JNC TN9400 2003-054

NalF. Pb-BilF. H ZIFIZEH T B ITCE 4k
LLFP D528 #aks i

(WF7ess)

2003%7H

KRB 4 27 L B R
RN LZEY YV & —



AEMOEMELT—HEEE - B8 - BHT 28813 FREIZBRWEDYE
<TEEN,

T319—1184 KIKIEHASFIER A YEATAIFL 4 e 4 9
REBRELS 1 27 )L BR S ks
IR Rkt e
ik 029-282-1122 (#£3%)
T7wT A 029-282-7980
BT A=)l @ jserv@jnc.go.jp

Inquiries about copyright and reproduction should be addressed to :
Technical Cooperation Section,
Technology Management Division ,
Japan Nuclear Cycle Development Institute
4-49 Muramatsu , Tokai-mura , Naka-gun , Ibaraki 319-1184 ,
Japan

© BRBIY A UV RS
(Japan Nuclear Cycle Development Institute)
2003




JNC TN9400 2003-054
2 0 0 3 ## 7 A

Na 4F, Pb-Bi {F, HARFIZIBITBITE S BE LLFP O #alsit
(BFea )

BAREAT . KBIET . KEFABE
EE

Na {HIEENF . Po-Bi i HIEEF & N He H AR HEHIF O IF 02OV VT, LLFP 25 #t i
BENZAZ - B BRI OBLEDBRET LTz, M LLFPIX 1 & Te D 2 TTETH D, Na JFIZOVTI,
LLFP £ 5 &R, SITFIMIER LB & OTEITVO, R B OB T LAFIER L
R L7z, BREHAD BARMRELL T R E/ AR EN 1.0, OB U R 30%D &R
EREULREIT o7,

LLFP £ &A% 2R L & DOBFR BTV T, Bk Tha Zr-H o ok EER
MFIREBE OKRBRBEL A —RT T AMEFED 1/10) UTHRIT 24T o708, WP FE©
b, KRFEFI R ER F Lo CHERHM RENEESNARES BT,

Na #H] MOX BAEIREUF | U Pb-Bi iy HIF T, LLFP £ 4 %R F AT Fo 4y MERIZ 3
W25 E . LLFP £~ OLELHMH R EIIEMED IWRE LD KEIIFLIE G
72UIZ LLFP A 2T AN, BIEDKE MRS R TE A RN H D, Pb-Bi HREER
MEIFTIE, FEBAD/INEW LLFP £ AEIZHL Th B ABR IS L > THA B HIM BSERSSh
LRBLEE,

LLFP R & DR E RSP ICEE T58, LB/ LLFP ER RPN EYRIIT
79 1/4 1IZIEB LT, {BL. LLFP VYA VD72 OREE B BT KX 3E 1T\, B PEEEFTI.
LLFP £ &k — AL hDOREBIIH AN THH, AR DRV, £ LLFP £4845~D i
BEEITGEOITR, BL, HIEMEREE ., B~ DR B PSR TR E,

He W AGENFTIL, BHB A DBEREV V-, Zr-H BoEM 5T LLFP £44% V5
GEHEREPBRERD, BENTRIUR, BoEO Kk EREE ZE A 0NEDR Be
73 V'B,C ZAVVSHE AL, LLFP E A B ~DO N ERBITEHBEON IWRELDRBMN, —F
TROERENFHY V2DIZ, HH B0 LLFP BERTEDS Na JF 0K 3 5Lk l25 b A E O
FHHE T B EORVHUBEERELER CET, SDITAVBRNBUETHAI LN o7z,

TREIFERECY— VAT ARWERE B BBV RTF AT



JNC TN9400 2003-054
July,2 0 0 3

LLFP Transmutation Performance in Sodium, Pb-Bi and He Cooled Fast Reactors
Naoyuki TAKAKI", Masayuki NAGANUMA', Tomoyasu MIZUNO"
ABSTRACT

The performance of Sodium, Pb-Bi and He cooled fast reactors in terms of LLFP transmutation has been
investigated from view points of nuclear, thermal and material characteristics. The targeted LLFP are two
elements as I and Tc. As for sodium cooled reactor, advantages and disadvantages for different loading
positions of LLFP assemblies are evaluated by analyzing in-core and out-of-core loading cases.
Transmutation performance target set here is simultaneous achievement of the ratio of transmutation rate /
production rate of 1.0 and transmutation ratio of 30% at the removal. _

In the thermal hydraulic. analysis for the cores loaded with LLFP assemblies, improved cladding for
Zr-H pin is assumed to reduce dissociated hydrogen penetration by 1/10. However, it is turned out that the
hydrogen penetration is still the most significant design restriction of the required coolant flow rate.

MOX fueled sodium cooled and Pb-Bi cooled reactors loaded with LLFP assemblies in the core
periphery region have a potential to transmute self-produced LLFP at 30% of transmutation rate without
significant design modification. The required coolant flow rate for all LLFP assemblies is about 1% of total
flow rate at most for each reactor. In case of natural circulation Pb-Bi cooled reactor, it is confirmed that
necessary coolant flow rate is distributed to LLFP assemblies by natural circulation head of primary system.

By shifting loading position of LLFP assemblies from out-of-core to in-core region, the necessary
inventory and residence time of LLFP assemblies are reduced by a factor of 4. However the time-integrated
LLFP mass to be reprocessed for LLFP recycling is almost the same for each case. Total required coolant
flow also shows little difference between the loading positions because less LLFP assemblies compensate the
increased heat production in a LLFP assembly for in-core loading case. The impact on nuclear performance
is however larger for in-core loading case.

As for He cooled reactor, the inlet and outlet temperature of coolant is so high that LLFP assemblies
containing Zr-H pins requires unacceptably large fraction of total coolant flow rate. By using alternative
moderator Be or 'B,C which are free from hydrogen dissociation problem, the required coolant flow rate for
LLFP assemblies is about 1% of total flow. However the inferior neutron moderation capability leads large
LLFP inventory and also small transmutation rate below the target value in this study. Further analysis is

required to grasp the potential of He cooled fast reactor on LLFP transmutation.

* Fuel and Core System Group, System Engineering and Technology Division, O-arai Engineering Center
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PlbE & cm 80
BEmMT 7y VE (E/TH) cm 35/35
MREESE
PREIETEE - MOX
HEEME - PNC-0DS
7 v EME - PNC-FMS
E£A4FETIE v T cm 18.19
S 0= S - 971
BB AE () cm 0.86
BREY ESIY T (P) cm 1. 004
P/d - 1.167
HERERE cm 0. 051
%5124
e % 43
HWES % 24
WA % 33
BREAITEE % 82
PuE{LEE" (PYALE L SHAE L) w/o 21.0 / 23.6
FEFLEE
BLERH SR BE R 10°MWd/t 15.2
W - 1.17
IR BRISE % Ak/kk’ 2.77
v -rEEREF R 10%n/cn’ 2.5
v rEER TR R 10%n/ca’ 4.7
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PuE{tEE=  [Pu isotopes] / ( [Pu isotopes] +u ) w/o
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v UAR 141 130 252 379

vUEE 52. 0% 48. 0% 39. 9% 60. 1%
AITERE 80% 90% 50% 89. 9%
B NER (em) 0. 758 — 0. 484 —
v A EE (em) 0. 860 — 0. 550 —
BE (cm) 0. 051 — 0. 033 —
EUE v F (cm) 1. 000 — 0. 660 —
P/d 1. 163 — 1. 200 —
7 A ¥ (cm) 0.139 — 0.106 —
Z o 2B N E R (cm) 16.79 — 16. 79 —
T v 2 NE S EEEE (cm) 17.79 — 17.79 —
AJE (cm) 0. 50 — 0. 50 —
E5BEFIE v F (cm) 18.19 — 18.19 —
LLFPA Z v 7 & (cm) 80. 0 80. 0
LLFPEERT & (kg) 47.1 5.
{EFELL

I—F 0.222 0. 205 0. 162 0. 243

HEM 0.241 — 0. 242 —

BEE 0.332 — 0. 353 —
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£2.21  Te EEKORMRIPMR
- Reg BHETT (BKR/EH - Wem) REE (kW)
ERALE -
PR (kW) Te Zr-H 1594 TonNE | wmHE
REE.L (REE) 1039.3/87.8 / 76.7/12.8 / 10.8) 1.6 / 1.4 22.8 9.5
PENEL (PMEIE D EER) 894.8/74.7 / 64.5/12.3/ 10.4| 1.5/ 1.3 21.6 9.2
SAEL (RAEOESR) 675.3/55.5 / 48.5/ 9.3/ 7.8 1.2/ 1.0 17.2 7.1
BITS 7o b 136.2(11.6 / 9.9 1.8/ 1.5/ 0.2/ 0.2 3.1 1.3
#2.2-2 Cul £E6EKORABTMiEE
a& 2 SMZH - %&

—— REE BHES (BR/EH W/cru)_ : _ % E(‘kw)

: (kW) Cul Zr-H 179} TN E | BE
PREE L (RRERE) 663.8/11.4 / 9.7, 9.8/ 8.3 2.5/ 2.1 81.1 28.3
ARLE.L GMAELER) 572.71 9.0 / 7.5/ 9.4/ 7.8/ 2.1/ 1.8 68. 3 24.9
SMANED (RAIFEOER) 527.6| 8.1/ 6.8/87/ 7.2 20/ 17 63.9 23.2
B7o5087v bk 149.3| 2.5/ 2.2/ 2.3/ 1.9/ 0.6/ 0.5 18.2 6.4
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#2.2.2-1 Na KEUFZEM A LLFP £ 50O

