29 Fast 1KW 6xlo7 \Wmm&%ﬁ%m__mww%o Cylinder Air. DU
HPRR(BER) | CRNL 62/3/21 Fast burst | 63000MW/burst | 2% 107/burst U*S C-Ale 93.2% 130kg 20cmD
CLEMENTINE | LASL 46/11~52/12 | Fast 20KW mxm_%mwmmc 15.7kg Hg Nat. U LASL/LASL
[i=1 .
U.S. A. ZEZE BEL " 1953 1954 " 25KW pu i G
APRF ABERDEEN HD| 1966 Fast 10KW
FFTF RICHLAND | 1974 400MW
EBR-1 NRTS 51/12~63/12 | POWER Ex, | IMW 1.3X10" U. 95% 18.8 D, 21.3 H Nak 230/322
LAMPRE-1 | LASL 59/11~63 st ANES K 22kgPu-Fe 24kg Moltan %8
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Table (8) Fuel Inventory for Fast Critical Experiment 1974, Oct.

Country

Fuel Inventory

France

Uzss 730kg (2.2 Ton of U),
Pu 39% 20kg

Pu 91% 170kg
Pu 58% 50kg

West Germany

E.U%* 1200kg

Pu 75% 50kg

U 93%2, 530kg
Pu  95% 210kg

Pu 92% 280kg

U%s 20% 185kg
U* 31%  83kg
Pu 72.8% 18kg (99 w/o Pu-Al Metal)

Pu 88% 2,870kg (Pu 28% 69.5U2.5Mo Alloy plate)

U8 A Pu 73% 171kg (Pu 36% O 61.5% Mo 2.5%)
Pu91% 175kg(Pu 20% U 77% Mo 2.5%)
DU PLATE 20, 000kg DU BLOCKS 154, 000kg
OXIDE FUEL 88%~73% Pu 230kg
EU METAL 20% 350kg U.S.A (A.1) EU METAL 93% 200kg
Pu 92% 230kg (BNFL, U.S.A Number (80kg))
Pu 81% 25kg (BNEL Gas R.) Pu 75% 25kg (L.W.R. BNFL)
Japan Al Alloy S.S Clad NU METAL PLATE 91.3% 2,500kg
NU METAL BLOCKS 15, 000kg DU METAL BLOCKS 30, 000kg
DUO, PLATE (0.2% EU) 55,000 SHEETS
At Na 50,000% C, Al, AlO,, S.S, MOCKUP PLATE 100,000
Pu 82% (Gas R.) >>1,000kg
0ld. DATA (1964)
- E.U 90% 350kg EU 37.5% 150kg

Pu 100kg

NU ROD 65, 000kg

NU BLOCK 5.06cm Square 7.6cm long 15, 000kg

Horizontal split table type o] #EA AL WIEES
24

1) Gap effect

2) Boungary shape effect

3) Regular drawer o] 23 HBEEHES HHREHR

R

4) RIEHEHE

5) B&EE drawer SS plate ZH2

6) BhElgRA LR

7) P HBEESHBETA ERSIT RERE
ot EHE HHR» O o WA = soft T spectrum
o B HRE L SHEEEEA BRI R
sl leakage o] B Bl BBAE HT WHE E
3}t

I. Pu ¥ KHME L MBS
PuRKLE AT RS URe v EEER

R EE = BRE o PFEES Bk,
1. Pu 2] #EEe) B#siel. (HFBAWE 0.04p0)
2. Pu9l a-decay o] w}& #F4-& Table (4)8} 7+

o},
Table (4) Heat rate of the a-activities of Pu
isotopes

Isotopes Decayheat (w/kg)
Pu2ss 567

Pu?e® 1.85
Pu“O 6. 85
Pu*! 14

Pu262 0- 112

3. BBEKSHC HEESE PET BE 9o
[Table(5)]
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Table (5) Spontaneous fission properties of Pu
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4. Pug U™o kst & 1.565 RERZHREST 2.

