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Abstract

Research and development for stabilizing or shortening the radioacfive wastes
included in spent nuclear fuel are widely conducted in view point of reducing the
environmental impact. Especially it is effective way to irradiate and transmute
iong-lived TRU by fast reactors. Two types of loading way were previously proposed.
The former is loading relatively small amount of TRU in all commercial fast reactors
and the latter is loading large amount of TRU in a few TRU burning reactors.

This study has been intended to contribute teo the feasibility studies on

commercialized fast reactor cycle sysfem; The transmutation and nuclear
characteristics of TRU burning reactors were evaluated and compared with those of
conventional transmutation system using commercial type fast reactor based upon the
investigation of technical information about TRU burning reactors.
Major results are summarized as follows.
(1) Investigation of technical information about TRU burning reactors
Based on published reports and papers, technical information about TRU burning
reactor concepts and transmutation system using conventional commercial type fast
reactors were investigated. Transmutation and nuclear characteristics or R & D issue
were investigated based on these results, *
+  Homogeneously loading of about 5wt% MAs on core fuels in the conventional
commercial type fast reactor may hot cause sighificant impact on the nuclear
core characteristics. Transmutation of MAs being produced in about five fast
reactors generating the same output is feasible.
* The helium cooled MA burning fast reactor core concept propose by JAERI
attains criticality using particle type nitride fuels which contain more than

60 wi% MA. This reactor could transmute MAs being produced in more than ten

1000MWe—-LWRs.
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+ Ultra-long life core concepts attaining more than 30 years operation without
refueling by utilizing MA's nuclear characteristics as burnable absorber and
fertile nuclides were proposed.

* Those were pointed out that additional consideration should be required in
nuclear design and fuel treating facilities due to reactivity coefficient being
shifted to the plus side, larger neutron yield and increased heat source caused
by MA loading,.

(2) Confirmation of TRU burning reactor core concepts

The core specification of sodium cooled - nitride fueled TRU burning large
reactor was designed based on commercial type fast reactor (sodium cooled nitride
fueled large fast reactor, 3800MWt) which was designed in the feasibility studies
on commercialized fast reactor cycle system. The composition of MAs from LWR's
spent fuel was supposed. MA coatent in the core fuel is settled to Gwa% based
on the JAERI's design in order to maximize the MA transmutation amount. We need
to exchange 25% of core fuel with zirconium hydride (ZrH, ) to attain Doppler
coefficient being equivalent to that of the conventional type commercial fast
reactor loaded 5wt% MA. Furthermore, this reactor could transmute MAs produced
in forty-eight sodium cooled nitride fueled large fast reactors generating the
same output.

In order to investigate the dependency of MA transmutation characteristies on
the reactor output, 1200MWt TRU burning middle or small reactor core concept was
designed. This core was settled by reducing the number of core fuel assemblies
from that of TRU burning large reactor desinged above. MA transmutation rate in
this core is smaller than that in the TRU burning large reactor core because the
neutron flux of this core becomes smaller than that of the TRU burning large
reactor core due to the higher Pu enrichment.

(3) Comparison between TRU burning reactor and conventional type commercial fast

reactor

MA transmutation and nuclear characteristics of the sodium cooled nitride fuel

commercial type fast reactor loaded 5wt% MA were evaluated and compared with those
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of TRU burning large reactor desinged in (2). The commercial type fast reactor
could only transmute MAs produced in seven sodium cooled nitride fueled large
fast reactor generating the same output. But it is merit that this concept is
very similar to the conventional fast reactor core concepts. In this section,
the MAs composition from the FBR's multi recycle is also used and-the dependency
of transsutation and nuclear characteristics on the MAs composition were

evaluated. It was clarified that MA transmutation amount and transmutation rate
in the TRU burning large reactor core being loaded the MAs from the FBRs multi
recycle are smaller than those in the core being loaded the MAs from the spent

fuel of light water reactor,

This work has been performed by Hitachi, Ltd. under contract with Japan Nuclear Cycle

Pevelopment Institute.
JNC Liaison: Shigeo Ohki, Reactor Physics Research Group, System Engineering Technology
Division, O-arai Engineering Center
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Table 2  Reactor design parameters of modified Actinide Burner Reactors *

L-ABRM P-ABR®
Fuel concept pin-bundle coated particle
marerial {64NpAMCm-IGUM), ;N*, , (65NpAMCm-35UN), [ N®,
MA inidalloading kg 918 2870
MaA/U 5887330 18651005
Reactor power, MWth 180 1200
Coalant material Lead Helium
Neeon flux, 10'3n/em?. sec 3l ) 6.6
Core averaged mean neutron energy, keV 700 700
Reachviry(% ak/X) :
Coolant-void reacriviry/core -13 —_
Doppler reactivity/core(41=300T) 0.01 T
Kineti¢ parameters
By 26%103 2.6X107
L, see Lax1? 15107
Cycle length, full-power days 550 00
MA burmup, %/cycle 11 13

1) L-ABR:MAnitride fuel with lead cooling burner reactor
2) P-ABR :MA particlefuel with He cooling bumer reactor
3) 90% enriched uranium .

4) BN enriched
(3% 3.1-2)
Table 3 Comparison of MA transmutation in various reactors *
MA Burner Reactors | Power Reactors
L-ABR P-ABR |, U.PWR MOX-FBR LMRv
Ourput (MWt) 1280 1200 | 3410 2600 2632
Cyele length EFPD)| 550 300 ) 850 1368 900
Core averaged :
Fastneutron flux (X 10%¥n/em? . 5) 31 59, 037  41(3.0)° 6.1(4.1) "
Mean neutron energy (keV)| 720 720 ] thermal 480 490
MA loaded {kg) 73 1865 : 1800 14500 12000
MA transmutation ratics) (%feycle) 16.0 18.8 : 20 335 298
MA bumnup ratio® (Fofeycle) 11 13 . 238 8.3 8.3
MAmansmusation  (kg/IGW -year) | 278 292 1.7 409 a5
MA bumup (kgfIGW - year} 191 202 : -4.4 187 124

1) Menl fuel FER

2) Efectivefuel irradiadontime

3) Concentrationof MA in fuel ; 0,29 for U-PWR, 5% for MOX-FBR and LMR

4} MA mansmutationrto=(MA(BOC)- MA(EOC)/MA(BOC)

5) MAbumup ratio={ MA fissioned-MA generated) / MA(BOC)
Values of 4) and 5) are these for the equilibriumcycle in ABRs, and average values of 1 1o t0th
cycle for power reactors.

+) Values in the parcntheses are for the outer core

* HBALERTROBRIR, (1) BARFAHEL (1994/8)
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(£ 3.1-3)

B MABTAICS 1 B IR0 O

IRE EHHEMA T L) BEER FEEEF 1) | EAEERFE2)
$F A - Np,Am,Cm:5% | Np,Am,Cm:49 % | Np:9.8%(5H)
MA B ' (EaE%:39) ‘
TSy b - - Am,Cm:46%
MA E55F = (EEEEE:72)
- Pu B{LE 15.4(P34) 16.6(FAHD 15.4(FAN 19.0(P34a0)
(widh) 18.6(FHAN 201040 18.6(4+A0) 23.4(5140)
A R IGEE 3.31 2.12 1.83 0.90
(%65k/ki') '
BAERE 420 407 439(FF.RED 406(5P.L %0
(Wicm) 309(MA 54 | 174(MA £81K)
Na R K 1.0 1.3(HE5HE) 1. 3(FBx$E) 1.5(FBxf &)
RIGE ‘
Rvw 7S5 —F#E 1.0 0.6(FExE) 0. 7(FEXJ{E) 0.45(F85H &)
MA JHEE '
(kg/15 4+ B) - 172 186 529

* FHFIE (NC), BERMBRRAERIZET 5H%L (2000/6)

(3 3.1-4)

~ Table 2 Design Parameters of 1000MwWe
Super Long-tife LMFBR Core

Paramaters Data
Thermal Power 2520(MW)
Core life 30{EFPY™)
Fuel Material Pu02-U0;
. -{Np,Am,Cm)C2
Number of Subassemblies
Core/Blanket/Contrel Rods 462/84/49
Core Height "180(cm)
Equivalent Core Diameter 434(cm)
Axial Blankst Thickness 15(cm}
Fuel Pin Diameter T 1.22{em)
Assembly Lattice Pitch 20.8{cm) - -
i
Volume Fraction :
Fuel/Coolant/Structure 53.0/24.7/22.3(%)
Pu 1sotopic Ratic
(33%py 24924 py2%2p) 58/24/14/4{w/i0)

*Effective Full Power Year
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* WBRAENEORK, HARFHER, HRLE) HAFMZERS (1994)
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Table2 Cors design parameters of actinide-burning ULLC

item Specification
Reactor Electric Power (MW) ' 1000
Reactor Thérmal Power (MW} 2600
Core Fuel Material HA-nixed Pu0,-U0,
Structure Material [oproved Ferritic Steel
Coolant Material Sodlum
Blanket Fuel Material U0,
Core Fuel Weight o {e) ~170
Core Yolume Fraction (%) :
Fuel/Structure/Coolant/Void 38-46/22/30/10-2
. Fuel Smear Density {%TD} 92
(3 3.1-6)
Table 3 Nuclear'performance of actinide-burning LMFBR cores
frem Batch-refueling [ MA-mixed Reference
MA-mixed Core ULLC Core
-Cyele length . (yveur) 2.2 40 1
| Averuge Dlischarge Buraup (GWd /L) 200 200 90
Average Power Density (§/cc) 280 ) 50 280
Average Pu Enrichment (wt %) 20.0 14,0 18.1
Fuel Valume Fraction (X} 42 38/46(42)* 42
Relutive Pu Fissile [nventory :

Per Unit Energy Production 0,50 0.35 1.0 -
Maxinum Excess Reactivity (% Ak/k) 3.4 3.0 3.4
Maximum Assembly Power Swing 9] ~10 ~10 =10
Peak Fast Neutron Fluence © {n/fcal) 6.1x10%? 8.5x103%3 2,8x 104
Fissile¥*/Loading Fissile 1.31 ’ .45 1. 13
Sodium Yoid Rewctivity (Xak/k) 2.7 3.2 2.0
Average MA Enrichment - {we %) 10 20 - .0
Loading MA [nventory (o) 2.8 34 0
HA Transoutation Amount (1) 1.7 25 -0. 1