FEH i Zr-H S Y] Ir-H
2] Ly b HF RLwv bk
S E [mm] 7.19 - 4.59
HREEHL [%TD] 100 100 100
FEHAZTEE [%] 80.0 90.0 50.0 89.9
BEE 7 0DS7z54MH | ODSI:54H48 | ODS7z54 MM | ODS7z54 4R
VASES [mm] 8.6 8.6 5.5 5.5
RE [mm] 7.58 7.58 4.84 4, 84
AR [mm] 0.51 0. 51 0.33 0.33
BEx 2R [mm] 2905 2905 2905 2905
EEXyy S [mm] 0.80 0.39 0.00 0.25
R K# He Na Na Na
FEMZA 2y oEE  [mm] 800 800 800 800
AR LR [mm] 610 610 610 610
NPHAH R He He He He
THHAHRE [MPa] 0.1 0.1 0.1 0.1
AR—H i 74X 74 XE 74 vH 74 vE
M PNC1520%8 PNC152048 PNC152038 PNG152088
T4 YERE [mom] 1.39 1.39 1.06 1.06
TYINE M PNC-FMS PNG-FMS
Zy/NESNXEERERS [mm] 177.9 171.9
Sy N\ERXEREER [mm] 167.9 167.9
SyNERE [rmm] 5.0 5.0
E5%K NV ELEE [X] 2n 631
EXRMIEYF [mm] 10 6.6
P/D 1.163 1.20
E5KERIE Y F [mm] 181.9 181.9
[ RN [°C] 550
IFIDADRE [°C] 395
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#2.2.272 T M) U LAGHIFHBEERSIREFMEE IENE 25K

%E TH#MERLRERF DTva | DTtiim | DTciag
HAhnHRE 1.05 1.05 | 1.05
PIDEHE WRIERE 1.00 1.02 1.02

T |rmzeas 100|100 | 100
% |eommamsme | 105 |10 | 100
RPFHACBERE | 1.02 | 1.00 | 1.00
D4vaLes bR | 100 | 200 | 1.00
FRRERASEE 1.03 | 1.00 | 1.00
g.f MitERE 1.02 1.30 1.03
% BERBENE 1.03 1.04 1.08
RLvy MEDSEY 1.00 1.16 1.20

*1 : He'lR > FDES

%E I¥HRLEF DTve | DTiim [ DTgpa
HAnHmReE 1.05 1.05 1.05
PR ARIERE 1.00 1.02 1.02

T |mEzmas 101 | 1.00 | 1.00
% |eeummemsmz | 105 | 100 | 1.00
RFFREAQBERE 1.02 1.00 1.00
JL4vari2 o bR 1.00 2.00 1.00
FARERSRE 1.03 1.00 1.00
g Mtk iEmE .02 | 1.3 | 1.03
% |ammsas 1103 108 | 1.08
RLw MEDEHERY 1.00 1.04 1.08

*1 : MN-NaiR > FOBE 2 EERMICER



JNC TN9400 2003-054

#2.2.2-3 LETHEREEDCELD

M) ﬂ‘ J_% . o
£ AK =HLE $FL B BT 70y MER
Te HEEREIRE HRBER&ILE
4.5 kg/s 0.7 kg/s
cul Cul - Culghs
7.8 kg/s 0.8 kg/s
Pares B=Y fobs e
A kEiER | SR BEEREER
Foran = Ry = .
oAz | DAL AR BERARRR

LB« RN F
TE : REKCLERETIRE

KSR BB I RO Z > b AP A EHARI604FE 2 5 7o 3 L B B T RR{E

HERALE

Ok JE ORI BTy MEER
' Te 17.5 kg/s 2.3 ke/s
Cul 11.6 kg/s 2.8 kg/s

CDF | ER D& > b 47 PR TE R R 604F 2 ik 7= 3§ L B i T R

ylRyit

BT 70y MESK

Cul

10.0 kg/sbA E

3.0 kg/sEiE
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3 2.3.1-1 LLFP B #R.LOFEE it
1wm.l
EFFE#HA MWt 3570 3570 3570
BERYA I VR EFPM - 18 18 18
BESSHA v T - 4 4 4
FLREESEE (R/SMUED) - 316/278 307/274 316/278
BHRT 77y ME# - 96 38 4
wEERE (/%) - 40/15 40/15 40/15
BEFEIE~NER (SUS/Zr-H) - 102/210 102/210 102/210
LLFP (Tc) HE£&&H (FFHoriFst) - - 13 37
LLFP - (Cul) £&&$ (RS - - 58 55
Bl & cm 80 80 80
BFAMT 7y NE (E3/TH) cm 35/35 35/35 35/35
PUEE{LEE" (PHAL/SHMENE L) w/o 21.0/23.6 23.9/26.4 21.3/24.5
EEF L
FODER R 10°MWd/t 15.2 15.8 15. 4
WHAL - 1.17 1.02 1.05
BRBERBRISE % Ak/kk’ 2.77 4.08 3.02
v PR 10%n/cn? 2.5 2.5 2.5
v BT TR R 10%n/cn’ 4.7 4.8 4.7
PR— 7775 (Pl - - 1.0 1.0
BR—b7rrE (*) - - 1.1 1.0
* [Py isotopes] = Pu
PuB{bE= - [Pu isotopes] / ( [Pu isotopes] +U ) w/o




JNC TN9400 2003-054

‘CRALHEBVIENV 4 4T (B

V6 £36¢ 19747 98 %0 ‘€L €0+420°S | S °¥E | 0921 g¢
76 60¢€ ey ¥8 % ‘1. €e+d08 Y | 0°8€ | 99021 44
£°6 891 0¥¢ 99 %S 6% £¢+429°C | 0°81 | 9199 ¢l LLH
v'6 g8 62 RS %6 ‘8% COHITIE '1 06 882¢ 9
€6 G°01 V6 AL 8.2 2% %€ 02 ¢c+deL '8 09 2612 ¥ oo
6 66 11¢8 84 %L 9% €c+d0¥ 'S | S°0T | 9¢8¢ L
€6 8 102 6¢ %L 1Y €C+dE9 'Y 06 882¢ 9 kA L
£'6 g°01 €6 99 G81 9¢ %% "0¢ £2+460 '€ 09 ¢612 2
6 '8¢ TLTT 892 LG %9 "e¥ £6+d90 G | S°0F | 96471 13
¢ 62 8¢C11 892 PAS %y ¥ eC+dL8 'Y | 0768 | 8VZVI 92
¥ ‘62 S0L 8¥¥¢ 28 %8 "82 €2+400°€ | 0°¥C | 89.8 91 L LF
¥ '63 £9¢ 093¢ 87 %9 "S1 EC+H08 T | 0°C1 | #8E¥V 8 o
66
6 ‘82 L'I¢ ¥ 62 9Ll 9912 97 %1 '8 40+d05 "L 09 2612 4
¢ 62 08¢ 90. g1 %9 "6¥ €C+HTI9°G | 0°2T | ¥BEY 8
€ '0¢ 61¢ 90. ST %1 "S¥ £¢+d16 'y | G701 | 9€8¢ L b ff
6 '8¢ 118 9°6¢ 8L1 ¢19 el %0 62 mm&ow K4 09 2613 14
(4/3%) (4/3%) (4/34) (8%) GHNEHYFE By EET %) (Wo/) e B [|%cé
— L Eil H
St \MMWNWM BN EREy|  FARTIOR FEERE | D (o B i
(IS BN) FHHWER AT 2-1°C 7%



JNC TN9400 2003-054

G0

G0 G0 d4@
€51 €51 €51 I7 /W&
105 86¥ 798 | (O,) FHBEEWOAAH-IZ
205 66% 199 (0,) FHHEEQH-1Z
208 86¥ €Ls | (O) FBEEWO - AT
189 228 9011 | (0,) HEB'EXdAT]
15°0 9% ‘0 1870 (V= /%)
9°%6 G 'Gg 0 %01 (8Y)
(Q [ 81 6’1 0°8 (UEFH/MNEFUED
E%ﬂ, &wwo D 882 6 8% 0°62 (%) =z A
= 172 G'S g8 (o42/%) SERZN 4 b 4
71 L€ G'g (A/%) eIy
€2+400 '€ £Z+ATE T £Z+708 'Z (GUo/) FHep R ch I
28 LS el WV EE AT
989 78 1.1 (145/39)
8712 763 Z19 (3Y) FHFRdIT]
91 9 ¥ (049)
¥Z 6 9 (z5) Bl
YEFEIIT ¢
€1 '0- GI'0— R B
701 7201 HEsEL
0T | 0°1 0T | 01 & 4 £ =g
$0+d78 T (5/3%) FHUWArclf
LG°€ ) LTHvE
Qef “ T
i o] I 9]
e 201 AN E RN
HELEN
BN OETHYE dIT1 Ozl eN  1-2°¢ 2 2%



JNC TN9400 2003-054

PHANGE TR : 3164k

O

SMANE.LREL : 2781k
& zm=rarsorvb: %k
SUSHE~E 1026k
@ z:-HE~E ok
@ =rFistiE . 40tk
AL . 150k

2.1-1 KB Na BEVFE OB LERR



JNC TN9400 2003-054

1 ~ 16

LLFPEE B

92 198 114

4

278

12 178

102

28

1

(cm)

(cm)

HREE KREEEE—

(H-17)S/4
(sns)s/4
[2n]
~
o .
(sns)s/v
o @m
2 ~
S <
(Sns)s/v
I2KOTTO4 BN
(sns)s/v
(&) N [
< = 2
«
~
¢
JomOTT04 eN
o m
2 ~
= <
JIOMOTTOJ BN
= oo s ] sy
© g
— -
JIoKOTTOY BN
o o =) =] =3 S 8
S S S i it < <
s S S S 48 g g
— — 4 — — o ”
() < <
< 8 2
[oe) o «”

66¥ "01¢€
v8LZ'€68
919 092
050 ‘¥¥2

30€ "e¥2

¥56 "€81
8G% "€81

08 ¥L1

62 FLT

206 "81T

102 F11

€81°19
€98 VS

1e¥ 18

0SS 6

000°0

(o)
B

G

TEAREK

LLFP £ A ARG ER 2 IRTTRZ

X 2.2 1-1



JNC TN9400 2003-054

il FUYSE QMY FEWE VL - EFOL 12T TR
[s/3%] BE¥USE

0¢ 62 0Z
00¢€ _. - " 72|
0Ge 1 TS B o |
(B509) Hiz/H-m-| |
oop || ] B0 FIZM¥-— — — — Gl
¥ B WM |
R o
aii 00§ | _ _
vﬁ_. !l.....tesm iiiiii \\\\\H..\H\\\,\...n\\\l\\k.\n_\\ﬂu:\\l /
., 08§ |- — —eq Imiimpnesest 96’1
o
=009 | |
oy )
) o T Mmk\\
00L | ¢ _ | _
|if_|lz;||\fil||,wli|LW\gﬁ\%Jr 1 g9
] ) _ \\\\“MMU (
05L | | (0,00 EEHie 8 B | ¢
008 | | | | L1
HFEUT LN £

[-]1 HIZ/M
—17 —



JNC TIN9400 2003-054

0

00l |
00¢ |

00¢ |

EE

00Y

[3.]