isotopes 5. r-# levele] &r}. (1~3R/hr)&$ 5 47 9
Tsotopes Half life Neutron yield oh ERT AL Pull RAREIRKL st Rit
(vear) (n/sec, kg) A= shAE o] o) RHE o E HiEs]: MES 54,
1. BRBELY MEE
Pu2:s 4.9X10" 2.3X10° .
LE 2o 2 FE, Table (6)74 & 24 ¢ 2+ Pu
Pzt 5.5X10% 2.0x10 (fissile) # 300kg & WOl BRSHE B 1kw 9
Pu? 1.2x10" 1.0X10° F#o] ol BRl HHHA AA U MLBRE TR
Puzét — — EE #RTle BBRBES A7 $std e, =3 Split
Py 7.1x10%° 1.8X10° table type §l B SEREBE v ®mHEA F T
BEA o2t BUE 854717 Bsld xHE B
Table (6) 92% Fissile Pu-Al Plate Impurity Specification
Element Specification Result Isotopic Composition
Al 1.3 wt% +0.10wt% 1.32wt% Pu2:s +0.1 LILF
Be 20ppm Maximum <20 PuLPu?!  92+1%
Mg 100 7 4 10 Puz#® 0.84+0.5%
Si 2007 4 45 Pu2es 0.15% LU'F
Ca 1007 4 <30
Cr 250 7 7 30 Al 4% 1.340.1w/o0
Fe 750 # v 80 #wmEH SUS(ENJSB)
Ni 250 7 ” 60
Ta 200 7 " <50 SIZE 27—2"—1/16"
B 107 V4 <10 MEAT THICKNESS
C 500 7 4 440 47.45740.05m/m 1.072:0.0lm/m
N 200 7 4 35 SQUARE
D 2007 7 110 OUT SIZE
Ag - <100
F 100 7 4 <100 50.740. Im/m 1.55+0.04m/m
Cd - <100 # @ el THICKNESS
Pb — <100 0. 205£0. 05m/m
Sn — <100
Ti - <10
Am — <110
Pu 98. 68w /o
Y& 3,000ppm LT

7t QT BElnAREE 5] BEHRE B o}

ot BEABEBE BE £1074k'R 9

ERER RE

& 47t 9ol o] e 0.01°C o] Temperature drift <

g}

(Temperature coefficient ~10~%4k’s’°C).

otel A EERES IERES] golo St EEolA £ Tem-
perature drift 7} BREEE 714 & B2 v Aol
3HEL Am-Be i TR 5 Ci2E it THEE &

[Est7] Wil BBHuTIES EiA 4,

EHHo

2 73t A& HE, HE 59 Recoil proton Spect-

rometer, Rossi-a, Pulsed neutron technique #%3-
78 W] BIES) LEIA Hx =g BREFREN 3
AAE HBESAPETS &I FRSLS KREFK
Kol Q17 W2l ol T WET LB vk el &
FES BERel: RIEEEREL o] background H#:T 2
FHe Fo7] Bitd BHHAOW Lb)oz MES
PE7 Qo HEERES HE FREED RS
o} Eoll, period MIE-& FH3| HiFel ¥& R4
waiting time & #[E3ld T8 LB d+. =3¢
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delayed neutron fraction g>} Pu o)A & 0.21% =
Aa Ut e A 1.57%% 27] =& P.2-UBsRe]
A BoHke BEY MESIA By (0.5%)9 HE
BEZT Uy RIEES REE] TREEEST 2ok

2. EEEE 9 &L REE

2), 3), HEY PHEo =z Uwsiaxzol =28 JAERI-
FCA o4 P, BREHE.LE ] $A BHSRESHER,
6T, B (FERO] AREERY REE 853 HET
H7} 78k Arl. =3 Low speed switching region
2 AFYEE U] Bold table BEEHBHEBBEES
Hotrail & #EARESI o}