* lnner CorefOuter Core {Cure Average)
e 3}‘”, ‘l:lpu. !!"Pu‘ 31$P“.IJZAm'liE“'\mllltci'lllcm

20.2  Radial Bianket (RB.216)

inner Core
(IC, 444)
Quter Core
(OC, 444)

Control Rod
§ (CR. 55)
(a) Horizontal section
$626 s
. 6442 N Axial Blanket
7
Ref oC | ic ocC |RB 150
| [
I N

N Axial Blanket

(b) Vertical section Unit © om
Fig.6 Core configuration of actinide-burning ULLC
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(& 3.1-7)
Table 6 Comparison of MA transmutation characteristics and reactivity coefficient in various core concepts
Conventional [ast reactor core Burner core Incineration core
Type o.f MA Homo- Hetero- 36 MA hydride . %6 MA hy d‘-rlde
loading Fl\?je;\zics{; geneous geneous targets (U/MAs/Zr/H tfge’;jlgh}!f;s/ »fftzth
3.8% MAs MA target =1/4/10/27) 2 layers of 9°Tc)
MA loaded (kg) 0 1,050 1,050 ' 1,050 176
Annual transmuta- (=) 147! 11*! 2g-*t 263! 1571t
tion rate (%/yr) (31t (29)tt (31)H
Sodium void reactivity 1.0 1.4 1.2 0.7 0.7
(relative) - '
Doppler coefficient 1.0 0.7 0.8 1.1 0.9
(relative)

“!: 3-year irradiation, *2: l-year irradiation, *%: 2-year irradiation, !: Driver core+Targets, ( }!: Targets

* T. Sanda et.al.,, IN.S.T. Vol.37, No.4, P.335~343 (April 2000)
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N 28. 6%, 33.252 723, BT IV Ty MEARKIZ2BESIT IS0 5 TH B, FLOFY
R 120em TFELOTEICET 72 7y FARBENTWA. 757y FORBHEIL,
HUZ DR UN THD, 1 7 VEBRCIEREVE, SRERONEIETRE
Ex# 3 2-31ZF7T,

(2) TRU BEERIFREYR.L 4R

TRU B ABYF LS, (DITR LR BRAREFOFRE%E U, Pu, VA DR EY
BREH(U-Pu-MA) *N ([ZEB#T B DH T, MOSTOFEL, REHERRERAGEFLRLE
T8,

(3) TRU EFESFREUFLORE
a. MA B{LIE 60wthDHBE
PR L & SRR D MA DBEVEE % 60wt%—4k & L, PMAIEEL & SMAIE.L D Pu B{LEE %

T A=F & LT TRU SRR ARBF LD —_A 2HZ B LTz, —~Af ORNEELUT
R,

- BEH  JENDL-3. 2 AP RS

- BHEER 2T RZ (K 3.2-2)

cEBRAEMG TV A 2B D RIBEROR/IMENEERREE MA B{LE owtk)




DEMBER L RBEL 2D L,
* YA 7 VBEBRICIRTE R FREE (X 8.2°3) 2AVEBAD, YA 2 AKHOED
R 1. 005 2 AEAR

- HAsA  PRIED L AMUFLORKBREAOLEREEABEF & FRE

-PufiAl P 7 AEAERRICIRRIAV 2 T ERAERR
Pu238/Pu239/Pu241/Pu240/Am241 = 3.0/52.0/27.0/9.5/7. 0/1. 5wt%

CMARREE U T BREMRAIE A B @ TRU SRR Ic B-3< TRERERR
Np237/Am241/Am243/Cm244/Cn245=50, o/'25. 8/ 16.4/7.0/0. 8wt%

Fh, FBRFICAVSERIIUTOL S ICERT S,
« Pu E{k
Pu BILERESBEOERIIC I > TESRTS ¢
PuB{LEE= Mr /(MU + Mpu + Min)
T, MIZEREFET, Mrullid Pu-241 OB L D £ T, FRERO Pu &35
FET S Anr24l OHELE T B,
- MA B{LE
PuB{LE LA, EBRBOBRILIZL-TESETS :
WA BILEE=Mm / (Mu + Mpru + M)
i

BB L U C Pu-239 RUPu-241 (ICE H U BHSHRE 2 AV 3,
M (U-238, Pu-240) OFPME:FHREBRESE
HEFALL =

BogiEtE (Pu-239, Pu-241) ORGSR
VA B A

VA BZERHBE (R) TMA Ay N DEPE (B) 2RTHOTHY., BEARKIRIC
L BED, HMERGEUBRECL 23 A E~OFHE, I BREOBBRIC R CEE
EAERPERLEEROBAR (R) LLTKROLICEETS

MA B R (kg/cyele) =IO MA ER (kg) —FEFRHMOMAEER (k)

VA BEEHAR (%/cycle) =MARZEBRE (ke/cycle) / FHEIHOMAER (ke)

H. BRRHGCEAMADBPIER LT, MWEBSHEZROLIZESRTS



1A IZNHIVITHFRFRISIZCE VB LI- MM EE (ke)
MA By 3EE (%/cycle) =

T o M BER (ke)

PULBRBORTREERIL, £ 3.2-2 ORBEAEMRL. BEEYOBE 14. 3g/cn®
XVEH LK, FORRPAOERORFEBEEIZR 3. 2-3 ITfE- 1,

#3274 RUE 3 2-3 T —_AHEREZ LHTRT, ®3.2-3 kv, B0l
$Fis & SMANF D OB D LB HMIEL (SEEAREIF. MA BALE Owth) ODE 0.9
(<L 0RRBEHIN o D AR O B/IMENS EBEF L O 1,005 &2 B4R
Dik case-1 (PuEILEE (RNRA/AMA) =2.2/2. 9wth) TH B, - T, Zih#d TRU EEEE KX
BRI O L LR E MG L,

325 KERBMMLY. B 3. 24 KEMBFEOREELE. ThehERELE
BLTRY, VA OFETHEEIC L > TERT 2 03MBRIC L 3 REEFSR KX W E
., TRU BHEFRBUF OOMBRUSERR A L 720, HFHILY 210 BTV B, —H, #
A FRIGEREBEFLOMNIF{LRY, Fy 77 —BHIZ 2 /&< RoTHY, FLE
EOBRIVIFEFEHLI2oT D, VA OBEREIIFRS. 2-6 ILTT X312, $A 270
B3 PoEBATREY EEFLILOARERE T ESNETE SFHEEND S,

B 3. 2-6 (&R TS ROBARML, BEFLOSH (K3.2-5) & H~_TEEES
F+2THY. MAERESMORBECEICL 2REORMEH B,

B4 3. 2-7 IZFHEF A7 PAERLE L TRT, VA EREORIMZHEY, hiEF 2~
7 AL IRD T EBTND,

b. RIGEREOHE .
T FORBHI M 2R T UG ERE (BIC Py 75— 58 %EBEOTHE
HERITT 5, BEM L L THREEFORHAEICRT 2RHEFABL VAR LI La=y
AIrh ZRAVEZ & L LUFORBESEOREIC % I, ¥ L BT 2 HEER S
A& T B, ZrH ¢ B IR Y o & W UEAE 8. 4nm OBEEE WIS, RB_L v b LR UES
7.06mm @ ZrH, { BB SN LBET B, It U LB ORI ST A—F L L
TMABALEE 60wthDFEED Fy 7 —REEFHE L, K 3.2-8 1T F vy 75 — {55 D ZrH,
BV LREN Y OFRBELRTEE B RT, Zol,  ABHICHBIL T F v 75 —RE o iEix
HBRT5, MA BILES 60wthDFAITIE, ZrH, (AL % 0.25 & 3hid MA BILEDR 5wtk



DHELIIERZEDO Fy 77K L5, H3.2-9 THF—AOFHEFAT PO
BG4, 3. 2-10~-12 [T MA BE{LEE Swth, 60wt%T ZrH, ;AL A 0.0 0B S, RUMA Bk
BE 60wth T ZrH, ( AELEAR 0. 26 DS OFLEE Ky 77 — R oBENRERT, ¥
 3.2-13~-15 {2, EROFHED Fy 77— HRED XN F—HHMERT,

& 3.2-10 (ZRT & 51z, MA BE{LEEDS SwihT ZrH, s R L2WES. Ko7 I — R
PERORERZIT U-238 BED TS, TN TIXH B, Pu-239 X Fy 77 —KREicx L
TEQHEERTY, M3.2-BBIRT LI, Fy 7T —REA~OFEBREV =¥
fEIRIZ. 100eV~$K 10keV T, Z it U-238 O P T HHEITEME O HRFRITHE L TWS,

3 3. 2-5 IZRT X 5 (2 MA BALEEN 60wt% T ZrH, o 357 L 22V EE 1T MA BILEED Swik
DTFELERTUDORENR 1/2 LTFIZB->TEY, o ofET AR FAHE 3. 2-9 IIR
TE I HERITE D, K3.2-11, ~H4IZFRTEI0-2380 Fy X 7—REE, MMB
{LEE 5wt%DHFE L LR 2HPE I &L, Fe DFEDFHFHRREW,

— . WA BELHER 60WtN T, Ko 7T —REB T B ® Irtl, (ABIEE 0.25 L L
e K 3. 2-16 IRT X O I, Ky 77— RE~0FERRE VT RAF—HIEL, 10eV
~1keV T, ZOTFNF—FEIEOPMETHIT MA BILER swth T IrH, T ER L 2WES
Ll ~ S HTBEHNT B, % 3.2-5, T ITRTE D IC MA BALEEA 60wtk T ZrH, A%
PE% 0.25 & L7Ha MA BLHED SwthdB e & T U OBIA S 1/4 R4 L TR Y,
U-238 @ K v 75 —{RE0XE 3. 2-10, -12 DB S MA BILE SwikDEHED 1/3 KL 2
5, T, Np-237 OFENREEL 25, Pu-230 DEOHFES/HEM L CAOFSNERE
NTWBRERSHPD, £OMO, VAR (An-241, An-243, Cu244) B’ Fe OH 52 HE
T3 & By 7T R80T NA BILE Sms0BA L FHRE L 25,

MA BALED 30wtXDFAITIL. ZrH (AFHIL%E 0.05 L THITERL L RAZED Ny 77—
Bried, '