00§ |

009 |

00L

008

L T S H QR VL - 36 IO
[s/34] B¥HSH

(A A A

¢l L oL "~ 6 8 L 9 g 14 €

TR EWOl o~
| (BF09) HIZMH—>|
(F30L) HIZ/H—HK—
($#9) HIZ/H—=-

il @Eﬁﬁ%

IER R 37

HIFHT O (Y

vl

G 1L

'l

GGq 1

9°1

69 I

L1

HIZ/M

[-]



JNC TN9400 2003-054

WL FUY S EOMYREM | A 4L LF - £58OL €22 TR

[s/3)] EB¥YSE

Zl 1l 0l 6 8 L 9 g b ¢ 4 |
,\
oot | FHE SR o~ \
_ | (BP0 HIZM->- — -
(BH0g) TIZ/H—¥ J
00z | | @BEY WiZ/H-m- \
_ooe | N
mm . .
N
e — — — — — N o
_mw” @fgifijr\:A
00§ } v\\ O
009 | w e /
IIIIIIIIIII ——— S
— —
00L —— .
| 0,00/ BT 2B | | W BUET
008
HIFLT LN £

vl

a1

G°1

HAZ/H

8971

[-]

9°1

G971

L1



JNC TN9400 2003-054

il BUYCHFOMYFTEMA C 4L LFH

$E I ¥-2°2°2HF

[s/3%] EUUYSE
¢l Ll 01 6 L 9 g 1 € ¢
OOM” ' t ' i T T T
0G¢ | T EBW|IN) o i BWEG
- FmeEny-e- = ]
0o¥ (#+E09) HIZ/H—=-
(BF0OL) HIZ/H—
osv | | @0 mzpoe] i
g 00S |
it
__ 056
S
009 4
099 |
00L
0SL | (o EEERRER
008
HIFHT LN £

vl

1 Sv'1L

G°1

GG |

971

69’1

L'l

HAZH

[-]



JNCTN9400 2003-054

3.

31

3.2

Pb-Bi 3 &I TERAHIFICI81TD LLFP Bttt

EFLERE AN T =—X 11, 2001 FEEEICH#%ER EX 7= Pb-Bi Sl B R G A PR
A (1875MWt/750MWe) Z B HELF 0 & L= LLFP EAKERTIE LIZOWT, FOBE#HR
B, FODEHE R OV LLFP £ & OB GRENFEZ ML 7,

FlENDLDFERD G, Po-Bi sHITERGEIF O LLFP BEBREIZ OV T, KE Na
HWHYF L O HBE1T o7,

§F L& O LLFP ARk

% 3.1-1 (SR KL Ui Po-Bi MIERAIF O LA R OB,
3.1-1 [ B R R T, | |

LLFP {L&#M LU Tid, BT Na fFEFRER. HRHORSLHE R EHRFH L E e Y M (E
DEFIREHEHBHT, Cul, Tc(&B) 2B EL,

# 3.1-2C LLFP £ & DR E R T, Cul &K Na JFCO Cul £SO ES
ELLT RBEA IR Sy "B O RITREL IO BR L By FEHBLIEL D
ThHD, BRELT, £EUARIT 631 AT Na JFERILEL, ELV BRIV EyFRETF
INELTp o TUVB, LLFP 8K Zr-H v 8t i3 Na G HIEL R CE LT,

Te BEEITONWTL, BEHESHRER— R THY, U ABIL 331 RLLTz, Fi=,
LLFP &0 Zr-H BT Na BHIF LFRICELTE,

LLFP £4& DG Eh F R

3.2.1 LLFP &£&HDFRAE

Na @ENUFEERROFIEICLY, BMEATICNE L7025 LLFP B 0B B OREE S
Fm L7z,

% 3.2.1-1 KUK 3.2.1-2 {2, Tc RO Cul EABORBBHEREL T T, £4HKD
LRBDR KL Te THI 0.6MW. Cul THI 0.4MW THB, E. BEHATONTIE Te
B DBRKEN 44W/cm £72Y . Cul, Zr-H B2 TO 5W/em BB LR TREND, ZhbD
fEiL. Na REFOBBIZ¥55L7oTNB,

3.2.2 BGREEIEREE

18 BRI IZ AV 7z LLFP A ORI R 3.2.2-1 IR T, £EERNOHHBNIE
EERORETIE, BRAEDRLRDIADERIZHEN-FHE (V7 F ¥ 2N) ICEE
L. ZOFRBEER T OB ERPODABEE B L CGFHELT o7, B E REMIZER
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LTI, Pb-Bi SFLR BB E Tl 7= T3 Z SRR A L,

Zr-H BEEHE T OFI# Zr/H ik 1.65 &L, B ESROFP#E RIS (TR
200°C) COME(LEBSIET 5720 AKEBHEOHIRMHEEL TH/Zr (kO T IR% 1.53 L EHE
Lz, ABBBTTVE, FHEF X Ne KEUFLRBETHY  BBEPLOKRERBE
X, A —RATFANRAT UV ZAROEBRBED 1/10 DEEZRBELE,

LLFP £4 K& 4R LER., BVIIERT 707y MEIRICERT 2858 D, LLFP £ 4R~
DERBEMRELER U, BT L% B U-BAIT. REBEE OREEIRERIFR, LLFP
X Zr-H BEROBER, KFFBRFIR, ROEEE 7V —THBETHD, fREZK 3.2.2-1
~MX 3.2.2-4 |[ZELDT,

Cul A @A LERICER 556 . BT/ LT MR T 20 E L EOFNHEEDSE

Wi, HEFREIIKREZ BRIV CDF HIfRICHEES L, B2 i 60 FOFNIFEEE
B7=3121T 32.5kg/s LEDFRENNEERD, ZOMOD 7 —RZOWTiE, Wihb, &
E RO VB E T IREN RN 0K RERFH RIC LV R ESN DR RER/T,

3.3 Pb-Bi sBHITEERGHIF DL A O

3.3.1 BCAERSEEBIFLOZRE

# 3.3.1-1 IT B CAERRG AR OO X B0 GERE L, BETHETFRS) DL
A RERT,

Te EA P RNER OEHE OMEREIL, EEF.OLY 0.17 K TLU 1.09 (2, FHERTO

BETO.15{KTFL 1.11 &eofz, M, LLFP £4KOFMIEL TWAMELRAHIET

i EEP TR 2 FRERLDIZD REBREEBESEHTL ;otwmﬁ%'&i%ﬁﬂﬁ
IR TEHIENEZDNA,

KONV ANV BTV DOZEBREL AT, HESRERHRSEREOBRZEEZA
Too REFK3.3.1-21T7 T, FHER DB E . mEPHEFREEHIR (5.0 X 10%n/cm?)
UTETHEADEEERRIZ, PTc 25 32%(6 TA27/LIELE) | D1 28 46% (6 AN
1) Elpotz, — 75 IPAVERIRF D B m AL BRI, %Tc A% 45% (31 H A2 /VIETE) | I 8
70% (26 A7 AVHETE) L72Y ., W FMEF BN BEHIREZSFD D2 LVEWEBRENELONE,
L., ZORICRHIBH Tl TRVVEEBRELZEN T 57 —XZ oW T, FHERE
REDEBEIZ DN TE B DORFBLETHD,

3.3.2 Pb-Bi MAEIERMEANFL Na imENF LD HB
PR—bT 77525 1.0 H>OEHEREE 30% (FAEER) LLTZB AT OV, Pb-Bi B
RIBRIDANFL Po-Bi MAEERGHF O R U, R4 %K 3.3.2-1 IZFEED T,
R 30%% = DD L EREESMIL. Tc E&HET 21 £ (18 A7),
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CulEEHTI2E B FAIN) ThHD, VT b Na BAEIFIZEARCORWHIRZE T 5,

Fo VR—bT775% 1.0 LT DDITLER LLFP £ 60T, Tc EAHET 2 4K,
Cul£&FE T ETHY, ThE R FFRH A BVOERE THDE, Tc T 818kg/GWt,
1T 111kg/GWt ThHD, ZNHDEIX Na JFITHE~T, 221 21%, 36% KEH TH B,