Berr = UBFRol Mt #bolx]7] of ol BANEE S
HiRoz ¥y BERY BAEE F4 Fo. 5EL R
$tol handling Feio] #B.E HIBEx, £H, EHE
o] Br#ERRS EH, SRERNY #H, BREEARD &
W W, MBEHARS a-ray monitor & FER%
BRBRIEERY o] o] A 5x P8 A
Ul sl order = 3 o B AT REFAAL]
el #THESE el 204 Ee airosol & hAl &
Aol FAH HEST dEN P.RBE ss#oE
cladding 5o glo} PR H T KT BHES L8
3t BHEE wtxzE FHHSIA ok gt

ol & fdle MBRIE-L $53% hood A fE¥E table
N4 f7gheh. P BB = Bl KT BEE, W
EEE ok BEEH FHEENL 2471 HREES
2y Tl RSl = #3] dirty fuel (P,-fissile o]
80%LAT) oll ¥l = HiER R door ¥ M.
=3 P, o #3 a-monitor = %#%, Hood EpiiEE
E EES 1 BERETEE BES Jdz U

V. BERRBREZXES FIRS XR

HEEERERAAY NERS WEHE WERE
o BRI BEEME, MBSt orE BEHES 4

1. REERK

1) Na Void Z8

EEEY EE 9 K& b BEBEY Na void fE &
B BAKBREREANA £E3 B Theme & 3lr}o]
ot &3] FISAL Y+ HRFELS HERRK 2
He 23y Nag 28 =& —%E BESIH
RIEES #s MEsts Jikelvh. MWL void
FREE Rste doe Hh3t HEe gHiwe B34
Sector =+ Zone wise & void region & wFEA Y

E Fgos ZHE el axial direction 4755 HI%E s}

A=d 5= A7 A3E 1975,9

o ERE ML2EC HMoskd BiEY BREZ oo
Az g w

BEREREENAE XE plate 49 ss @ Cladding
Na & AHg3tn g3 o] A5 &% can & BHET 24
HESHY olv HiM ByhE Y BEMRY # LEs,
FEHBERHR S} plate & WIS Hi:TF streaming o] ¥
Eol AA dolA FE 2HE BHHE B E £HT
= glvh 718 ERAERREEAA KRS ot2A HE
S EERFkol FET T ol AL AEM Gzt
Ze ¥4 oy wls o EARE 22 Yk

Na void 2hE o} WHE EBO2A void HARY o
B fEEel ot ME/ e B9 KER, B5
Z4 238 capture, ¥ spectrum'® Doppler 2]
be e B2 W FEA BESI

2) Doppler {R¥

e K2Hel Bistel Doppler RIER S FIEH M
o ¥ 9 FEHEY Wiz HEESIL 2@ Ko
2 ER BBEE K3 Doppler FRERES] #E, SEFOR
of &% FEFM.Lo Doppler fizEe] #1775 vt EPR-6
Assembly?® 5ol 4 ¢ RS flZ E hot sample
B9 fEHg w7l Jbe JEstd o Anlde #HRE
2ok o] 1/2in thichness 2] ss filter & Eo.
=24 RABBLE o 3 FH#is} i#gsle £ A%
o] stEdpETY BEE 1% UTE JATs ddes
RE gobdl Aolvh. Doppler fRE BE HEB-E A5
st o429 37bA] HEo R f7sld Az glvh

(a) Sample jn#hp:

Pile oscillator & Fif /n#k sample 3} #iE 2 dummy
sample & wztol Zhe Lol HWAAA KEES
{tL= fine control rod & EEAME R R¥ kit FiE
o 24 EPR-[, ™ ®—F,™, AETR,*: 2> JAERI-
FCA® o4 175t A 2 ¢l e}, pile oscillator J5.9]
B wel @R REE drift (Pu coredl HE#
~5X107¢ dk/k/hr) = WIES 3, JAERI-FCA of fi]
Ax +5X107¢ 4k/k BES BEE REESLE AE
& 4 9leh. U=s2] Doppler #HRE o]« ~5X
107° dk/k/kg BEZL Yo AT BEEE Zx A
3z glo) Uzs, Pu?® sample o] #3ts = sample 9]
BZiR k3 KREE®EMLrT Doppler R}t & #E
Z Q14 eolo TR #iEe] E#Esta ol A3 MWHE
el 7= RS s gleh