FIT, D25 —2A (MA BLEE 60wth—2ZrH, A%tk 0. 25, MA BIVEE 30wt%—ZrH, ;&
bk 0. 05) OB EFEM LT, & 3. 2-7 I EEBFEZ 7T, M. MA BILE 60wth—ZrH,
AELLE 0. 25 D — A TITRBIERMN 25% LT3, B LIREEZEEFLE R
BEE-®, EEHEE 14 7 BICEHBL TWD., MA BILE 60wt%—ZrH, 5L 0. 25
DA, WL 1 25, MA B{KEE 30wth—ZrH, A% 0. 05 DA DAL 1 %
Bz, WTFhor—2% Irl, JEFIC L0 A1 FRISE b RNBIELS LTV,

—5,F3.2-8 TR £ O I MBERES MR AT E < T 38R TIXMA E{LEE 60wth




D7 —AREE L, H, RFIRT VA BERE, W BEERBONOHES BT, KkAT
EFHT 5 BB OSSO 1 2 V9H & R OENEE BV CEEES SO
HE RSN U %,

VABOBSHEIESZ L9/ (2 (2hei+ 201

D¢l MAKHE | OBRBRSEOY A 7 VIR & RSB 5 LR

Zho' MAREE i ORMETRERIGROYA 7 98 L R#icisi) 5 EiiE

T DR LY | TRU B (MA B1LEE 60wt%h, ZrH, o 23 L2V EE L ZrH,  F%b % 0. 25
LTS RS 3 THRETSHBERASES MA BB Swth, ZrH, s 2EEFH L2V) ©
MA DEEBREPUBTD L. F—ZA0 VA BEARIRBAREFENELRKEL, TRUE
BEfF T ZrH, s A% # 0.25 & LIEBARR B/ SV, —FH, MEBEREON, BHELSIC
OWVTiE, TRU BRBENF © ZrH, o ZEER L2WREP B b R & | ZrH, (A ¥E % 0.25 & L
BEBEBAEV, T2bb, W BLEORN (5vtk—60wtk) 12k 5 WA BROHHEE
DEEAEIE DN S NDITE | ZrH, o FREETFICHE S BREBOBETRSITRE W, BLER,
FLOFEEPETFR e &, MADEDI 7 o ifEEE RV THATE 3,

K OREMEIR O T BL, RERAEEF T 3. 0X10%(1/cn?/s), TRUBEEF (MA E{LEE
60wt%) “C ZrH, ¢ R LARWG S 2. 4X 10 (1/cn?/s) | ZrH, ;A¥bb % 0.25 & L4 1. 4
X10¥(1/cn?/s) L 72 5T D, FHERA AT X D12, AR MA TH B Np237 OPREEL S
HFART PVCBIT S —HEHI 7 o RINKEE o a T, %?Em%ﬁﬁ% 1.86(b), TRU
EHEF (MA B{LE 60wth) T ZrH, , ZEER LRVVES 1. 44 (), ZrH, (&%t 0.25 & L=
&5 2.32(b) & 725 TV 5, Np237 DEHEE SRR ITFHTFREIC & BERBOR/ME,
oga & ¢ DFOR/MRFETH20, REABBIF. TRUELEF MA ELE 60wth) T ZrH, ,
BERLR2WEESRO I, (AL % 0.25 L LieBADoaX ¢ #HBT S L, Fheh
5.6X107° 3.5X107, 3.3X10°(1/s) &0, b—F O WMBEEBREORANE—FH LT
Do —J7, Np237 O—HEPI 7 niZHRWEH o £ 13, REABBFT0.32(0), TRUE
BESE (MA BEMLEE 60wt%) CZrH, (2R LARVES 0.43(b), ZrH, (A%t % 0.25 & L=
£ 0.55(b) L2 oTHY, of X ¢IEFNTH 9.6X10™, 1L.0X107, 7.7X10(1/s) & 7
) MABRIEHRR DR B DFNIE & — B LTV B, An2dl OBA b LA E 2
2T 3,

& 3.2-16, -17 IC@ I —ADBF M AGHET T, ZrH,  PRERITHE Pu B LER
KIBIZIEANY B 72 b Pu BILEELEIT & 2 M A5 EHE LB HEBMIR S L 2 » TV B, E iz,




X 3.2-18~21 @& — AR UEIEF L, ZrH, 2 L RWESOREY A 7 A4 R T
KHOFERBHERIC B ARROERE(LETT,

VA B{LEE SwikOEBRWEF L RRED Fy 77 —~REME L MABERERRLOS
A& D, TRUBHEF & LTI MA B{LE 60wth—ZrH,  AEE 0. 26 O — AR BET 3,



R FOOEELY

EE | B AR e
[HFIpEatt MWt 3800
BEYAIILES »B 18
PR T AT - 5
BN LI g MRse R TIMWd/t 15
PR . - BETIEY IN-15 100%2 6
PRI RSV E ‘ % 80 Rl R
AR : — Na o
VA - Na -
¥ S 4RE(C/0C/RB] - 252/210/150
EMEZEURL/RB) cm 418/477
EhES/ R ERE cm 120/217
ISV ybR(E/T) | om 1.2/10.0
HATUFLE(E/T) cm 160.3/0
_R32-2 FEOMEESHER

K == B | AEFED | EFED
ESAESEyF mm 178.2 1782
EEIFEEX vy mm 3.0 3.0
SuINERE . mm - 30 3.0
FuINEN A EIE mm 175.2 175.2
SwNERTENE mm 169.2 169.2
R B 234 271
1SASSIEHIE L # 37 0
AEVEE 80.0% 80.0%
RLYAEE(EE) 86.0% 86.0%
B s : mm 84 8.4
ErAE mm- 7.32 7.32
ARy AEEE) mm 7.08 7.06
TAVE mm 1.65 1.65
I EE _ mm?’ 27500.8 27500.8
SwABRSHHER mm? 91955 9195.5
Sy NEBAHHETRE mm” 918.2 918.2
EE AR FNaE mm?® 22441 795.7
ENREHETRES 28.6% ©33.2%
HEHE ™ 21.8% 21.8%
s EeY 36.8% 36.8%
SYINENEDSHHEE 33.4% 33.4%
AEFEIE (S BEIE 2 ANa) 44.9% 39.7%
RAFH/EHFENEEL 0256]  0.57
EIREENaE ™ 1.08903E-02] 9.63135E~03
R4 REENaZ ™ 1.64620E-03| 1.45589E-03

*1 HEsH JFRB A%<, *2 JNCEIRnE




# 323 Na-MNJEL (NadkK> F) : SERSEEFHREEAN)

(UNIT:1.0E+24/cc)

FUR

PIOR.Cs SHIAFL B777rvr | M7y b |4vvar—sxrvb
iR -
U235 2.52910E-05 2.85968E-05 5.71094E-05 3.41593E-05 3.15682E-05
U238 8.29888E-03 9.38363E-03| 1.87396E-02 1.12089E-02 1.03586E-02
Pu238 4.15320E-05 5.49467E-05 - - -
Pu239 7.16868E-04 9.48414E-04 - - -
Pu240 3.70668E-04 4.90392E-04 - - -
Pu241 1.29878E-04 1.71827E-04 - - -
Pu242 9.53035E-05 1.26086E-04 - - -
Am241 2.05054E-05 2.71286E-05 - - -
Ni5 9.69892E-03 1.12310E-02 1.87967E-02 1.12430E-02 -
0 i - - - 2.07804B-02
Na 1.08903E-02 9.63135E-03 6.268388E-03 9.63135B-03 7.15904E-03
Cr 2.70885E-03 2.70885E-03 1.67196E-03 2.70885E-03 2.64895E-03
Fe 1.52134E-02] 1.52134E-02 9.39007E-03 1.52134E-02 1.48770E-02
Ni 1.06795E-04 '1.06795E-04 6.59163E-05 1.06795E-04 1.04434E-04
Mo '3.68074E-05 3.68074E-05 2.27183B-05 3.68074E-05 3.59935E-05




# 32-3 Na-MNJFL (NaK > F)

RIS E IR TR (2A)

(UNIT:1.0E+24/cc)
T mmmEmde | wmesge. | TR7VTA | FATVTA | ARTVIA flsei
AL (H%158) (&7 vy V8B) | (EHEERIAE) (BAH1ER)

Na 6.38300E-03 5.55674E-03 7.22756E-03 6.85516E-03 2.01838E-02 7.45000E-03
| Cr 9.95491E-03 1.04735E-02 3.18543E-03 2.51265E-03 1.29305E-03 '8.27000E-03

Mn 1.09921E-03 1.15647E-03 3.51733E-04 2.77445E-04 1.42777E-04 -
Fe '3,75373E-02 3.94927E-02 1.20114E-02 9.47455E-03 4.87573E-03 ~ 4.64500E-02
 Ni 1.17553E-02 1.23677E-02 3.76282E-03 2.96810E-03. 1.52690E-03 3.25900E-04
Mo 8.99472E-04 9.46329E-04 2.87732E-04 2.26961E-04 " 1.16833E-04 1.12400E-04

-
8
| 323 Na-MNJFAs (NaR ¥ F) o SHISGSE B TFHEEGR) (UNIT:1.0E+24/cc)
it & BACHEMIfR BACHERE BACIERE NoE Na7 #07
1A ETI> oy M) (Wh156) (E7I >4 v M) | (EHFLERHEE)

C - 1.31701E-02 1.38309E-02 1.52502E-02 - -
Na 5.82700E-03 7.22164E-03 5.60460E-03 4.284G7E-03 2.00200E-02 2.03057E-02
Cr 9.17300E-03 2.28020E-03 2.94057E-03 . 2.89636E-03 1.24400E-03 1.21654E-03
Mn - 2.51777E-04 3,24694E-04 3.19813E-04 - 1.34329E-04

Fe 5.15500E-02 8.50800B-03] . 1.10881E-02 1.09214E-02 6.98500E-03 4.58722E-03|

Ni . 3.61700E-04 2.69258E-03 3.47238E-03 3.42018E-03 4.90100B-05 1.43655E-03
Mo 1.24700E-04 2.06026E-04 2.65694E-04 2.61699E-04 - 1.69000E-05 1.09920E-04

B10 - 1.05361E-02 1.10647E-02 1.22001E-02 - -

B11 - 4.21443B-02 4.42587E-02 4.88005E-02 - -




#3.2-4

TRUBEHEIE (MA 80w/o0) DY —RA$ER

Puz CEE (w/0)