RS 30%L T 57D OREHB OFEFH TIL, Zr-H OKFRMBEERIRISRbLEL
WERIHIIRE 7 TH D70, KFBAEBEHRIFEND LLFP 24ROV EHREYRELE, £
R LRS-V DOMEFREIL Te £2E84T 12kg/s. Cul £AK T Tkg/s THAB, FLHKE
I E5¥H54% LLFP £ 4 HOREEIEIL, Tc £4KT 0.65%, Cul 28K T 0.45%THY,
Na AEIFD 0.51%, 0.46%LEIE R TH D, Pb-Bi BHUFTIE Na IFIC e~ A B8
REVRBSG, HEM A DIREMEVD, BEREE AT Na FERERVIERLA
<77,

LLE. Po-Bi BHITEER G HIF O LLFPE & R OHTERAR-C, thid /13459 LLFP & &
i, Na BHEUF LT 10%055 30%FRE K &< R2o77,
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7 3.1-1 Pb-Bi BHIBERGIHF OERRR =B
EH Eifi AR/ FriE
R
FEFFEES MWt 1875
1 KRB HM TR kg/s 7.64x 10
EFFEH/ADRE C 520/352
EEFA I VRS EFPM 18.0
PRELRZ S » T - 7
FOULREHR S5 (RIFE L7 AMUEL) - 276/258
BFmM7I vy y ME& - 90
FHLAT 4 —NVERE 1
HlERAL (/%K) - 30/6
BH M~ (Pb-Bi) - 96
FmS cm 70
gHMT T vy NE (ES/TH) cm 721/35
BREESE
PR - Pu/UZ1{b4
HwEME - FMS (ODS)
ESFESIE v T cm 17.6
BB A3 - 331
BREHE AR (d) cm 0.73
e VEBIE v F (P) cm 0.89
p/d - 1.21
HEENE cm 0. 042
{RFE .
BRE % 40.6
W& % 22.4
BHEB % 37.0
BB A ITHE % 80
PuELEE" (PUAE L SMAE L) w/o 14.6 / 18.0
FEFE LS
P DB IR 10°MWd/t 15
WRE - 1.26
BRIERBUCE % Ak/KK 0.39
U —ImEPHETFR 10"°n/cm? 1.95
vC-IEEP RN R 10%n/cn? 6.3

* [Pu isotopes] =
PuE{LE=

[Pu isotopes]

/

( [Pu isotopes] +U )

w/o
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#3.1-2  Pb-Bi SRMHITERMANF TD LLFP £ 4 4%
TcEAH CulEA &
LLFPY'Y | Zr-H¥'Y | LLFP¥Y | Zr-HE'Y
A 172 159 252 379
v ES 52. 0% 48. 0% 39. 9% 60. 1%
AITEE 80% 90% 50% 89. 9%
v (em) 0. 646 — 0. 470 —
B AL (em) 0. 730 — 0. 530
HE (cm) 0. 042 — 0. 030
¥y F(cm) 0. 890 — 0. 646 —
P/d 1.219 e 1.219 —
U A ¥E(cm) 0. 000 — 0. 000 —
Z v 23BN E EEE (cm) 16. 30 — 16. 30 —
F B T FEEE (cm) 17.30 — 17. 30 —
AE (cm) 0.50 — 0. 50 —
EE5HEFIE ~ F (cm) 17. 60 «— 17. 60 o
LLFPR % » 7 £ (cm) 70.0 70.0
LLFPZETr & (kg) 36.5 4.
LY 1a
I—bh 0.210 0.194 0.163 0. 245
sk 0. 220 — 0.219 —
LEE 0.375 — 0.373 —
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#z3.1.1-1 Tc ESKORAETFMER

. HEE RS (BK/FEH : Wen) REE (W)
ERLE T — y
(kW) Te r-H I3y} FonN & | BEE
PRI L 552.1/43.8 / 37.4| 6.0/ 5.0f 0.3/ 0.2 5.6 34.2
SAME D 431.7|34.0 / 29.0) 4.9/ 4.1 0.2/ 0.2 4.6 28. 2
BRI b 135.7{10.3 / 8.9{ 1.5/ 1.3/ 0.1/ 0.1 1.6 10. 4
#3.1.1-2 Cul E5HORAETLMBER
=N p 1=} SEHS : @EE‘
o REE B &K/ W/cm)— : _ ,%/“E(\km
(kW) Cul Zr-H 779} TN B | FEE
PR 379.7| 6.4/ 5.3/ 4.5/ 3.8/ 0.6/ 0.5 20.6 143.7
FMEILE L , 382.5| 6.3/ 5.2 4.8/ 3.9 0.6/ 0.5 20. 8 144. 8
&7 5v b 155.7| 2.4/ 2.1l 1.9/ 1.5/ 0.2/ 0.2 8.7 60. 9
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#3.2.2-1 Pb-Bi BHEERGHPEUFLETR A LLFP £4 KO ML
FetEA et Zr-H 1 d - ZrH
i ~L kb RIF ~Ly b
e [mm] 5.78 - 4.48
HHREET [(%TD] 100 100 100
FTEMAITEE  [%] "80.1 80. 1 50.0 90
HEE ks 0DS7z54 4% | ODS7x54 188 | ODSIz54 14| | ODS7:34h4R
SEE (mm) 7.3 7.3 5.3 5.3
AR [mm] 6. 46 6.46 4.7 4.7
HE [mm] 0.42 0. 42 0.3 0.3
=R 2K [mm] 2190 2190 2190 2190
EEXyv S {om] 0.68 0.68 0 0.22
By F# He Pb-Bi Pb-Bi Pb-Bi
FEMAZ7ES  [m] 700 700 700 700
HRATVFAE [rm] 380 380 380 380
HEE A H X He He He He
TEAE AT R E [MPa] 0.1 0.1 0.1 0.1
RA—F i ZYoREl | Yy RR | Yo FR | 2y FE
ek 0DS7154 b4l | ODS7:54MN | ODS7:54} 48 | ODS7:34 MR
VA YEE (mm] - - | -
T g e PNC-FMS PNC-FMS
7 o NEANRERERE (o] 173.0 173.0
Zy  NENRERERSE  (on] 163.0° 163.0
7 v NERE {mm] 5.0 5.0
BEE |V RAEE %] 331 631
' BRI v F {mm] 8.9. 6. 46
P/D 1.219 '1.219
E Sl v (mm] 176.0 176.0
B OBE [c] 520
EAOBE [] 352
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$%3.3.1-1 LLFP &S #IF L D =R st

AR R EoEL | | vk A
L
FRFFEEH : MWt 1875 1875 1875
EHEY A 7 ARE EFPM 18.0 18.0 18.0
BB\ FE - 7 7 7
PILREIE S (PI/FMAFE L) o= 276/258 268/253 276/258
BEmM7T oy MEEK - 90 . 40 13
FHRLAT 4 —NVERE 1 , 1 1
HlEEAE (/% - 30/6 30/6 30/6
B~V MES (Pb-Bi) - 96 96 96
LLFP (Tc) £&&% (FMorkFs) - - 13 30
LLFP (Cul) E£& &% (F) - - 50 47
FEOEmS cm 70 70 70
BWERT Ty FVE (EE/ T cm 21/35 721/35 21/35
PuE{LEE" (WE L/ S MAHE D) w/o 14.6 / 18.0 18.5 / 19.6 14.8 / 19.1
FEFLAFE
DB RIS 10*MWd/t 15 16 15
HETELE - 1.26 1.09 1.11
R BRIGE % Ak/KK’ 0. 39 1.67 0. 61
v B TR 10®n/cn’+ s 1.95 2.16 2. 03
v - EE T RS 10®n/cn’ 6.3 . 7.2 6.7
FHE—- 77245 (Plc) - - 1.0 1.0
FR—r7 777 (P - - 1.1 1.0
% [Pu isotopes] = Pu

Pug{kEE=  [Pu isotopes] / ( [Pu isotopes] +U ) w/o
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4.

4.1

Pb-Bi BARTEBRAHIFIZIITA LLFP st

FERPEBIEFENE T =— X1, 2001 FEITHHRER EE 7 Pb-Bi B ABRG AR
A1 (1450MWt/550MWe) 2 HEIF L2 L7 LLFP A KRR DN DV T, Z0OLH
Kb, P DM & Y LLFP £ 8- RO ZBIBI AT E L 7=,

¥7-. Pb-Bi BRAERAEEUFD LLFP 24 #EE /112-OV VT, Po-Bi SBHIERGHIF L0
B AT T,

3 J O LLFP £ &R H#k

#* 4.1-1 [CFHEOEREL Ui Po-Bi MEIRERGEAF OEARERR CEERSEE,
4.1-1 ITIFDHERE R T,

LLFP {L&MEL T, AIfiID Na fF LR, SRR R R RHI L R (R
DEERTLEHBTHHEHT, Cul, Tc(&B) 2B EL,

% 4.1-2 |7 LLFP £ A-RDOHEE T, Cul £AAIL Na AHUFTO Cul £AHEDH
R (HRE) 25 EBLUT, P/Ad BBRBE SRR ERD B By F 2 R/ELZbO
T b, LLFP £ PO Zr-H U3 Na BHUFLRIUE LTz, '

To A EITOVTIL, MREHE A HRLRA— (R THY, B2 AL 271 AL L, LLFP £
B O Zr-H EU UL T Na BHEIFLRICE L,

4.2 LLFP £SO

4.2.1 LLFP EAKDORAE

Na BEF LRIBR O FIRICLY,, BRITICMNEEL72D LLFP BV oRGEM B DR ER
SEAEL 7z, |

#* 4.2.1-1 KUK 4.2.1-212, Te RO Cul EFEORBABHERFKREEZTT, £A4ED
EREOFEKMEIX Te TH 0.6MW, Cul TH 0.5MW ThHD, £z, BrH AT OWTIX Te
YL DBIMED 51W/ cm 721, Cul, Zr-H ¥'2 TO 5W/cm B L TREV, ZhH0
fEiZ. Na REUFORBLEESLR-TNE,