BRARBEENAY od B KBS T B4
k3t A sk Byl 3lel A9 Doppler st HE
F BEETAA 475k A& Aot sample FEC]



EEER ByEM WRE—BE - £IEE

AR o vl %ol HEFo| WMRESIS] FHEEHE
2 59 gohe A, HREEAS AL #E sample o] 2t
L, sample o] 277} Byhuke] MkES oHE A %
o #e3ted BRI Abelol ABEMEAC] Bl HB
th& el FHrh

=3 AL sample & #B—3HA m#AstE Afe
e A AL Bkt radial e 2 1000°C BE
o BEEs Qvte B, RS 800°CEEAR el &
% glot pin il 4 WES & BES S o
of whel \HE BT SHFEE Tt dvte % B
< MEEe e

s we HR, B, MES TitdF A= TH
stz o] 5 FEH% datae back updl %I BHES
Doppler {8 BMMKEEE 20% 2.4 LW RIFS HRE
3 doh. 2 BmEA Fink #s MET e AL
sample o] BHEEE S Ril= HEko =4 X5 sample
o] k¥ 25m/m¢ FPREE WK =Z7] W& G
7o) shielding effect>} FES BB EiA=
H#1FEA gt ofHEk BN YolAds U
Doppler #t %~} 28 Doppler R 7185 80~90%%
difgshe] Utel] sl *1%9 EMEZ REel 17
st Az gl7] wEel et

(b) IS B

olAL Do HEME—®E sample & @@ HE
B It ke = TR 4 A= FES B2
A= KE, #B/ ARstdxz A, machine time
=3 =3 AREHRT AX o E SEMFI Retd
= qerA 3E BERES $0 Bl =+ HES
FFotedol ShE 4 ML Bol 97l wi-Eel sample 1
kb2 e de] RAL JAE gt of YWFA £
e BB A2 24 Ux & &

(1) ZEBRA®261 A f78le] A Ak Frel™ WM
He Pusl a-decay heato] 4kdbed BWLEHWE BC
mEatd deolx REESLE MEd gholA e &
3 BPEHRS HEstd el Hikeldh 2@y
EARBEES BAFEDREY #T AHNAA soft
spectrum & 7} A 2.2 Doppler ZE7t & WLt = B
RAD &7 feh

(L) ZEBRA’5O| A 2 fF3ledx] Fiko BA &3l
3} loop & ML #BESS B 100°C 7A M#ske
Aot #HRE BiFsH e & 4 gl RE HERD
Fob AA 29 WES HiEste 280 BE, FRH
{i¥ sample fp#act o3 ¢ v @+t

(=) mEE FURAA sample & KIEEDHRE AE

01‘2 7o

251

e Hike=A sample MBEs ALY BEL
mol ¥ttt & 4 9la ZPR-Y o K9 VIRZ (Var-
iable Temperature Rodded Zone) o= E&K 50cm 2| 40
W& 550°C & 744 AE 4 9l FERE st of
%o A sample fn#iikel fale] oo sample A
fEZ 4+ d' Foltt T 5 Yok

(c) Foil activation ¥

HREESAA HBHEY foil & MBSt FE
Bosthes) mvEES @2 = 2v Doppler %
Fite Ao2A BEREETE BEAATY BERAE
U2 Capture reaction ¢ BEFIFAE I Q3 NSCA,
FR-0* ¢ 9ol A8 BEHS §or} capture reaction
rate & B 100°C m#sted & 2~3% %)  #aA &)
el HEY B HRE T3l of gt