ENEIE 73 (W/em)
L . |BOEC EOEC
IC oc | Iy i oc/IC ] OC-IC | BOEC | EOEC 1C oG 10C/1C| IC OC | 0C/IC
HERD || 142 162 | 15.2 1.14 2.0 1.018 1.005 391 361 0.92 393 i 341 0.87
case—a 142 16.2 | 15.2 1.14 2.0 1.230 1.223 382 1 429 1.12 366 1 393 1.07
case—b 94 10.7 | 10.0 114 1.3 1.138 1.147 391 414 1.06 386 1 393 1.02
case—c 10.0 100 | 10.0 1.00 0.0 1.150 1.150 510 349 0.68 507 393 077
case—d 4.8 5.2 5.0 1.10 05 1.053 1.084 589 347 | 0.61 686 | 393 057
case—e 1.0 3.0 2.0 3.00 2.0 0.998 1032 447 554 1.24 448 1 506 1.13
case—f 0.0 4.1 2.0 ©0 4.1 1.006 1.034 415 607 1.46 429 1+ 543 1.27
case—g 15 2.5 20 1.67 1.0 0.936 1.003 451 504 112 445 1 466 1.05
case—h 2.0 20 2.0 1.00 0.0 1.014 1.053 990 | 225 0.23 851 224 0.26
case—] 1.6 25 2.0 1.56 0.9 0.997 1.034 449 495 1.10 444 | Ah8 1.03
case—j 1.7 2.5 2.1 1.47 0.8 0.998 1.035 447 486 1.09 442 1+ 448 1.01
case—k 20 2.5 2.2 1.25 0.5 1.001 1.040 435 439 1.01 436 | 395 0.91
case—| 22 2.9 25 1.32 0.7 1.005 1.043 437 452 1.03 432 | 410 0.95




#&3.2-5 TERBEORLE

In_H g EEFRD TRUBHEE | Eeaan
MAZ{LEE (IC/0C/FEH) wi% 0.0/0.0/0.0 ]60.06/60.0/600f 5.0/5.0/5.0
PuE {EEE (IC/0C/ 1) wth 14.2/16.2/152§ 2.2/2.9/25 | 13.2/15.0/14.1
Ei A VIR »A 18 — -
PR R Sy FH — 5 — =
B U i BRige s FMWd/t 15.6 15.8 15.6
AR IR G FE . % A k/kk’ 1.3 -3.6 -0.4
m AR B (c/0C) Y4V EE] W/ em 392/361 437/452 417/364
FEEY{LRE " 393/341 432/410 428/339
NFRUS LR IR RGE®] DERDEL | 9% Ak/kk 29 15 37
Fy7S—&# WL 3 Tdk/dT ~8.4E-03 —8.9E-05 -3.2E-03
EEFEPE-FIS R RHA — 3.73E-03 1.67E~03 3.62E-03
WgE "2 g - 1.14 1.96 1.17
PO Sy AAERRI (RS2 MEERERO DARCRIE
*2 $ 5 EREHTE : U-235, Pu-239, Pu-241, $4578. U238, Pu-240
F23.2-6 MAR 25 st s
MAZEf & 5 (D) MABEBE IMARZE TR
—. [l BOEC | EOEC lkg/cycle|[HEERILEEE %/cycle

EEIRIN 0.26 0.31 —46 -1

TRUBLHEIR (MA 60wt%) |l 3093 | 27.79 | 3133 69 10

BRI BRI (MA 5wih) | 255 | 223 | 316 7 12




%£32-7 TRUERIFOFEREEOLE

- B H By MABOZrHOD | MABOZrHZ5 | MA30ZrH05
Zerl:l thl:%ztt (IC/OC/ ) - 0/0/0 0.25/0.25/0.25 | 0.05/0.05/0.05
MAE 1L (IC/0C/ 1) wit% 60/60/60 60/60/60 30/30/30
Pus L (IC/0C/ 1) witlh 29/20/25 | 16.2/185/17.3]125/14.3/134
BEEYA7VE #H 18 14 18
(PR3 ST E - 5 — —
Bn B L E SRR E FMWd/t 15.8 15.5 16.6
HREBERIGE 9% Ak/kk -3.6 -0.6 -1,5
BA&EHUC/0C) EEYAILFHE]  W/om 437/452 488/528 402/416
LY LK " 432/410 485/490 441/376
FRULRAREGE "] DEFI#] % Ak/kk' 8.1 3.7 5.0
P WETRA Tdk/dT "-8.9E-05 -2.5E-03 —2.2E-03
EHEREGEFES NERTDH - 137E-03 | 1.67E-03
iﬁﬁﬁtl:*z Fa&EY{L ] — 1.96 0.63 1.04
#1 FEDSEE DS v/ VS RE (RES T MEERERO OARARE
*2 B BITERETE : U-235, Pu-239, Pu-241, Bi%5E: U-238, Pu-240
, $#%3.2-8 MARL 2 gtk
MAZEfT B & (1) MARL T e 1 ER I
\Zr}‘ﬁ B/ RE A S [‘__2_ n *ﬁﬁﬁﬁ* F—Q%Amﬁﬁgﬁ*
— BOEC | EOEC | ke/cycle EREFOLERIEE] ke/cycle BEEFOENIRS] %/cvele | %/cycle
EE I 0.00 0.26_ | 031 —46 1 — == =
TRUBLHEIR (MAGOwt%) 0.00 30.9 27.8 3133 63 1996 22 10 3.2
_ 0.25 257 | 235 | 2205 48 564 12 9 22
TRUBE BES (MA3Owi%) 0.05 14.1 13.2 1757 38 721 16 13 30
35 B g P (MABwtR 0.00 255 | 223 | 316 7 128 2 12 238

* A b)b*ﬂﬁq&lﬁﬁiﬁﬁI_a*aH’%MA@#‘/’Q‘Z&%IAU):Ff‘lﬁﬁ’é&‘tcl:'-)#ﬂiﬁ%aﬂﬂﬁ

z Zrcp:/(z Lfidi+ Zcigi)
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B 3.2-1 Na-MN4Fls (Na B> V) ALCIEGEE



160

[1 OI
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- $33-1 TRUSBHREREBRAEEFO T EVIFEO S

H H B K AT (3800MWt)  /NEE (1200MWE)
P TRUESHF | ZREASEE] BEFRD TRUSRF | BBAERF
ZrH, s 0y F A%t (1IC/0C/F4Y) % 0/0/0 0.25/0.25/0.25 0/0/0 0/0/0 0.25/0.25/0.25 0/0/0
MAE 1L (IC/OC/ 1) with 0/0/0 60/60/60 5/5/5 0/0/0 60/60/60 5/5/5
PuE{EEE (IC/OC/FH) with 14.2/16.2/15.2 | 16.2/18.5/17.3 |13.2/15.0/14.1 | 15.8/19.0/17.5 | 17.5/21.0/194 | 14.9/17.9/165
BV AZILE 4B 18 14 18 18 14 18
Pz E TR — 5 — — 5 - —
Hy H L St iy FIMWd/t 15.6 15.5 15.6 14.0 14.8 14.1
[ SPA SR S bt FE % Ak/Kk' 1.3 ~0.6 04 20 -0.3 0.7
BA#RH F1(1c/0C) EZ RZVIEIET] W/cm 392/361 488/528 417/364 364/3217 365/364 373/329
EHH{INER " 393/341 485/490 428/339 351/308 379/351 369/310
FrULRAERIGE* T [ E 4 %6 Ak/kk' 2.6 3.7 37 2.0 43 a7
FyFS5—&E IEGLILE] Tdk/dT -8.4E-03 -2.5E-03 —3.2E-03 -6.9E-03 -2.2E-03 —2.7E-03
EYERXDMETRE — 3.73E-03 1,67E-03 3.62E-03 3.75E-03 1.69E-03 3.54E-03
Rl * 2 &G4 51ch — 1.14 0.63 1.17 1.19 0.72 1.18
MAZ RS ke/cycle 2205 318 671 95
ke/cyole/GWt 580 84 559 79
MAZE i 5= %/cycle 8.6 12,5 75 10.4
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LWRETH L#ERE FEREXH L AL
- ] B TRUBRIE | B Hemir | TRUBEIE ﬁéﬁgﬁﬁ
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w1 ELRE OS5y VERR (RET S HERRERO OAFAFE
*2 5 RUEHTE U235, Pu-230, Pu-241, $14£76:U-238, Pu-240

14000.0
120000 BBOEC
MEQEC
10000.0
-~ B8000.0
s
i
s 6000.0
4000.0
2000.0
1 w =< ™~ @ [1=] -] =] e = o - o = ] o = w o o o o
= 2 2% %222 FRELE X Z L ZZEE 35532 8 8 3
2 > 223
E

H33-4 TRUESEIFOHEERZE L (FBR-MAGOw/ o, ZrH, - [£0.25)




600 .
1C: Pu=14.2w/0, . 0O: Pu=162w/o, :
D'nﬂ-ﬂ"ﬁlu‘ﬂ,ﬁu nul:ln-nﬂ‘n 9 Ll 5
: P A :
500 - — g :
: W ahhie N I¥ —+—BOEG| !
\ -- - -EQEC :
400 :
§ I 5
3 :
¥ a0 E
& E
o :
o '
200 E
100 '
0 -D\J-‘ . - i .
0 50 100 150 200 250 300
FRILAS OB em)
®3.3-5 EFRHH NS (TRUBEEER : FBR-MA60w/0,ZrH, oA 51 H:0.25, 170 dh 38 jE)
500
w50 IC: Pu=13.1w/0, 0C: Pu=14.9w/o,
400
—e—BOEC
o : .~ --@--EQEC
E 300 n
=] H\
s 11 o=
£ 20 =)
R 5&
% 200 K
150 a
100 &
%
50 _Dl _ h‘n.ﬂ
0 L} —0 —i3 -

0 50 100 150 200 250 300
FRLHE D ERE(om)

E3.3-6 EAMREHSH (REREEF : FBR-MASw/o. 1B 2 5 E)




4. L

REAMNEROBEAN» IR FIFOEREAREPICE TN D BREREED. BICRS
D TRU L mWEF CRE - R L, BEb. EFmbz i 2HERESTDh
T3, BEF~O TRU R HiE & LTk, £ TORBERAREFREHT TRU 28 < &
T 5L, TRUEBIZRHE L D BOBEIF ORI TRU 2 S RICEM T 2 HENE L