422 BUREEMESME

IBEFHEIC AV LLFP £ 5 EDOFEMAEEZE 4.2.2-1 17T, £EEENOBHIE
E LR OBFTIE, BEAEDRRD3ROERICEHENRE (VT Fro 2N &R
L. ZOMBEERTEIEERDPODOABEEE L CHHMEE LR 5L, HEBE
BRI ZBRL Tid. Pb-Bi B ATRERF LI OREH ClEbn /- TR &R 50 1
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L7z,
Zr-H BaEM Y O#IH] Zr/H X 1.65 &L, BEEMEROF NG BIEESE (TR
- 200°C) TOME(LEFLIE T 570, KRBEOHREEL L TH/Zr (kD TRR% 1.53 L E E
Uiz, KBZBBTTIVE, FHEHEIE Na KEUFLERETHY, BEIOLDOKEHZRE
i3 AT FAIRAT VA DZTEHRED 1/10 DfEEZRELE,

LLFP &A% R DR, SOVEET 507y MESICERT 53580, LLFP £48 141
VERBHAMITEREH U, BT L35 B L7283, SWEEOKSIREHIR, LLFP
R Zr-H BEROBER, KBZEFHIR, ROEEE /Y -7 HETHS, fEEH 4.2.2-1
~[]4.2.2-4 \ZFLD T, Cul BEFEERATRIRIC 20 FERL EERT T8 ERVT W
Thor—2b, EAEOLERE T REIIBEM OABZEFIBICIVHRES AR
Rai, '

i, Cul EE 2R ATIERIC 20 LA LI 325813, BoEM 0K FEZBHIBLY
% CDF fillFRNOEEDLBEIMEN KE/RY, 20 FFLERTRFTH 4kg/sec, 39 IR T
Skg/sec. 60 FEIERT THI 6kg/sec DIMEDPNLELRS,

WIT, AAFLL B ATEBR IR D G B7- , LLFPEAEICH LT RMBR A THARE
HM R ENER S SNDZLERER T 572D OB 21T o7,

—ARIZ B ARARBRIF I RRIE R P I e~ A S BF A AS IR T TRER
B SNDRRBBEELRD, ZOMFEFTIELLCMER S RE GEB T5£4
RO E/FHENEESERE) D5, ER{LEBIEREM T TO Pb-Bi BABRED
RE S CHASN MBS B ES5%, MEFEAMRREE A AY —F 7 R
OFEBE% X 4.2.2-5 1Rz, ¥, ARIIE—3%2 71230 0.4 LT RIMEL TRRL TS,
ZOMBEEAL, ESETEHH AL LLFPE S EH O LLFPEA RO EFA
SREERD, FF—FIMEASRORABNLESERELEE LR,

MEFHMEREREZR 4.2.2-2 127, (MIVDOEEELEHHNESEOTRE (132ke/s)
D5 Ll EDES SNARER LY, LLFP EROEHIBE M-+ L ERE TIRELRER
CEBRELBBLI, Ee. LLFP £AK~DOBEF BT, Tc £4 HE1FIEIRIC 60
FEHDIHIESEDHEE N ED LN 28ke/s &72d03, ZDOBEOEAAERIT 0.0008MPa
THY, JFLER 0.015MPa (26t L THRSIT/IESL, EEOE RO LLFP £ OMNE
MEIIHEATEDRBLEDDLEZLID, #., LLFP £440 LAEMREELZEIZA
Nz, SR BRE I L ARER A S B M E THD,

4.3 Pb-Bi BABRMAUF OEEEEEDFHE

4.3.1 B CAERSEERIF LOBERE o
& 4.3.1-1 |12 B AR SEERIE OO B2 BT, Bl RE) DfF
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HRERETT,

Te EAHFRER OB A OB, ZEFLID 0.11ETU L1112, FALERO
AT 0.06 KL 1.16 &72o77, 4. LLFP & EDFE LIZEL TWAI B LR RHlE T
1. @EPHETFRSH 2 FRERRLD, RERZEIRSE LTIV IFARENRF
PR CEBILNEZLND,

ROBNIY A7 NS OE TR RN T, BTEMRLTUHIS S REOBIRE A~
Teo FERERK 4.3.1-210R T, FREROB A SmEPHTRHFEHIIR (6.0X10%n/cm?)
T ETDEEDREEEREIL, PTc 8 28% (T VA7) . P18 45% (7 YA 7V 8
1E) L72oTe, —K  IFHMETTBF OB R BRI, ¥ Tc 25 49% (28 A7 NVHE) | 1 5
76% (24 AT NHETE) L720 | BT R EHIRESFY O K EWEBMERFLNT,
fBEL., ZORICRHIRE TR TRVEEREEER T 57 — ROV, SHERE
REDEBEIZ OV TS HOBHABLETHD, ‘

4.3.2 Pb-Bi B RERGAFLBHIERA AT O

YR—bT 7755 1.0 M OEHERESE 30% (FFMEERD) LLIZHEIT-DV\ T, Pb-Bi 34
HITEBRIFL Pb-Bi BAABRIF ORI L, BREER 4.3.2-1 1TELd T,

Tc OEBRHEBREL 30%% BT HOITMNEER T EAEOHTELREIL. SRHITERIFE T 27
F£ (18 VA7), BABRIFC25E (15 M7 0) &, BABERIF C0%EEE, Zh
X EARERF TO LLFP £4EKICRBIT BT RN 205 EE 2D THD,

e, FR—ITF 5% 1.0 L3 BOIBER Te EAKDEIL, MBIERIFT 42 £,
B SKIBIRIFC 23 (KT B, TR TR SO0 Te EHETHBL, BEIBRFC
818kg/GWt, BATEIRIF Tl 653kg/GWt THY, B ABRIF TBBLE 20%D 720,

IR L 30%8 T 57D OMEHF OFE T, Zr-H OKRARBEHIR RS L
WEVIHIBRIAF TH BT | AKEMBERIFRD D B ARBERIFIZR1T5 LLFP £A KD SE
REBEZRTEL, £6F 1 KUV OLEFTEIL Tc £A KT 6.5kg/s. Cul E£ESKT
3.8kg/s ThHD, FLREIZHDDELLFPEASEOIREEISIL. TcEAHET0.27%, Cul
FEAET0.21%THY, BREBERFIZILANTESRELDRN,

LL_Edb, Pb-Bi B ARTEBRGENF O LLFP £4 ROMERRIC. il 1 %Yd LLFP %
T &3, Po-Bi SRHITEBR I HIF LEE TR/ NSV R Lo T,

— 38—
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®4.1-1  Pb-Bi HRBRMINFE OEAIRRE LR
IEH HfT AR/ ik
B
EFF#ES MWt 1450
1 RRGHMRE ke/s 5.51x10*
BEFFEH/ ADBE °c 465/285
EinY A I LVES EFPM 18.0
PRELT RS T8 - 8
FDREHE S (RAMPL/AMUED) - 252/144
BEWMTI vy MEE - 2L
FHDLRT 4 —VESE 1
IR (/%) - 18/6
BEHRE~ES (Pb-Bi) - 162
PLE X cm 70
AT Ty MNE (BE/TE) cm 30/30
BEEA G ,
PRBA B - Pu/UZE(LY
S - FMS (ODS)
EEFEIIL Y F cm 21.03
PRELE AR - 271
BB AR (d) cm 0.85
BRI VESIY T (P) cm 1.25
P/d - 1. 47
HEERNE cm 0. 046
R
wwt % 32.0
s % 12.0
SEIM % 56.0
BEAITEE % 80
Pug (b EEY (P RP L/ SMALP L) w/o 16.8 / 20.7
FEIF L
L E R BEEE 10"Mwd/t 15.5
HEE L - 1.22
BIEXBRRISE % Ak/kk' 0.59
U -IEEPEFER '10%n/cm? 1. 66
v-rEEP RN E 103n/cn? 6.3

= Pu
[Pu isotopes] /

* [Pu isotopes]
PugE L=

( {[Pu isotopes] +U

)