2. B REERE

1) Sample KEEEH

B8] check, spectral index 24 2#AFH
HEBNCZ MZ-E HWLS FYsetel sample KIERE
EEE HESA S

sample material 24 & LR HE LSl spectral
index 24 BrEmel BN & d2id HH =< HH
Me ¢ 4o HES BE HH 24AF Steh. 29
wEd et S| BoURYE (pa(v—Doy), HAL
YE (Na, C, 0, Al%) 58 RIWHE (Fe, Zr & o~
10mb) 3§ BKH'E (Mo, Ta, B, *2Th%), Wit
RIEERS S Z2EA (6 U, Bk, 5%, FRERE
o KRR Bt E, & mERE M B okdzk
ARrdE e KEE #atd #RFL %8¢ 7
Eh)o®2 kT 4+ Yot

gl WBRST JWAHS] = E sample o} FAL
dA stz MEREL A4 ¥ 5 g Ae deuA
=75 wFo] WESY zero FA9 o T AEIE
Fes @B et BE-L pile oscillator e k3l
HLaR) REE drift B WHEtd & BER 73
d Aok REEY MES g &Kl BEHE
—5E5HA #EFedk Fine Auto-Rod &) BFMrEZFH R
ghe}, JAERI-FCA o 4i2 &9 PuiLaiA EE
drift 7} = 73 -$=t= 50w o) HiHJJ, oscillator 1A
1, 000sec, 30min & FEo 2 +1X1077 4k/k o) ¥EE=
oAz gt

o] 9} sample RIEEEEER BET REIMA=
e HREA %z Ao 2 Bhzdc #HEES 5
BifEsre) #£7 BHERS BEZYE Bad 4+ A& 7
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Bk 23 o] HRL HAMHEC sampleq] H$ AL
AR sheh. HEAS] BEEA, BEY BN (ERY
£ 2 void 4o sample & ¥ x AESZ o)z §
Pl o] 5 & WESH RKpAd 4+ QR EBMd R
Tl olnl g RBelch. 9] KEEEMEY EEE
et v REEY REC W#std @zl ad. %3
Pu fig.toll 4] Ufo] H% & S0 Y& system o] A& f,sr
2] BEZ) AR REES BHEREES od bt Az
ot @4 EERQ] FiA%ke 2 A sample ie] #HE
{EE FAsts WENA BA 1 s S

2) central cell o X [ER (E (#E:®

Ligte 2 void ol Ao REEREEMEN FH 7T
£ 2FeAe] o¥vla 3w Mo T WY MITHE
< BBRGES BEAZD L8/ 9.

central cell o] FFEREMMEL 2 79 sht}ol

.
JAERI-FCA ol 4] BBAE S AL h.Lo cell

pack & BRESER O HESE REE#® LR HEE
o] vt

BOERT ZLRAE BESI] HAEA (Fo cell 9
HEE B MEAAE #EEE 28 spectrum B
b7 Sl AEe) ®HEA =E gl A

o] gl cell o] RIEREE i, cell =36 9] leckage
meutron o] HfE |9} Fole BES 4A EHT 490
Bl olrzl o] Rk k.({B Importance 7} weight
24 49 )= BEY HERZ F44 o o)
A s cell REEES] Foz B8 R{ilkhitTo Bolrt
72 Fg kT 4 Y=k

Scell (¢*DB)dv
Peell™=
[resctor@¥n) 0Tp)a0

gcell (%) (WZsp)dv

Sreactor (¢+x) (VZ/’¢) dv

Huls cell & SIEE LStel = cell o) HEFIRS R
TEREES WEAT glovt o5l M cell of KK
4 BET —HE 2olx gt

FHR FREFIY HEREY] REEEES WE
7l Bt AP RE KRS 4 A—HHS &
< K& e FREESEz Y Reok At R
2 Pugl RREURS Bistel & &4 #KS Hmste
24 JEAZ Yot o] KR, o] #iRY REEEEE
2inte] void Sell 4 HEH ZL WiRY KEREME{E
st 10%7 2248 w3 ek B cell Bl B
o & BB TET A7 AE RBEAEE ol

Y
T k.