 BRTVS,

AHFFETIL, EACERERF OF LEGESORLICET 27O, TRUEHEFICET
LEEFIE B ORE. TRU BEEF OB MERE R R DRI W TR M R REA R

| EFERAWEBTERTEE ORBREEITV. FO/KICOVWTERL,

FHED T ERREUTIIRY,

(1) TRU FHEFIC B84 S BEFIFROER

ARSI ES &, TRU EHEFF LSRR CREFEEPLE LERERRTF 2
DRI L R T AERE L, BEBRMER, FOBME, RUMRHAREEEZERE L
Pralt '

- REHARBE OF LRENC swibBEDO<AF—7 7 F=F M) #EENT2E
B FLOBHECKBREEL RIZSTHRBABBEOREF s EABRENLRA
THOMEEERTE2RBLAFELATN A,

cFEBROREBEN TV S A FEEEFELS (He A 13, MA BLEE% 60wthLA L
& LR TR RE 2 AV TIEIE M OLACTEREZERT 25D TI00 5
kWe AREEKAF 10 MELSNHORBET H VA ZZERTE S,

* MA DFIAMERIAMRELEEE L L CORMRFREZTER LT 30 FRED EREHE
FREELERTIBREMPLOPEPBREIN TV S, _

- HREL LT, MERRICERT 3 ISERBROEM~OBITRUMA EFRE 0P
FRAR - BREER~ORE. REAREZT LS,

(2) TRUBEEFDORE

a. REF.L
ER{LEREAEMATRN IV TV HARERAGEFE (3 M U snHE{LSREXR
TS, 3800MWt) DEFRICE-SE . MA B8l 2 AV 45 b Y 7 ABE) TRU BLER



REFLOLBRERE L, SERSER R LSS M LA (F4-1) . MA 85
IEAFERAESREHCEEN 2 b O2BE L, VA OBEREYBERILT28AL
D VA BEE IR ORFFITREN TV S 60wtk e Uiz, BEREEFIC MA % 5wty
BIELEFLL BERBED Fy 77— R RERT TR, A#EEPra=oa
(ZrH | o) TI72 K OB %AERA MBI A B, 2 2 Tid, MA BILEE % 60wt%e L, Al
HRELD 26%% ZrH | ( LEBLUZFOLE TRUBREF L LTRELE, Fy 75 —E83
=2. 5X107°TdK/dT TdH 2, FF ST L HIERD VA BIEBR BT VA A5 b 2. 2t
(580kg/cycle/GWt) T, ZHIZFHADT U ¥ ARHESRERBUF O 48 4y
ORAETHRITHYT D, BERRIV A 7Y 8.6%5TH B,
b. HEYEL
MA BEZE S DR O M D RBUR TR 2 FER T 5728, k58 TRU BBl X BUR.L R
BHESEEZEL UTRFIFHA % 1200M0t & U7 TRU SRR d/NEMEO R B E LR
SIS B O DR G L7, IR ROILIRR T, I OMEE 7l | o & O
BREIIREFLERAL 25%¢ Lz, MA RERR S, REYF.D & R CEAKIF A E SRR
EENIbOLMELE, R41IGTRT X S0, AFELMESIC L BERD
VA BB HENT, Y 7 V%0 # 670kg (559ka/cycle/GWt) T, ZHIXRIBADF R Y
7 LIHE LY PRUED Al S h O RETARICHY TS, BEREIIY A I
4 1.55ThD, PAIFEOIEREYRD & Pu ELER RISV EFERL~L
BRTI D7D, A ORERERBIT 5, T, Fy 77— REO#SHE S KB
il & = 10%RERDT 3,

(3) TRUESEIF L BEAREFOLEREH
a. BEAB®EP
TRU BREFREFLOMARREDEEL Lz MY 7 ARHNE(REKEF.LO
FFLRBHZ MA % Swih B L BRERREF 2R E L., SRS CUF LR r b
BREBE L, FREAREFOERDO MW ZEHREIX, ¥ 7150 320k
(84kg/cycle/GWt) T, ZIZRHADT b U o ABHEREKEYR LN 7 EOHREE
Ediavy, —7, TRU BEEFARUF L LD Pu BLESES PHFHRLV~ABE N
B, A BEBBLRERY, YA 714D 12.59CThHB, E-T. BABIERICE
WTERBELRBHI S E1 2 VA 2 HBTHT 3 b OAENER CX 5 TR D 5,
Lle, BFEOBEFEENSOEEABLRFIAEE TS,




b. MAERRDREEIDE

I, BEFEEAEABRHIE EN S MR EAVWERSERM L. MAERD
EVVAS, TRU BB KRR LR URERSEFOBERSER R LR RIETR
BRLBRI L, % 41 I0RTE 510, DFROBEI L, M HERE, HERE
BRETH, T, Np OFIER 50% DBKFERE LIEROSE . Np D RHEFRITC
X 3 Pu ~DEEBRMNEEE WA OBAIC OB BOIH LT, No B0 72 An B350 L%
G5 EEFEAESBBHIE EN D VA ROESIX. Np 25 Pu ~DEHRBE T H>
W2hadE b, An D Cn ~DEREOFENHEMNANIKREL 2D LOTH D,




Fa-1 TEBF/MOELSD

® B £ X ZITE (3600MWL) - F N B B (1 200MWE)
AL TRUHLESR __ RBH=ER EEFD TRUBHRFE |RERear
MAR - LWRERHHL | IWREZHIL | FERERHL [ LWRIRMHL | FBRIREEC | LWRERHIL | LWRERHSL | LWRERHL ‘
ZrH, s O FRBE (IC/06/F 1) % 0/0/0 0.25/0.25/0.25 — 0/0/0 - 0/0/0 0.25/0.25/0.25 0/0/0
MAZE L (IC/0C/ K1) Wit 0/0/0 60/60/60 e 5/5/5 — 0/0/0 §0/60/60 5/5/5
PuE{EE (IC/0C/F-H)) Wi 14.2/16.2/16.2 [ 16.2/18.5/17.3 [14.2/16.2/15.2 ]13.2/15.0/14.1 [13.1/14.9/14.0 | 16.8/19.0/17.5 | 17.5/21.07/19.4 | 14.9/17.9/16.5
WEEH I IINE 4 H 18 14 - 18 — 18 14 18
PR3z oFH — 5 — — — — 5 — —
MIBUSE) SRR FIMWd/t 15.6 15.5 15.5 15.6 15.6 14,0 14.6 14.1
A RILE 96 A k/kk' 1.3 —0.6 -0.8 -04 -0.3 20 -0.3 0.7
BAREA(IC/00) mﬁwmmg W/em 392/361 488/528 541/461 417/364 414/360 364/327 365/364 373/329
‘ IR " 303/341 485/490 541/456 428/339 424/339 351,/308 379/351 369/310
T LR R R EE (e % A k/KK' 2.6 37 4.9 3.7 4.1 2.0 4.3 37
Fy75—RE DERTA Tdk/dT —8.4E-03 —2.5E-03 -2.2E-03 -3.2E-03 -3.3E-03 -6.9E-03 -2.2E03 —2.7E-03
EEZFUETEIS [OEEDH — 3.73E-03 1.67E-03 1.33E-03 3.62E-03 -3.55E-03 3.75E-03 1.68E-03 3.54E-03
RN 2 EHY4IL R — 1.14 0.63 0.65 117 1.18 1.19 0.72 1.18
MAZ R ke/cyele 2205 1976 318 267 671 95
kg/cyele/GWE 580 520 84 70 559 78
[MAZEEE %/cycle 8.6 75 125 9.9 75 104
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A1 STEARE (3500MWENa-MNMA 5wit) PUBIRR 0 001 B LT [b]

T BR | oa | oc of | vof v (v 0f/ 0 a)| Scattering
U235 2.30 0.50 1.79 4.41 2.46 192 9.22
U236 0.51 0.42 0.10 0.26 2.65 0.50 11.14
U238 0.30 0.26 0.04 0.11 2.15 0.37 10.58
INp237 1.86 1.55 0.32 0.88 2.76 0.47 8.72 |
Np239 2.26 1.81 0.45 1.29 2.90 0.57 9.73
Pu236 1.52 0.88 0.63 1.90 3.00 1.25 11.29
Pu233 1.72 0.62 1.09 3.28 3.00 1.91 11.78
[Pu239 2.30 0.53 1.77 5.24 2.95 2.28 9.21
Pu240 0.90 0.53 0.37 1.11 3.00 1.23 10.95
Pu24i 286 0.45 241 71.24 3.00 2.53 8.88
Pu242 0.70 0.45 0.25 0.75 3.04 - 1.08 11.68
Am241 1.90 1.64 0.26 0.91 3.51 0.48 9.99
Am242 3.64 0.57 3.07 ] 10.21 3.32 2.80 8.39
Am242m || 352 | 052] 300] 9.5 3.32 — 283 8.47
1Am243 1.67 1.48 0.19 0.67 3.53 0.40 10.25
Cm242 1.18 0.48 0.70 240 3.42 2.03 10.58
Cm243 3.25 035 2.90| 1009 3.48 3.11 8.76
Cm244 1.05 0.65 0.40 1.41 3.50 1.34 10.97
Cm245 2.88 0.33 255 9.11 3.57 3.16 8.99

A-1

* vy of/ of&kUEE




fT38A-2 TRUBLHEIR (3800MWt Na-MN,MA 60wt%. ZrH, ;E1&0%) REIFELO 1 BI/OKER [b]