w/o
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#4.1-2 Pb-Bi BARBERMGHAWF D LLFP £ & &4k
TcEEHE Culf£ &K
LLFPE’Y | Zr-HY'y | LLFPEY | Zr-HY Y
v AR 141 130 252 379
LS 52.0% 48. 0% 39. 9% 60. 1%
AITRE 80% 90% 50% 89. 9%
B HEE (cm) 0. 758 — 0. 484
B AR (cm) 0. 850 — 0. 550
AE (cm) 0. 046 — 0.033
Ly F (cm) 1. 250 — 0. 810 —
P/d 1.471 — 1.473 —
A ¥ (cm) 0. 000 — 0. 000 —
Z v BN B (cm) 20. 53 — 20. 53 —
Z v 2385 E BB (cm) 20. 93 — 20. 93 <«
AE (cm) 0. 20 — 0. 20 -
£ LRSI v F (cm) 21.03 — 21.03 —
LLFPR &% v 7 £ (cm) 70.0 70.0
LLFPEETT & (kg) 41.2
N 1ee
I—F 0. 166 0.153 0.121 0.182
HEM 0.120 — 0.126 —
AEIFF 0.561 — 0.571 —
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#4.2.1-1 TcESEOREET MR
REE BN &R/FEH Wem) FEE (kW)
SERALE
= (kW) Tc Zr-H Iy Fon B | WER
PRMRIE 559.7/50.8 / 43.3] 7.3./ 6.1| 0.4/ 0.3 2.5 68. 5
R’B75ory R 135.3{12.1 / 10.5| 1.7/ 1.5/ 0.1/ 0.1 0.6 16.5
F4.2.1-2 CulESGEOBRBETMER
ﬁl B NZHT - ?&
S— REEE BN &K/ EE W/cm)_ : _ ;% %(‘kW)
(kW) Cul Zr-H 759h TN E | WEW
PREIHE L 503.6/ 6.0 / 4.9/ 4.4/ 3.7 0.6/ 0.5 9.3 287.9
&7y b 196.5{ 2.2/ 1.9/ 1.7/ 1.4} 0.2/ 0.2 3.6 112.3
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#4.2.2-1 Pb-Bi BEABERHHTRUYFIER M LLFP £4 KO
T e Zr-H Cu Zr-H
FRE ~Ly b ~ly b Hi T ~ry b
N [rum] 6.78 7.20 - 4.6
HiREEL [%TD] 100 100 100 100
FHEMAITEE (%] 80.0 90.2 50. 0 90.3
wEE IZtos 0DS7:54}6@ | ODS7z54 Ml | ODS7z54 b&lR | ODS7z54 M
AN [mm] 8. 50 8.50 5.50 5. 50
R [mm] 7.58 7.58 4,84 4,84
AE {mm] 0. 46 0. 46 0.33 0. 46
ER £ {mm] © 2540 2540 2540 2540
EREXy v {mm] 0.80 0.38 0 0.24
Ry F¥f He Pb-Bi Pb-Bi Pb-Bi
FEMAZ7EHS  [m) 700 700 700 700
HRAF L AE (rmm) 780/460 460 460 460
FERET A A X He He He He
PIEAH AL R E [MPa] 0.1 0.1 0.1 0.1
RA— B ‘ JYoFEl | JUSFEI | 7Yoo FE | 7Dy FE
Ak 0DS7:54h&l | ODS7z34 bl | ODS7z54MA | ODSIz7{ Mg
UAYEE (rmm] -~ - - -
T o E Bk PNC-FMS PNC-FMS
F o BN EFIERE  [mm) 209. 3 209. 3
Z o3Pt R (o) 205.3 205. 3
T v NERE (mm] 2.0 2.0
H£oEk | R (] 271 271
EERIIL Y F (o] 12.5 8.1
P/D 1.471 1.473
e N [mm] 210. 3 210.3
EDH OIREE [’cl 465
A DR E [cl 285/
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$4.2.22  REERSRES DR I-ESHTREIE

AR ELERBERE HAt BiRERs R | £446NE
{Mwt] -] -] [kg/s]
IR 0.62 0.17 T .
P {Fbﬁﬁﬁ%ﬁ 0.72 94.8
SRR SRR T 0.16 0.04 0.50 66. 4
IR LRI 0.55 0.15 0.70 .
CuLf b {;Pﬁﬁﬁ%ﬁ 92.5
TR BRI T 0.24 0. 06 0.56 74.3
. |EEAE Mt 3.66
PP O ikt !
EHiiE  [ke/s] 132
#4.3.1-1 LLFP ZE#IF L O EE Rk
. ey LLPPEEZSIRIF L LLFPEZE AR L
i R EEFEL | qogea tiimmisen | o thipst s
AL
RTFEH A MWt 1450 1450 1450
EEYL I/ LVES EFPM 18.0 18.0 18.0
PREIAZ LS o F8R - 8 8 8
PLREEAEE (PMA/SMAE L) - 252/144 242/142 252/144
BFEAT T4 v MEE - 2L 2L 2l
FRLAT 4 — VA 1 1 1
hlEEAL (£/%106#) ~ 18/6 18/6 18/6
BHIE~VES (Pb-Bi) - 162 162 162
LLFP (Tc) E£&&E (FHNorFsh) - - 12 18
LLFP (Cul) £4&# (FH) - - 30 32
FElmE om 70 70 70
BERT Ty VE (HEB/TE) cm 30/30 30/30 30/30
PuB{LEE" (PRI D/ SMAIE ) w/o 16.8/20. 7 20.5/22. 8 17.1/22.6
FEFELEE
B EYRERE 10°MWd/t 15.5 16.2 15.5
HEREL ' - 1.22 1.11 1.16
MR BRIGE % Ak/kk' 0.59 1.71 0. 77
- EER TR 10%n/cm® s 1.66 1.75 1.75
I TR E 10%n/cn’ 6.3 6.6 6.6
PHE—Fr 77274 (PIo) - - 1.0 1.0
PR—-r7rry (P - - 1.0 1.0
* [Pu isotopes] = Pu
PuB{tEE=  [Pu isotopes] / ( [Pu isotopes] +U ) w/o
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I ..v JAS ¥6 (44 %8 "6¢ €c+d06°'c | 0°6 | ¥62¢ 9 el
% ey 92 68 1¢ %L 82 £2+d09°2 | 0°9 961¢ i
6°cl ¢98 428! Lg %9 '09 €2+d10°S | G°E¥ | 18651 62
T°¢T 6%9 ¢Ill L3 % 6% €o+dE8 Y | 0°Ch | 2LEST 8¢
621 68¢ 1v6 144 %S "0¢ €C+H65°C | 9722 | S€78 S LLEH
L'21 €31 G598 12 %L LT €C+d8E T | 0°2T1 | Z6ER 8 .
L2l YAl 9. ¥a8 0¢ %E 6 ¢e+d16°9 | 0°9 | 9617 4 o
0°¢l 9eT 6% ¢l %9 °L3 €C+HIL 7 | 9°0T | €¥8¢ L
£°¢l 61T 6y ¢l %1 "¥2 £2+4%0 'V 06 ¥62¢ 9 b ff
L2l L°31 9. 474 11 %8 91 mm+,mm© 2] 09 961¢ 4
@ | oy |oe | enmmam | mwemEr | % | ) | % | B |merd
A ,
Nt (B Wy FARUTIORICLTRE aggmy BOE | mema BRAE | am

(HFA R E 18-0d) FRBWEA AT 2-1°¢7 2



JNC TN9400 2003-054

G°0> G0> G 0> g 0> 400
€61 €51 €61 €61 I7/HE T
96¥ 06¥ 015 667 | (D) HATMEEHO A AH-IZ
L6 16 016 667 (O,) FHTeXY-17
96¥ 66¥ 01G 08 | (D) HBEEBMWO ALITI
228 6.9 ¥€5 865 (D) HHHEXCHdIT]
g% "0 G9°0 12 0 12°0 (X /%)
0 '€%¢ 9 ‘667 0711 G 6V1 (3Y)
L 71 8°¢ g9 (HEFH/MEFUEDT
8°0¢ Z ‘62 L 6% G°0¢ (%) st Z HIH
Sy 61 LG v (o42/%) SEWIFZN 4 V4
0°¢ g1 - 8°¢ 9T (/%) skl
CZ+A67 'T £2+198 7 £Z+H22 "1 CT+H68 T (Uo/) HHE BT chE
67 oy 0¢ . €z Y-S FHdATT
11 818 88 €69 (345/39)
802 £eqT1 821 L6 (3%) FLRJATI
K 81 9 6T (9£9)
z1 1Z 6 44 (€N ET
YEEIITT "2
¥1°0- 80 "0- ) BBy
0T 1 611 HEsEs
0T | 01 0T [ 0°1 & 4L —f
$O+H%9 L FO+d1G°G (s/3%) FW A
GL8°T Sv 1 (W9) L
e ' 1
I o I oL
IR S B G S B HNG
A e

HO 2 HIFGMEBIYGE 2 T L BIBIVSE 19-0d  T-CE 7 2



JNC TN9400 2003-054

4ty |

(O PRuELaRE : 2524k
& s L 1444k
FRLATF—AEEHE o UE
& sk camz®) 126
G wime momEE) - ok
A s EEEEE ;e
@ Pb-BifE~\ MK : 162K

4.1-1 Pb-Bi BAEREGENF OIF AR




JNC TIN9400 2003-054

L FUYSH LY FREM Ve - EFOL  1-CC T K

[s/3%]. B¥HSE

0§ Gy oY G¢ 0¢ G2 07 Gl 0l
OOMU ! ! 3 1 T ; { T N _.
- HEEE e R I O Y .
0S¢ | (B509) HAZ/H-=- GC 'l
(BE98) HIZ/H—X~ . g .
00 A.; B N ¢ 2+ 74 VIR EV ] el R £l
osv | | —
w [ — — — Vﬁi — Al
@ 00G | :
N Ew_,m%w@; iiiiiiii G °1
S 056 |
- fietlillil////lflll.ll| Gl
009 | . |
GG 1
099 9-1
00L G9 1
0SL N [

ISRV B 18-0d

HAZ/N

[-]



JNC TN9400 2003-054

i FYUYSF O FREH AL - EFE D 2T VR

[s/3%] B¥HYULSH
0c 6L 8 L1 91 & vL € ¢ L O § 8 L 9 G ¥ ¢
00¢ ; _ _ — _ _ _ . _ o \. . _ _ _ ¢l

FHESERIN o

o E|n) ¥
00¢ | (¥3509) HIZ/H—=
(BH98) HIZ/H—+|
(BHT1) HIiz/H-B-

¢

00¥
i
T
— Oom i
O,

009 F

0oL | N
= NN

(00005 Emies B [0.509% 5 N

008 L1
HOFS HIENS B 18-0d

HIZ/M

[-]



JNC TN9400 2003-054

L FUNCHOMYFEE C L LT - $EO €T TR
[s/3%] B¥USH
€l ¢l 3! 0l 6 8 L 9 G 14 €
00¢ ; ; _ —F ; ¢l
FHEREWOL -~ :
0S€ |1 (po9) wiz/H-m-— — — — — — — — K T se!
(B98) FIZ/H-%~