AE A A7 #]33 1975.9

w3o| A sample SIER EES] AIES 4%z o9
< HRE BET FHige] 2.

3) KiER

BEe) glolA BB EAk MESs BE
T HERZ HE ATTESAL Puwe, Uss, Uns
BAHE 4 U o) @Rolrh, WHEE 9 Ak
BHE %% 0.03, 0.014k g2 78 LEA Yobe
BXREZVE S2E 2 mER Y WEKEE BEE
= ZEBRA o glo}4] %5, /29, = 295, /2,
1%, *%c¢/*%0; & 3%e}3 e},

GHREY WEE 1) BOWHEE. 2 K5E foil,
3) Solid state track recorder(SSTR)® &0 2 453}¢]
Az Ak ,

BAERES 28] @A 9lo 1 cell average 9|
FER AR g BEH Fo] @i E I
BEER cell 24 T35 A9 REKKNY SFERo)
ZESHA Aok olal 2)o S foil o] 2ot
Bate foil A& F.P. & rige] #iER . 3)2] SSTR
<+ FREEY #EA %52 %E-2 100mg/om? £
coating ¥ Ao 2 MEHER o 2 etching 3} A
1t Traek 8E du[A o2 Yot €ES} 15 94
7Hgek s ghef

Uzte] HEER MEL U foilz 73ty
(Np®9] r 8 Hi%E) #EE Thermal column ==
Am*3(Am*S—aqNp®?) & T3l o] 8 MR BEE
FENEE = 2%E/o] ct.

HENCcZ: HMED & o BERY HRsS
Py, U259 q fif(capture-fission ratio) = KIER BT
= MEESY kA Z gheh oldlE AR YolA
3tt= PCTR Teehnicques® & ffiste] it F AR
Bl balance ZHH k3= RozH ZPR-[-#55,
ZPR-K~#24 WL (k=1 el A 17513 5 00§30, Test
zone & k.7}h 10] HEF HRE Mgt

ko= (BAEFETE) / (RIECPETE) =10] H=l. o
o8 SFE WEste SRERASY BosHnnE o
fertile material 9] $ZUxR u U] HERS BEs)
(s WEERe A7 2o HELZ WHE) U
A BSAWEY BERS XT 5 9o aFe] 44
oh olsbztel Fhe] HEMLAAY BB ol
+10%9 BER <= Y+t

mh}e] ke ZEBRA, FR-03 ZPR-[{% o 4
78t dl Hiko 24 Put® 9 U Sample RIER(H
Es} FEEL Livvt B a7+ Ci¥2e) BEggs3el
#8 REEERES ksl RoNEDRY] BERs

2] 33

2

Homos
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k3l Aolv, Sample KEEEES #HN <k shes
L HE Bol Wol doA a B BIFSA Est
o

agkdl ot BRoz dolxl HRE HEE FEE
oA ¢] spent fuel & 4##7g 7loisiokal ¥ Aoz
<+t

3. ¥45: Parameter

Bae] glolA BEY BB Parameter £ &
X BEPET ERE peff, hilT #H& !, HBEDE
HHRE b, 2 o] E9 HAoR AR HIE BEE
B oa=&—1)/l BRAAE ar=—peff/lo]sl. o] &
parameter & [FREREENA BESEH s BoA
Fitkol oy} ZA & Pulsed Neutron Technique,
Neutron Counting Statistics $:3} Reactor
‘Technique 2 Y& 4 9l

ﬁeff = RIEES REJ EE Wit

KIE
c]-‘.: 2o ﬁeff—J exact value % 22
e

Noise

A R @b peff %ki MEaA ot REs
o ot AR REHY FEL BizEHd YA 2
Higolvh. £ a B} 2L BEY WELZVH KHIE
W SEfrs WIESE Kl KES ol s
1) Pulsed Neutron Technique