B Ja gc of v of Y * n (v gf/ g a)| Scattering |
U235 1.84 0.36 1.49 3.69 2.48 2.00 8.60
U236 0.42 0.28 0.14 0.37 2.66 0.89 10.13
U238 0.26 0.19 0.06 0.17 2.76 0.68 10.00
Np237 1.44 1.01 0.43 1.20 2,78 0.83 9.25 |
Np239 1.75 1.17 0.58 1.70 2.91 0.97 9.30
Pu236 1.39 0.60 0.79 2.38 3.03 1,72 10.21
Pu238 1.57 0.40 1.17 3.55 3.03 2.26 10.61
Pu239 1.97 0.31 1.65 4.92 2.98 2.51 8.52 |
Pu240 .82 0.35 0.48 1.44 3.03 1.75 9.90
Pu241 _ 235 0.32 2.03 6.14 3.03 2.62 8.29
Pu24?2 0.64 0.30 0.34 1.05 3.05 1.64 10.55
Am241 1.46 1.10 0.37 1.29 3.52 0.88 9.39
Am242 2.99 0.43 2.55 8.54 3.35 2.86 7.80
Am242m 2.91 0.39 2.53 8.46 3.35 2.0 7.88
Am243 1.26 0.99 0.27 0.97 3.55 0.77 9.70
Cm242 1.13 0.31 0.82 2.85 3.46 2.52 9,73
Cm243 2.66 0.24 2.41 8.49 3.52 3.19 8.04
Cm244 0.96 0.43 0.52 1.85 3.54 1.93 10.05
Cm245 242 0.25 2.16 7.78 3.60 3.22 8.43

x Y Of/ OTKVET&.



f15%A-3 TRUBLIEAF (3800MWENa-MN.MA 80wt ZrH, Fl £25%) AR OO 1 B3 /0RER [b)

i ga oc of vy of v* | n(y of/0a)|Scatterin
1235 2.65 0.58 2.07 812 2.47 1.93 8.58
J236 0.79 0.59 0.20 0.53 2.66 0.67 10.64
U238 0.43 0.34 0.09 0.24 2.78 0.57 10.28
Np237 2.32 1.77 0.55 1.54 2.80 0.66 8.99
Np239 2.84 214 0.70 2.04 2.94 0.72 8.89
Pu236 217 1.17 1.00 3.04 3.05 1.41 10,39
Pu238 2.16 .77 1.39 4.24 3.05 1.96 10.96
Pu239 2.83 0.73 2.10 6.25 2.98 2.21 8.48
Pu240 1.34 0.74 0.60 1.84 3.05 1.37 10.06
Pu241 3.34 0.55 2.79 8.44 3.02 2.52 8.25
Pu242 1.03 0.59 0.45 1.37 3.07 1.33 10.78
Am241 242 1.93 0.50 1.75 3.53 0.72 9.15
Amz242 416 0.70 3.46 11.55 3.34 2.78 7.81
Am242m 3.96 0.57 3.39 11.34 3.34 286 7.86
Am243 2.09 1.71 0.37 1.33] 356 0.64 9.44
Cm242 1.63 0.62 1.01 3.51 3.48 2.16 9.69
Cm243 3.78 0.42 3.36 11.79 3.51 3.12 8.02 ;
Cm?244 1.47 0.79 0.68 241 3.56 1.64 10.15
Cm245 3.27 0.36 2.91 10.47 3.59 3.20 8.30
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f+5%B-1 1Pl ¥a5E IR 37 (K BYSEE IR : MASwt%, LWRINH L#AAR)
PEFDNEER e FRDMER THEMERK | FEE | ezt |
1.53E+02 9.34E+01 7.05E+01 -22.9 -24.5%
5.98E-09 1.14E+01 1.54E+01 4 34.8%
5.08E+04 4.69E+04 4.50E+04 -1895 ~4.0%
1.58E+03 1.05E+03 8.33E+02] -212| -20.3%
6.05E-09 8.16E+00 9.97E+00 2 22.2%
5.98E-09 5.98E-09 5.98E-09 ) 0.0%
2.66E+02 4.80E+02 5.36E+02 55 11.5%
4.61E+03 5.05E+03 5.16E+03 17 2.3%
2.39E+03 2.48E+03 2.52E+03 43 1.7%
8.42E+02 6.11E+02 5.31E+02, -80| -13.1%
6.20E+02 5.83E+02 5.63E+02) =20 -3.5%
0 46E+02 6.89E+02 5.83E+02 -106 -15.4%
6.13E-09 1.51E-04 1.75E-01 0 15.5%
6.13E-09 2.01E+01 2.55E401 5 26.7%
5.17E+02 4.06E+02 3.61E+02 -46 1 -11.3%
6.13E-09 3.61E+01 4.19E+01 6 16.0%
6.15E~09 3,20E+00 4.12E+00 1 28.8%
2.21E+02 2.98E+02 3.24E+02 26 8.8%
2.52E+01 4.27E+01 5.02E+01 8 17.7%
5.95E~-09 4.35E+01 5.93E+01 16 36.1%
6.03E-09 6.03E+02 8.68E+02, 265 44.0%
6.05E-09 2.29E+03 3.40E+03 1107 48.3%
6.10E-09 7.72E+02 1.12E+03 343 44 5%
4.05E-10 4.05E-10 4.05E-10 0 0.0%
6.01E+03 6.01E+03 6.01E+03 0 0.0%
3.57E+03 3.57E+03 3.57E+03 0 0.0%
1.39E-09 1.39E~09 1.39E-09 0 0.0%
2.15E+04 2.15E+04 2.15E+04 0 0.0%
1.59E+02 1.59E+02 1.59E+02, 0 0.0%
8.94E+01 8.94E+01 8.94E+01 0 0.0%
3.04E-10 3.04E-10 3.04E-10 0 0.0%
B-10 2.53E-10 2.53E-10 2.53E-10 0 0.0%
H-1 2.79E-10 2.79E-10 2.79E-10 0 0.0%
N-15 3.96E+03 3.96E+03 3.96E+03 0 0.0%
MA total 3,28E+03 2.55E+03 2.23E+03 -317 -12.4%
Np total 1.58E+03 1.05E+03 8.43E+02 -211 -20.0%
Am total 1.46E+03 1.12E+03 9 69E+02 -147 | -13.1%
Cm total 2.46E+02 3.80E+02 4.20E+02 40 10.7%
[HM total 6.30E+04 5.8 7E+04 5.66E+04 -2116 -3.6%

B-1



ftZ&B-2 FOHRIE (KB TRUBEER : MAGOWLY, ZrH, ¢ 0.0, LWRER H LAA FE)

EDEE I B R | P Bl PHRNER )| FB | FipE®
[ 7.08E+01]  5.14E+01 4 32E+01 -a 2 -15.9%
5.98E-09 3.49E+00 4.88E+00 40.1%
2.43E+04 2.32E+04 2,26E+04 -571 -2.5%
1.89F+04 1.46E+04 127E+04|| -1876 -12.8%
6.05E-09 _2.16E+00 2.87E+00 1 23.5%
5.98E-09 5.98E-09 0 0.0%
4 81E+01 2.39E+03 856 35.8%
8.33E+02 1.38E+03 247 17.9%
4.33E+02 4. 42E402 12 2.7%
1.52E+02 1.12E+02 -15 -13.7%
1.12E+02 1.06E+02 -3 -3,1%
AM=-241 9.78E+03 7.54E+03 -975 -12.9%
AM-242 6.13E-09 9.07E-01 0 17.2%
AM-242M 6.13E-09 1.43E+02 46 32.7%
AM=243 6.20E+03 4.95E+03 -554 ~11.2%
CM-242 6.13E-09 2.17E+02 39 17.8%
CM-244 6.15E-09 1.15E+01 4 35.7%
CM-244 2.65E+03 3.07E+03 143 4%
CM-245 3,02E+02 3.86E+02 38 9.9%
U235-FP 5.95E-09 1.51E+01 6 41,1%
U238-FF 6.03E-09 1.52E4+03 651 42.9%
PU238—FF 8.05E-09 8.85E+02 562 63.5%
PU241~FH 6.10E-09 1.44E+03 667 46.3%
0 4.05E-10 4.05E-10 0 0.0%
NA-23 6.01E+03 6.01E+03 0 0.0%
CR 3.57E+03 3.576+03 0 0.0%
MN 1.39E-09 1.39E-09 0 0.0%
FE 2.15E+04 2.15E+04 0 0.0%
NI 1.59E+02 1.59E+02 0 0.0%
MO 8.94£+01 8.94E+01 0 0.0%
ZR 3.04E-10 3.04E-10 0 0.0%
B-10 253E-10 2.53E-10 0 0.0%
H-1 2.79E-10 2.79E-10 0 0.0%
N-15 3.95E+03 3.95E+03 0 0.0%
MA total 3.78E+04 3.09E+04 -3133 ~10.1%
Np total 1,89E+04 1.46E+04 -1875 -12.8%
Am total 1.60E+04 1.26E+04 -1482 —11.7%
Cm total 2.95E+03 3.68E+03 391 E+03| 224 6.1%
|HM total 6.38E+04 5.86E+04 5.60E+04 -2615 -4.5%
* A o0




#%B-3 FFORIRE KB TRUBALR : MABOWL% ., ZrH, 5 0.25, LWRERHHL 48 5E)

DRI E B kel [N E B (ke] THTALIEE [ke) [3-4 IipE"
3.44E+01 2.65E+01 2.31E+0 -3.4 -12.9%
5.98E-09 1.62E+00 2.29E+00 1 41.5%
1.14E+04 1.09E+04 1.07E+04 -232 -2.1%
NP-237 1.52E+04 1.21E+04 1.07E+04 -1375 -11.4%
NP-239 6.05E-09 1.18E+00 1.46E+00 0 23.7%
PU-236 5.98E-09 5.98E-09 5.98E-09 0 0.0%
PU-238 2.63E+02 2.19E+03 2.94E+03 147 34.0%
PU-239 4.55E+03 3.B8E+03 3.61E+03 -268 -6.9%
PU-240 2.36E+03 2.34E+03 2.32E+03 ~21 -0.9%
PU-241 8.32E+02 6.98E+02 6.42E+02 =55 ~7.9%
Pt-242 6.13E+02 5.89E+02 5.76E+02 -13 -2.2%
AM-241 7.95E+03 6.33E+03 5.62E+03 -718 -11.3%
AM-242 6.13E-09 9. 71ME-01 1.14E+00 0 17.9%
AM-242M 6.13E-09 1,28E+02 1.74E+02 45 35.2%
AM-243 4.97E+03 4.08E+03 3.67E+03 —-402 -9.9%
CM-242 6.13E-09 2.26E+02 2.69E+02 43 19.1%
CM-243 6.15E-09 1.38E+01 1.94E+01 6 40.5%
CM-244 2.12E+03 2.52E+03 2.67E+03 149 5.9%
CM-245 243E+02 341E+D2 3.88E+02 47 13.8%
u235-FP 5.95E-09 5.84E+00 8.32E+00 2 42.3%
U238-Fp 6.03E-09 7.88E+02 1.13E+03 339 43.1%
PU239-FH 6.05E-09 1.11E+H03 1.67E+03 559 50.5%
PU241-FH 6.10E-09 1.17EH03 1.72E+03 548 46.9%
0 4.05E~10 4.05E~10 4.05E-10 0 0.0%
NA-23 6.01E+03 6.01E+03 6.01E+03 0 0.0%
CR 1.65E+03 1.65E+03 1.65E+03 0 0.0%
MN 1.39E-09 1.39E-09 1.39E-08 0 0.0%
FE 2.15E+04 2.15E+H)4 2.15E+04 0 0.0%
NI 1.59E+02 1.59E+02 1.59E+02 0 0.0%
MO 8.94E+01 8.94E+01 8.94E+01 0 0.0%
ZR 6.38E+03 6.38E+03 6.38E+03 0 0.0%
B-10 2.53E~10 2.53E-10 2.53E-10 0 0.0%
H-1 1.13E+02 1.13E+02 1.13E+02 0 0.0%
N-15 3.17E+03 3.17E+03 3.17E+03 0 0.0%
MA total J3.05E+04 2.57E+04 2.35E+04 —2205 -8.6%
Np total 1.52E+04 1.21E+04 1.07E+04 ~1374 —~11.4%
Am total 1.29E+04 1.05E+04 9.47E+03 -1075 =10.2%
Cm total 2.37E+03 3.10E+03 3.34E+H03 244 1.9%
HM total 5.05E+04 4.64E+04 4.43E+04 =2050 —-4.4%
* LA