00V f—1 @Bdgz)) HIgM>f— — — — — — — — — ) —/— — — — — £l
GE 'l

vl

Gyl

S°1

8571

9°1

WL EFWEY P S9°l

008 L]

HIFS EE Y E 18-dd

-] M4z

— 49 —



JNC TN9400 2003-054

WA FUYSHOLUFHE] A 4L LH - EEID F-2C2T R
[s/3] By

0L 6 8
00¢€ _ _ vl
I HESBW |-~
08 L | “mmemin-e
s — (BH09) HIZ/H-=- Gv 'L
007 $—— (mwoe) 1iz/H—*
(B2l) HAZ/H—+—
osv | — .
Bitd
7]
— 65 1
0,
9°1
\\«\\\\
e—— — I e |
0SL [ [o.000= Braies B /@WM:WN_
008 L]

IS RV B 18-0d

HIZ/M

[-]



BHALUWEFWNOHNIFREUEE -2 2 7R
[-] BHGAX—ALRBLE

00

et — — i . — e —— — e — — — o — — — — — — — —

JNC TIN9400 2003-054

00

¢0

v0

9°0

80

0l

¢l

vl

WEW



JNC TN9400 2003-054
5. He WAMHUFICEITS LLFP A

KRACBEREN LT =—X 10, 2002 FEIATRERES NI, E{CYHmh 408
BF I He 7 AR EDF (2400MWt/1124MWe) 2 EEHENR .U LTz LLFP £ & HCERTIF O
IZDWT, EOREHEFE, F DR O LLFP £ & ROBRENEZ R L 7=,

e, He HAMANF D LLFP BEHEEINT OV T, KB Na MEUFL O ILBEIT o1,

51 FLROLLFP £4H04H

K 5.1-1 IZFHMEDEHREL LTz He TABHUF OEAMHER OB S, K5.1-1 1
AF LR TR T : |

He FAKBHIFIZE1T5 LLFP £4KkE L Tid, 2001 FEE IR Th e &
DEASKPEBELLUTRELRE, ¥ 5.1-2 1 LLFP £A8 KO HAEL TR T, HEh 1S
BAMELTND G528 ELL,

IURILAWITOVTIL, Cul DEEMENZEREEL ., OBEMLAMETREL,
Cul JVRLEBSENWIIRILEHEVANT Y7L, Pttt TR UM E R & P 7%
REBEHEL TR 5.1-3 TR, 22T PHEFIEOERITIRDEBDTH D,

I(N1290129¢)dEdV
I(N 129 0'129¢)dEdV + _[(N 127 0'127¢)dEdV + _[(N 09 )dEdV

T,
Nyo Ny o N, @ ZhER, 21, W 1A LTV B EORTHREE
Opos Opys O, 1 THREN, I, W1 TIZ{bA LTV BRGNS
¢ : PHETHR '

$ 5.1-3 X0, FHETHENE EREENEE G RR AT S TR LVSE
SDD, Nal ARSI cOavELAWEL GEELE,

BIEM IOV, BERIC Zr-H TR T2b 0 e LTz, 72720 KR ERRBEOB S D
HIR B EZH R CERVIENTHEENSD, Be RN 'B,C #RERHEM L L TER
Lice T DI Ze-H IR TRGERED 1 WK Vo | IR REOE S TII R FE
IeBI LR TRENS,

5.2 LLFP £&5E0OEGEENFFIEFT
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52.1 LLFPEABKBORIE

Na BEMFLEREDOF IR LD, BWNTICLE LD LLFP EL 0% Bl B OB R
ZEHm L7,

3% 5.2.1-1 R U 5.2.1-2 12 Zr-H BEH T 2 BB A 0. Te RO Nal £ 4403
REFABRET T, REEROLFROBRKMEIL Tc £EAETH 1LOMW, Nal £EET
1 1.0MW THB, -, #HE A OWTIE Te v OB KBRS 85W/cm £720, Nal, Zr-H
B TO 15W/ em Fijfg EHAATREN,

# 5.2.1-3 KUK 5.2.1-4 IZREBBEM TH 5 Be U Z2AVEHA D, Te KT Nal
EEHRORBEHERLRL T, Zo-H ICTH_BEEERFH VoD E S RO ER G2
DI BRAENE Te £AKRTH 1.3MW, Nal £E4TH 0.5MW L72o77,

% 5.2.1-5 KUK 5.2.1-6 121%., "'BC BEEME L ZAWZHEA D, Te R Nal E£44
DRBABFEEREZTRT, Be D7 —REFERRIZ, Zr-H [T ARBREREERTHV-DESHE
DEFEBELORNDRL, TORKMEIX T EAETH L.2MW, Nal £4KTH 0.5MW &
Tpotz,

5.2.2 BURENVRERTE

B BEFHMIC AV V2 LLFP £ A ROFEMAARE XK 5.2.2-1 IR T, £EAERNOBHER
E_EAORHNTIE, UFRLFILL BRAEDRLIIADERICHENTRE (V7 F+
YEWIZEBL, ZORBERR T IEERPOO AL EZE L CGGHEL 2,

WEE DREFMCERL O, TR 2REEEL TKE GA #£0 GCFR &R
BTSN EEZE ERICEA U, $7BE RE HIFREILE F i © 1200°C (FEHE) &L,
F7- Nal OFHIBRIBEE IR THB 661°CE LI, EAKRD He /’*iﬂﬁo"‘@@hlﬁ i, JE L

REHRFERITL 100m/s ELTE,

Zr-H WM 2 OFE Zr/H i 1.65 LU, SR EROIFPE IR (TR
200°C) TOEE(LEBS L2578 KRBBIEOHIRMEEL TH/Zr kO FIRZ 1.53 L EE
Lie, KEFBET VS, FMAIEIE Na KBUFL R CHY . Nb A SHBEHHOK
FHBRICOVTh, BERITE —RATF A NRAT UL AEAOBE RO 1/10 DiE% A
ELT,

LLFP £ & F2F.OH, WIS T 707y MEIRICERT 45547, LLFP £4 &k~
VERBHMRERZEH U, B E% B U8 A3, S BT 0K S IEESIR, LLFP
OWEM ER OV, KEFBHIR (Zr-H DBE) . ROHB LIS THBD,

Zr-H BEM 2RV BHE VPO r—2b 4RO VBT E T RME R 0>7J<
FHBHIRICIVRES BRI,

Te £EHZAF LEBICER 7558 MEAM OFREHR (100m/s) THRESNAHE
#9 bke/s ZHIEL T FTTE R RE ﬁﬁFEJ!i#’J 5 ERRELELRoT, Fiz Nal £G4
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DUNVTIE, FEEERIFR (100m/s) THE SN DE S EITER 3kg/s ZHAAL T, FRHTE
HARNIAY 8 ERRE LR ST,

LLFP £ 0§27 727y MEBBICER T 556 O R %K 5.2.2-1, [ 5.2.2-2 [TR
¥, Elo. LLFP £ 5 DK ERBLE S HREDEFRE XK 5.2.2-2~% 5.2.2-5 [Tt
Wi, KBFHEOH BEGH TR (11 E£R) OBEL R0, BFRTF7vk
EIRA~DER Tho>Th, TcEAEIZ 0.96kg/s P, Nal £ 412 0.46kg/s L DR E
BRI ETHD,

Be BHA 2 AV LLFP £ & A2 DICER 7256, B % Zr-H LU B AT
~TC, LLFPESEE IR 357D BiES D 7elled, LLRRG, NalE4 %
PRSI ER A A, BREER ZIr- H O —RITH_RTESREIVE T 550
O, FREEHIFRAE (100m/s) \ZEE B & 2.8ke/s EAEZBHEL T Nal BV OIREEITREA D
661°CLATIZRLT, BRITHONLIZNEETHD,

— 5. TNEET Ty MEBRICER 72551, Zr-H BEHERFERAENRBE Th
D, HLEFETRMEXIZE Zr-H %ﬁ@%’é&ﬁ@'@&;éo Be BEME RVWZEE D,
LLFP £ &0 ERIBR T, ROVNETREEE Ficklblz,

FRIBIRZ T LERETIRIE  (He W AW AN : Beldiadbr)

ERE .
P R 7L BTS4ry MES
Te HEER=IRE HEERmIRE
0.74 kg/s 0.13 kg/s
Nal Nalghs Nalfhsms
ZLATRR AL S TR 0.10 kg/s
y WEBERSRE WEBERmIRE
TetR & ARk fBe 2R 0,60 ke/s 0.11 kg/s
N WBERSEE HEEREIRE
NalZR & BB 0.10 kg/s 0.03 kg/s
LB HIRREF

TE : £FAORMBERE TIRE

UB,C B DA . Be DA LRI, Zr-H B I S TR O R D4
R A DRDTDI0, DEFEII S R72D, BT, Nal EA AL IFLERICE
BB, BABOEFICLFE 1.8kg/s DlESHE 5 L CIR NSRS TT4E
2B, BT Ty MER OB AL, Zr-H B L RRESFRE THY, WBERHE
BEDSBIHIIRE F2725, MEHE TIREI Zr-H % Be 0 —AHEERICEL 27,
UB,CHEM &IV V=BE 0D, LLFPEASEOREHIREF. RONETRAES FIcE
L,
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IR Z I T HERETIRIE  He W A WHIUF : B,CHEH)

e AC .
o . I D, BTS2y MER

Te HEEREIRE HEERSIERE

0.68 kg/s 0.12 kg/s

NaI Nalfghss NaIfgm

a 1.8 kg/s 0.10 kg/s
A HBERSIRE RBE R EIRE

TR B RLEHB,CESR 0.55 ke/s 0.10 ke/s
P : HBEREIRE HREERSRE

NaISR & REEB,CER 0.1 kg/s 0.03 kg/s

LB HIFREF

TE : REBVLERE TIRIE
5.3 He HAGHF DR EMFEOTHE

5.3.1 B CARSEERFLOREE
3 5.3.1-1 [Z H CAROEEEFE LO B 5 GEFLL, BEPHETFIRS) 05T
f#EFRERT,
BOEHIC Zr-H 2 FVDIRA OBAEIL, Te A HIFNEFOEA TRERLLD
0.15 E FL 1.05 12, IFAMEROEAT 0.16 (K FL 1.04 &72o77,
ROLNTH AN KT DE%E TE&#’&FH UNT, BRI Ze-H 2 b\5&~x ZOWNWT
ITEHIRL UL AR OBIRETR Ve, MRER 5.3.12 107 T,