Prompt decay constant e« & HIELISt REENT
gozA A4xa vk oldlv « ME C8=(a,—a)/
a0 Wi givh. ol& Prompt mode ¢}
delayed mode 9] counts rate o] H.7} $Efre] KERE
(RERE)7F H9 d& BEE #HAT Aot Prompt
mode 8} Delayed mode ¢ ZEi4#H7F ZA & A
Lol = BHEAZ7E glvh. 28be] Source Jerkik (Fhid:
THEE BREsG S o9 Prompt mode o #bz ¥
REREE $BME R ) PETBAEREBES Fl
et {7kl L ek

2) Neutron Countings Statistics

o] EEpolA & BIERY HREMGEC] W Taye
digital A= 3l7] e &l 4By
EES A7 494 B Parameter JlFEo] g
2612 12 gl v}. Neutron Counting o] E:RAYQl #:3+4r
iz Y feff, [, a &
ashi-Z Zero Probability method 3¢ E47F g=
44" T A2 B
Babala ¢] Counts-to-count

Neutron Counting &

*35t= Feynmann-~e, Furuh-

Prompt neutron chain 32|
Mo#E A+ Rossi-a,

distribution, waiting time distribution 5-& E<47}
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9.

3) Reactor Noise Technique

a9 HENE U system o4 E£Z Rossi-a oz F&

okis ﬁf#i’% S del ¥ 4 71 gl e} Pu system of
Ax Pud A3 BEZSEES St level 711 o]
3 4 ]- ol MO 3t FEEEES ol AAA
Hisgo] WM&ty vk, Pre-select count* o] {fk3he]
£ family 5t Pick upstesad S/NHE S %E
g4 glglot aElE 100kg 2EY Pud 2L #BFd
A 1#EE S/NE dE7e] sao]rt.

PuFol A9 o HIEL BEEME #Keld L BE
2 HES + &) ZPR-Y9 BRAA #zch®
el A - rhik FH# B2 A Scintillation Counter & A}-&
P.M tube o Eifie] FHEZTH EFEY HmiE#te

HEES BHERY @ﬁi'ﬁ e, 8] Eofor FolA
a & T8 4 ot o] ke D,0 system o] 1 graphite
system o] 7t7] fePs} ol gHx Yo F& HET ¥
At

rl

V. Software

1. B&E

Bethe ¢} Tait 7} &1 BEBEES] BIFS
1960 R #F7A =

1) B2 BE &KL 2 model {b

2) Bho#Hs DEREERE 46t BEETEE
ZA e

3) WEBEHY
o2 kel

4) BEEY BHS 27 o Bod BRe &F
& 4 gla welA] RRY HESIL 8R

5) Bl SEBYRE &RT & vk 29 EECH
2 EBR-] 9} Fermifge Hed A5 Nicholsen
o] 473le] Srovt EHFFIEBR Bl KFEL
7b #EHF vl el RES BRI FHeE WE
7t ETEY BEELE BT 4 dv AX-1 Code'®,
2~57k7 o) BEE anlE F2] Cylindrical 2D &)
MARS*™ 7} BEZIE o R BT FiEol Hgiet

MARS sl 4= HIE —BEEL B AEXS B
o sle #Eo¥end RIn REEZA- BARE
7, Doppler feedback, E.L#HES #Ardl (&3} feed-
back & #F@Esta vt HKBET BdHAA S BOY
Be @ire A Wi WhshY REEHEETS B
fel mel #sla] Gedtn HE HOWE #ird

s

2 REESMLs —Xk9 BEHE
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£ feedback & —%kFEEo 2 Kol

MARS = ©] LAstell

1) BEKY, ZEE model o] REHFERL #A

2) Delayed neutron # &

3) Ramp ik RIEERBAHE

4) Doppler effect # &

5) 6 Region 7}x] handling & 4 ¢l+}.