f5%B-4 FOMERE (PREELF: MASwY, LWRERHLAERL)

PEF DM E B ] [(PHDAE R (ke] THEMER ]| TR FE" |
5.04E+01 3.28E+01 2.58E+01 -70 -21.3%
2.02E-09 3.41E+00 4.66E+00 1 36.7%
1.68E+04 1.57E+04 1.52E+04 -514 -3.3%
NP-237 5.35E+02 3,75E+02 3.09E+02| -66 ~17.6%
NP-239 2.04E-09 2.18E+00 _2.68E+00 0 22.7%
PU-236 2.02E-09 2.02E-09 2.02E-09 0 0.0%
PU-238 1.06E+02 1.71E+02 1.89E+02 18 10.7%
PU-239 1.84E+03 1.83E+03 1.82E+03 -15 -0.8%
PU-240 9.55E+02 9.64E+02 9.67E+02 3 0.3%
PU-241 3.36F+02 2.46E+02 2.14E+02 -33 -13.3%
PU-242 2.47E+02 2.35E+02 2.28E+02 -7 -3.0%
AM-241 3.29E+02 257E+02 2.26E+02 =31 -12.1%
AM-242 2.07E-09 4.93E-02 5.78E-02) 0 17.2%
AM-242M 2.07E-09 6.88E+00 8.92E+00 2 29.7%
AM-243 1.76E+02 1.45E+02 1.32E+02] - -13 -9.0%
CM-242 2.07E-09 1.17E+01 1.38E+01 2 17.7%
CM-243 2.08E-09 9.14E-01 1.21E+00 0 32.3%
|GM-244 7.50E+01 9,90E+01 1.08E+02 9 8.9%
CM-245 8.57EH0 1.37E+01 1.61E+01 2 17.1%
U235-FP 2 01E-09 1.30E+01 1.80E+01 5 37.8%
U238-FP 2.03E-09 1.82E+02 2.64E+02| 82 44.8%
PU239-FH 2.04E-09 7.13E+02 1.05E+03 338 47.4%
PU241-FF 2.06E-09 2.61E+02 3.77E+02 116 44.6%
0 1.37E-10 1.37E-10 1.37E-10] 0 0.0%
NA-23 2.02E+03 2.02E+03 2.02E+03 0 0.0%
CR 1.20E+03 1.20E+03 1.20E+03 0 0.0%
MN 4.70E-10 4.70E-10 4.70E-10 0 0.0%
FE 7.26E+03 7.26E+03 7.26E+03 0 0.0%
NI 5.36E+01 5.36E+01 5.36E+01 0 0.0%
MO 3.02E+01 3.02E+01 3.02E+01 0 0.0%
ZR 1.03E-10 1.03E-10 1.03E-10 0 0.0%
B-10 8.55E-11 8.55E-11 ~ 8.55E-11 0 0.0%
H-1 9.40E~-11 9.40E-11 9.40E-11 0 0.0%
N-15 1.35E+03 1.35E+03 1.35E+03 0 0.0%
MA total 1.12E+03 9.12E+02 8.17E+02 -94 -10.3%
Np total 5.35E+02 3.77E+02 3.12E+02 -66 -17.4%
Am total 5.05E+02 4.09E+02 3.67E+02 -42 -10.3%
Cm total 8.35E+01 1.25E+02 1.39E+02 14 10.8%
{HM total 2.14E+04 2.01E+04 1.94E+04 -647 -3.2%
* EY- 1o




{+35B-5 PRI (R TRUBLEE : MAGOWY, ZrH, ; 0.0, LWRERHHL#1AR)

| TN E B ke [FRDY BRG] FHRMBER ] FleB" | FiE:*
U-235 2.32E+01 1.74E+01 1.50E+01 ~2.5 -14.2%
U-236 2.02E~08 1.05E+00 1.47E+00 0 40.6%
U-238 1.12E+03 1.39E+03 7.23E+03 -163 -2.2%
NP-237 6.42E+03 S.10E+03 4.52E+03|| -582 ~11.4%
P-239 2.04E-09 6.13E-01 1.57E-01 0 23.5%
PU-236 2.02E-08 2.02E-09 2.02E-09 0 0.0%
PU-238 244E+01 7.54E+02 1.03E+03 272 36.0%
PU-239 4.24E402 5.45E+02 6.02E+02 b6 10.3%
PU-240 2.20E+02 2.1BE+02 2.18E+02 1 0.3%
PU-241 1.14E+01 5.77E+ 5.00E+01 -8 =13.4%
U-242 5.70E+01 543E+HN 5,28E+01 -1 ~2.7%
AM~-241 3.33E+03 2.64E+03 2.34E+03 =301 ~11.4%
AM-242 2.07E-09 281E-01 3.30E-01 o 17.5%
AM-242M 2.07E-09 4 55E+H01 6.06E+01 15 33.3%
AM-243 2.11E+03 1.72E+03 1.55E+03 -171 -5.9%
CM-242 2.07E-09 6.70E+01 1.92E+01 12 18.1%
CM-243 2.08E-09 3.30E+00 4 51E+00 1 36.7%
CM-244 8.99E+02 1.03E+03 1.08E+03 46 4.4%
CM-245 1.03E-+02 1.28E+02 1.39E+02 12 8.0%
U235-FP 2.01E-09 4.54E+00 6.43E+00 2 41.6%
U238-FP 2.03E-09 4.71E+02 6.76E+02 204 43.4%
PU239~F2 2.04E-08 2.80E+02 4.53E+02 173 61.8%
PU241-F 2.06E-09 4.57E+02 6.70E+02 213 46.5%
o 1.37E-10 1.37E~10 1.37E-10 0 0.0%
NA-23 2.02E+03 2.02E+03 2.02E+03 0 0.0%
CR 1.20E+03 1.20E+03 1.20E+03 0 0.0%
MN 4.70E-10 4.70E-10 4.70E-10 0 0.0%
FE 7.26E+03 7.26E+03 1.26E+03 0 0.0%
NI 5.36E+01 5.36E+01 5.36E+HM 0 0.0%
MO 3.02E+01 3.02E+01 J.02E+01 0 0.0%
ZR 1.03E-10 1.03E-10 1.03E-10 (] 0.0%
B-10 8.55E-11 8.55E-11 8.55E-11 0 0.0%
H-1 9.40E-11 9.40E-11 9.40E-11 0 0.0%
N-15 1.34E+03 1.34E+03 1.34E+03 0 0.0%
MA total 1.29E+04 1.07E-+04 9.77E+03 -968 -9.0%
Np total 6.42E+03 5.10E+03 4.52E+03 =581 —11.4%
Am total 9.43E+03 441E+03 3.95E+03 —-457 —-10.4%
Cm total 1.00E+03 1.23E+03 1.30E+03 it §.7%
[HM total 2.14E+04 1.98E+04 1.90E+04 -813 —4.1%
* A2
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fT3%&B-6 DB (FPRITRUBELS : MAGOWES, ZrH, ¢ 0.25, LWREXH LB AR)