6) #he] BEERENES R

7) EtEERERICl Feh
9 RES /M3 gl

ANL A% olst wl&q Mg zE VENUS S
FX2& #&% =H&kE Btk Code &4 BRI 3l
o}

2. WEMER N RORE
ABBN Set, HANFORD Set, JAERI-FAST Set %

microscopic cross section & Pu?#} U2¥e] fission
neutron energy spectrum ¢ 2 weighted average §
251 %] 70%Ee] group cross section & d# {#HHsHA
kot mco}l FEMY MYEHENIE WL Spec-
trum o]t} flux & Integral transport equation 3} coll-
ision probability 8] =g-& ¢lo] A4stz 2000HEE
9] fine group cross section -2 fER st A o] BRI}
o A+

BHEERY FHES AEMNoE BERE HFL B~
PoHBEe SHHES o oy BRERY
WyTE survey HSEFE o] HMAFEES Edd. o4
we}l eyl ®ES TEIRT S8l L Eitke] #
it 9 EXbE 73z dek. HENQ HAcEAE
Wk EHER MRS THF7] S5t cell HEA A
BTRERE B spectrum & FHEISIE SHMA B
B HEEEKS RIAA 24 FETMHES T3
¥ HEo g EBEHE FNEHR, REHES] X
at2A o ¢ JdAH S Na void, J871x REES
BEpE vl2A AFT 5 QA g+

ol H & B MEHIFK code o] REM A2 24
MURAL*®, MC?-2,5 ESELEM-],%> ELMOE &
o1 glo.

EH HAS Flz Fed4 o] FEE myRed

ETOE-2 Code’» = ENDF/B-[| Format 2@ o=l
data point & FHkslz 1L THEFEY Resomance
parameter & 3] ] ste] Ultrafine group cross section
£ gbEe] MC-29} SDX 2 YA ETh

MC2-25® o] A &= o] data & <}&, &S Ultrafine

A 3R A7 A3E 1975.9

group structure & A 2] stw 4 ~2000 group ¢] fund-—
amental mode flux ¢} current spectra & F&3ic}.

MC2%-2& isotopic fission distribution, external
source, group dependent buckling & ZETHF =&
FiFsE 9 2=t ol multilevel interference = v}
2A ©92 4 9 =E zzg Adler-Adler parameter
22 E S-matrix parameter© = 2 conversion -2 A3
SUPER-POLLA® ¢} MATDIAG® & 24 95 RA-
BID*®> o} EAlo] AHgstmEA
region o] AFE 4L 7|t WFeE x=¥ita gl
o},

£A4% ¥¢] resonance ¥+ #HE SDX*E Option o
2 &4 =9 fArEgEEe
section & o}z glv}.

A o)} ¥E =R ABBN Set A2
oriented MINX/code-221" & A-¢ ©t2 HI I 913
o vlElstd 3= gl

Plate type ¢ lattice & t} &4 =& VIM Monte
carlo code®® & sjrtsle] 2§32 A At} integral rea-
ction rate o] 23 ¢},

Fuel cycle analysis i 2 + ARC(Argonne Reactor
Computation System)2] frame work g}o]4 REBUS-
259 2 212313 ¢l 3 Reactor dynamic code 2= FX2
code & A ALESE Y2z Yo}

Multidimensional code 2 4]+ CITATION®D -2 wiA]
A7l VENTURE code €5 Awi7] 3 glow Spatial
flux synthesis code & SYN3D o] #Aloj = & & 2
a g+

resolved resonance

73%F Group cross

£ designer

Bt #

Ao ANE RSt FA BARET PR K
B LA AL BHE sEn o] o] wlEojAx
5 UAFA BERTFIHER &5y B, T 8
+ =x flxd] ERE Jv4 AA dx gL BRS
Bt FA BOEREEHNB #EiraA Ras =
e
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