FEE DM EE la] THPNB R ] FTHEMBEE ]| FTHE" | Fiek* |
U-235 1.06E+01 8.44E+00 7 ATE+00]] -1.0 -11.5%
U-236 2.02E-09 4.52E-01 6.43E-01 0 42.3%
U-238 3.53E+03 3.40E+03 3.34E+03 -64 -1,9%
NP-237 5.15E+03 4.22E+03 3.79E+03 -421 -10.0%
NP-239 2.04E-09 3.22E-01 3.98E-01 0 23.8%
PU-236 2.02E-09 2.02E-09 2.02E-09 0 0.0%
pPU-238 9.98E+01 6.90E+02 9.25E+02 235 34.0%
PU-239 1.73E+03 1.48E+03 1.37E+03 -104 -7.0%
PU-240 8.98E+02 8.90E+02 8.82E+02 -7 ~0.8%
PU-241 3.16E+02 2,66E+02 2.45E+02 -21 -7.8%
PU-242 2.33E+02 2.25E+02 2.21E402 -4 -1.9%
AM-241 2.71E+03 2.22E+03 201E+03 -218 -9.8%
AM-242 207E-08 2.97E-01 3.52E-01 0 18.6%
AM-242M 2.07E~-D9 4.01E+01 5.49E+01 15 36.7%
AM-243 1.69E+03 1.42E+03 1.30E+03 -122 -8.6%
CM-242 2.07E-09 6.90E+01 8.27E+01 14 19.9%
CM-243 2.08E-09 3.77E+00 5.35E+00 2 42.0%
CM-244 7.21E+02] B.42E+02 8.89E+02 47 5.6%
CM-245 8.24E+01 1.11E+02 1.25E+02 14 12.5%
U235-FP 2.01E~-09 1.64E+00 2.34E+00 1 43.0%
U238-FP 2.03E-09 243E+02 3.49E+02 106 43.8%
PU239-FH 2.04E-09 3.54E+02 5.32E+02 177 50.0%
PU241-FF 2.06E-09 3.67E+02 5.40E+02 173 41.2%
0 1.37E-10 1.37E-10 1.37E-10 0 0.0%
NA-23 2.02E+03 2.02E+03 2.02E+03 0 0.0%
CR 6.10E+02 6.10E+02 6.10E+02 0 0.0%
MN 4.70E-10 4.70E-10 4.70E-10 0 0.0%
FE 7.26E+03 7.26E+03 7.26E+03 0 0.0%
NI 5.36E+01 5.36E+01 5.36E+01 0 0.0%
MO 3.02E+01 3.02E+01 3.02E+01 0 0.0%
7R 2.17E+03 2.17E+03 2.17E+03 0 0.0%
B-10 8.55E-11 8.55E-11 8.55E~11 0 0.0%
H-1 3.84E+01 3.84E+01 3.84E+01 0 0.0%
N-15 1.08E+03 1.08E+03 1.08E+03 0 0.0%
MA total 1.04E+04 8.93E+03 8.26E+03|| —671 -7.5%
Np total 5.15E+03 4.22E+03 3.79E+03} -421 -10.0%
|Am total 4.40E+03 3.68E+03 3.36E+03 -326 -8.8%
Cm total 8.04E+02 1,03E+03 1.10E+03 76 7.4%
HM total 1.72E+04 1.59E+04 1.52E+04 -637 -4.0%
* EH{iHLH)
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{F:=B-7 FLHRIE CKETRUMRTE : MASwi%, FBRERHILAARE)
(DEE M ER ] | FHDMER THRMER]) FE | FEE"
U-235 1.53E+02 9.29E+01 6.98E+01 -23.1 -24.9%
U-236 5.98E-09 1.15E+01 1.55E+01 4 34.7%
U-238 5.09E+04 4.69E+04 4.49E+04 -1826 -4.1%
NP-237 3.50E+02 2.31E+02 1.84E+02 ~47 -204%
NP-239 6.05E-09 8.31E+00 1.01E+01 2 22.2%
PU-236 5.98E~09 5.98E-09 5.98E-09 0 0.0%
PU-238 2.64E+02 2.45E+02 2.31E+02 -14 -5.9%
PU-239 457E+03 5.01E403 5.12E+03 113 2.3%
PU-240 2.37E+03 2.46E+03 251E+03 45 1.8%
PU-241 8.35E+02 6.06F+02] 5.27E+02 -79 -13.1%
PU-242 6.15E+02 5.78E402 5.58E+02 -20 ~3,5%
AM-241 1.53E+03 1.07E+03 8.81E+02 -189 -17.6%
AM-242 6.13E~09 2,36E-01 2.70E-01 0 14.4%
AM-242M 6.13E-08 3.17E+01 3.97E+01 8 255%
AM-243 7.00E+02 5.31E+02 4.62E+02 -G89 -13.1%
CM-242 6.13E~-09 5.68E+01 6.52E+01 ] 14.9%
CM-243 6.15E~09 5.16E+00 6.59E+00 1 27.6%
CM-244 7.00E+02 7.10E+02 7.04E+02 -7 ~1.0%
CM-245 6.20E-09 6.98E+01 9,46E+01 25 35.4%
U235-FP 5.95E-09 4.40E+01 5.98E+01 16 36.0%
U238-FP 6.03E-09 5.33E+02 7.72E+02 239 44.8%
PU239-FF 6.05E-09 2.24E+03 3.32E+03 1073 47.9%
PU241-FF 6.10E-09 8.82E+02 1.28E+03 394 44.7%
0 4,05E-10 4.05E-10 4.05E-10 0 0.0%
NA-23 6.01E+03 6.01E+03 6.01E+03 (] 0.0%
CR 3.57E+03 3.57E+03 357E+03 0 0.0%
MN 1.39E-09 1.39E~09 1.39E-09 0 0.0%
FE 2.15E+04 2.15E+04 2.15E+04 0 0.0%
NI 1.59E+02 1.59E+02 1.59E+02 0 0.0%
MO 8.94FE+01 8.94E+01 8.94E+01 0 0.0%
ZR 3.04E-10 3.04E-10 3.04E-10 o 0.0%
B-10 2.53E~10 2.53E-10 2.53E-10 0 0.0%
H-1 2.79E-10 2.79E-10 2.79E-10 o 0.0%
N-15 3.96E+03 3.96E+03 3.96E+03 0 0.0%
MA total 3.28E+03 2.71E+03 2 45E+03 -267 -9.9%
Np total 3.50E+02 2.40E+02 1.94E+02 -45 -18.9%
Am total 2.23E+03 1.63E+03 1.38E+03 -250 -15.3%
Cm total 7.00E+02 8.42E+02 8,70E+02 28 3.3%
[EM total 6.30E+04 5.86E+04 5.64E+04 -2169 -3.7%
* JLHH A2
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{2&B-8 LRI (KB TRUBLIRSR  MAGOWY, ZrH, ; 0.25. FBRERE L # 5k)

B R ke]| FHRMNER ) | THRME R kel it e |
3.76E+01 2.81E+01 2.40E+01 -4.1 ~14.5%
5.98E-09 1.98E+00 2.78E+00 1 40.4%
1.25E+04 1.19E+04 1.16E+04 =284 ~2.4%
3378403 2.61E+03 2.27E+03" =333 -12.8%
6.05E-09 1.48E+00 1.83E+00 0 23.6%
5.98E-09 5.98E-09 5.98E-09 0 0.0%
2.30E+02 6.70E+02 8.31E+02 162 24.2%
3.99E+03 3.34E+03 3.06E+03 =278 -8.3%
2.07E+03 2,06E+03 2.04E+03 -20 -1.0%
7.30E+02 6.17E+02 5. 1ME+H02 -46 -7.4%
5.38E+02 5.15E+02 5.04E+02 =12 =2.3%
1.36E+04 1.05E+04 9.12EH03 -1367 -13.0%
6.13E-09 1.83E+00 2.14E+00 0 16.8%
6.13E-09 237E+02 3.16E+02 79 33.3%
6.73E+03 5.37E+03 4.77E+03 -602 ~11.2%
6.13E-09 4.27E+02 5.04E+02 7 18.0%
6.15E-09 3.03E+01 4.20E+01 12 38.7%
6.73E+03 6.77E+03 6.72E+03 ~44 =0.7%
6.20E~09 4.88E+02 6.91E+02) 202 41.3%
5.95E-09 6.97E+00 9.84E+00 3 41.3%
6.03E-09 2.66E+02 3.82E+02 116 43.7%
6.05E-09 8.88E+02 1.20E+03 405 45.7%
6.10E-09 1.87E+03 _2.75EH03 883 47.3%
4.05E-10 4,05E-10 4.05E-10 0 0.0%
6.01E+03 6.01E+03 6.01E+03 0 0.0%
1.65E+03 1.65E+03 1.65E+03 0 0.0%
1.39E-09 1.39E-09 1.39E-09 0 0.0%
2.15E+04 2.15E+04 2.15E+04 0 0.0%
1.59E+02 1.59E+02 1.59E+02 0 0.0%
8.94E+01 B.94E+01 8.94E+01 0 0.0%
6.38E+03 6.38E+03 6.38E+03 0 0.0%
B-10 2.53E-10 2.53E-10 2.53E-10 0 0.0%
H-1 1.13E+02 1.13E+02 1.13E+02 0 0.0%
N-15 3.15E+03 3.15E+03 3.15E+03 0 0.0%
MA total 3.05E+04 2.64E+04 2.44E+04 ~1876 -7.5%
Np total 3.37E+03 2.61E+03 2.28E+03]| —333 -12.8%
Am total 2.04E+04 1.61E+04 1.42E+04]| -1889 -11.7%
|Cm total 6.73E+03 1.12E+03 7.96E403| 246 3.2%
[HM total 5.06E+04 4.56E+04 4.31E+04]| —-2457 -5.4%




ft&C-1 FyF5—HRBORAR(TAK/dT)
(REMPHERIFID . LWRERH LMASERY)
(1) SBIF MA 5wt
& U238 | Pu238 [ Np237 Fe
Yield 2.74E-04] 2.23E-06] 2.56E-04] 0.00E+00] 0.00E+00
Fission || —6.33E-05| ~5.30E-07| —5.93E-05| —1.49E-08| 0.00E+00
Capture || —3.53E-03| —3.05E-03| —7.75E-05| —4.50E-06] —3.33E-04
Scattering|| —~4.91E-06] 1.85E-06] 1.91E-07] 5.51E~10| —4.14E~06
Leakage || 143E-04] 1.36E-04] —4.30E-06] -3.23E-07| 9.44E-06
Total -3.18E-03] -2.91E-03] 1.16E-04] —4.84E~06] —3.28E-04
(2) TRUBLHEER MA 60wt%. ZrH,; 0.0
8t U238 Pu239 | Np237 Fe
Yield 2.20E-06] 6.09E-08] 1.69E-06] 0.00E-+00] 0.00E+00
Fission || -1.84E-07| ~1.76E-09| ~6.29F—08| —4.92E-08| 0.00E+00
Capture || —8.49E-05] —3.59E-05| —4.84E-08] —9.76E-06] —3.27E-05
Scattering|| —9.48E-06| —9.49E—07| 9.35E—12| ~8.48E-08| -6.61E-06
Leakage | 3.36E-06] 3.09E-06] —8.84E-09] ~3.80E-07| =5.39E-07
Total —8.89E-05] —3.37E-05] 1.58E-06] —1.03E—05] ~3.99E—05
(3) TRUEZHEEAR MA 60wt%. ZrH, ¢ 0.25
a1 U238 | Pu239 | Np237 Fe
Yield 1.92E-03] 2.27E-07] 1.83E-03] 0.00E+00] 0.00E+00
Fission || —2.47E-04] -3.32E-08| —2.26E-04} —3.58E-06] 0.00E+00
Capture || —4.18E-03| —1.20E-03| —2.89E-04] —1.31E-03] —1.89E-04
Scattering]| 3.28E-05| 4.07E-05| —6.17E-07| 5.15E-07| —6.28E—06
Leakage || 2.68E-05] 1.92E-05| 6.99E-07| 1.71E-06| —4.10E-07
Total ~2.45E-03] —1.14E-03] 1.31E-03| —1.31E-03] —1.96E-04