WEERT DB E . BE P METFREEHIR (5.0X102n/cm?) L F L3388 0REHE
BRI, FHE L 9T 28 37% (15 YA 2/, 23 FEIETE) . 1291 28 45% (15 HrA 2L, 23 4E{1E)
&72%, LOLBIEIOBGE AT R CRENIZIDNT, Te F£A4ER° Nal £S5 HEF LA
BUTERTT25A . MEB OFHERIIR (100m/s) THRESNAHE (59 dkg/s) BHELT
1N prmm?“ﬁéif'ﬁ 139 5~8 FERELEHIREIN DT+ i #ART BR/LNT, 20
RICEBWERV U EREL R T AT R RETH D,

— 7. FFAEROBATL. 7“7/I~%é*ﬂ;ﬁﬁaﬁtiﬂ%%%ﬂiﬁ#ékbf%ﬁﬁqﬂﬁ%%ﬁ
B BRI IRIRRIC A2 D7V WS, FIRFICRRZS R B DSBS | ML ODIF R D K5 7\ R %
BT AILITTER,

5.3.2 Zr-H BoEiZ HV - He TRGHIFL Na BHIF O gk ‘
Zr-H BoE# 2 BV 2 LLFP £ 8RR FANETTFL CL P R—h 7 72 % 1.0, hoE 2 #H
K I0WRER BELTHHEAITOWT, He FRBHIFL Na B EUE O A% Hhs L
77
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BRHEEHRELE 30%& B4, 8 5.3.1-2 OHAESIEIL Tc £4HTKI 69 £ (44
ATV BRETHLN ., SBENLDOKFREEZHIRAINHT 5121 He T AFREEAH
FRAE 100m/sec 8z D7z, BENTERILLARV Y, ZD7, Te EAEROHIELRITH
50 €8 (32 A7 V) EL THEREITOHDE LTz, ZOHE OB UL 23%L1{8<, B
ED 0% ZIFBBEL TV, Nal £ AR TIIBWIE 2T R L3 h, MERRA 30 4
(19 A7) T, B U Z#E 30%L72575, Na i HFIC ARV R HIF S LETSH
B

¥, BREMTO LLFPEA KO, TcESERT2TIR, NalEEE T4 ETHY,
FFFEE H 400 LLFP &t Thd, Te T 1869kg/GWt, I T 272kg/GWt &, Na
WHEMFIC LR EN TN 3B RERZ Y,

BB RS S0%EE L3 A0 OFTERMI O Tl Zr-H OKEMEBERIRA &b
BEUWEIHIBRE 7 CTh D7, KRMRBERIRAD LLFP £ & EDLEREZRELI,
FEAEK LSO LERENL Te £ THIERIRIZIEY Y 5.1ke/s. Nal A AT 1kg/s
THD, PRI EDDE LLFP £4EIRENEIETL, Tc £AKT 11.6%, Nal £A4 4
T 3.5%THY, Na iHHEUFED 0.51%, 0.46%Z b~ THRD TR EL, FLREA~DREPIED
TRED, |

i, ZOFHE TITAR L R EL T He FREZRREL, RIZ Na R FEFHLIZE AT,
TcEAEK T, IEAKTRDHHMRENDBHE THHLEEESN, KARELU TR LERE
~DEENRRKENEE ZBNS,

5.3.3 Zr-H B#EM%ZETe LLFP £&8 2 ¥R L7 He TAMANF ORI REL

Zr-H DR R REEZ IS T 57001013, #BEREER 475~494CITTDLEDHY,
WM A IR EE (460°C) ED 2T 15~34°C LI, 15, fFLRBHESEOHA DR
BEZIE 390°CEREV, ZAUT LY, LLFP £ &M TITH NI DM i 72 5 BAS 26~
1 fEELNEE2D, DI Zr-H Z WA LT LLFP & R LB A1, b
BREMEDRRSIOEELL . AD DB EEBEOSICSLETHD,

YL EDS, Zr-H ZBoEM AV LLFP 6% BEREL TV5 He FRWGHIFIC
EWTDILIIEELE X BND, Fo, Na ENFICHE AT, B LEOF DIERE~ DR
EHREN,

5.3.4 Be BuEH L Zr-H Bo#EM OB
LLFP A4 A28 T 2B0EM % Zr-H £721d Be LU BRI W THEBRETE{To 7,
WRER 5.3.4-1 1Rz,
Be & B,C DRFEDEY MI/NEWA, Be ZAVVISEE DT HIT LLFP OEHEEBIEND
TeMn, Be BRETRR LU, 728, Be lTIIFMENHY . TOBVFVNIES TRV, iz,
OB {ERV T IR E (BT § 2RIRBTE 84S 3837barn) THHTLN D, T
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NEFGEMEL TRWDILH > T, LRSS ~DEELETA0IC 'B 2 EE
ECTRETILERDD,

Be BOEM ZAVBEA ., R —bT7775% 1.0 ORI EHERAEH 30%E5121%, Te
EAEDOBELEEMN 75 £LTTUMEMEFBIAIRMF L 2T IERBRN, XoTZ
T 60 £E (39 YA V) OITERBIZBE LIz, ZOHBA DR UEZHRIL 24%L
S0%ITIEEBIEL TV VeV, —FF, Nal E£4EI, B E2R R U0, BESIRIK 55
(35 VA7) T, BYHUBEE# 30%% 72,

b TD LLFP £ 8 DOBUL, Te £EAT 31 k. Nal £E KT 76 A THY, Zh
ERFIFAH A YVOEFETHDL, Te T 2146kg/GWt, 1 T 503kg/GWt LR E\V,
23V RA RN OWTUE Zr-H 2BV — 208 2 fgLied, £z, Na fFTOD T, 1
DEREITENEN 686kg/ GWt, 82kg/GWt THAZLD 6, Be BiEMZ B W= RFT
(X Na fF LD ECH I H720%) 3 5D LLFP Zf D ME THD,

Be 2WEM LT DH A . KERAEBERIIRE S 2 DN ENERD, HEREIINETRE
HRIRNOEEDZLERD, | BEEHYETVDOVEFEIT Tc £E54T0.13ke/s, Nal E£41E
T 0.10kg/s &, Zr-H B 2 W AB A IR TUERBITKIER A +5, ZOBAD
FOREIZ D58 LLFP £ 8O ERIEIL. Tc £E T 0.34%, Nal £44KT 0.64%
THD, ZOFEEIGOFRFN (0.98%) 1L, Na MEUF D 0.97% FIRRE THB,

i, Te DEmIREIL 1242°C, Nal D& =IREIL 652°C, Be DR EIBEIX 1140C, &F°
COBBERSIREIX 1196°C T, Wb HIREH VT B ZEEZHRE T5,

LAk Be ZHGEMIZ VS He HRIFOHE | FFRIZEHEIT ®Te T 0.4%, %1 T 0.6%&
8L, %9 60 O RKNBIM 2R - B H U ZSHEZRE Te 120V T 30%% TEIZAS, ZA0E
RINDIERRSL T2 REL THD,
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#£5.1-1 He FAHKHF OEAMIER O EEFE
HH HHT A%/
1Bl
FFFE#H MWt 2400
1 RRGHM R kg/s 1.19%10°
BFFH/ ADBRE C 460/850
BRIy A7 VEX EFPM 18.7
BRIl o T - 7
FLABHEAEE (NAIEL/SMAE.L) - 303/240
BERET T4y FMEK - 186
Hl iR (£/%1%/9ASS) - 30/6/4
BRI (BH) & - 210
PlE & cm 180
BHERT Ty ME (/T cm 40/40
EHMEE~Y (Si0) B (FI#H/TF) cm 50/70
BREHEA K
B - Pu/UZE{#h
wEM - TiN
EEGERTaS— b A M - SiCar R b
EA4EEIIY v F cm 22.23
BN TR AR % 58.4
BN TR % 60.0 .
BRI AT % 35.0
L
fog o % 16. 20
BB % 18. 85
SiCHER % 8. 00
He# HIH % 56. 95
RERREE % 95
PuBAKEE" (PSR L/ SMAEE L) w/o 18.0 / 22.3
FEF L
S LB BRI 10"MWd/t 10.0
W RE b - 1. 20
BEBERBRLE % Ak/kk’ 0.87
v - R 10"%n/cn’® 0.9
U -IEE PR R 10%n/cn’ 3.2
* [Pu isotopes] = Pu
PuE{bE=  [Pu isotopes] / ( [Pu isotopes] +U ) w/o
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#®5.1-2  He W AMHUF O LLFP £& {1k
TelEE 1K NalfE &K
LLFPEY | Zr-HEY | LIFP¥Y | Zr-HEY

YA 111 103 159 235

vUEE 51. 9% 48. 1% 40. 4% 59. 6%
A3 TIEE 80% 90% 50% 89. 9%
YURE 1.070 - 0. 789 —
v UAE 1.180 = 0. 870
AE 0. 055 — 0. 041
Uy T 1.424 — 1. 055 —
P/d 1. 207 — 1.213 —
TA ¥ 0. 000 — 0. 000 e
Z o XEWNETEEE 21.16 — 21.16 —
Z v EN R 21.59 - 21.59 —
HE 0.22 — 0.22 —
EL5AKRSIE Y F 22.23 — 22.23 —
40y FE& 3 — 3 —
24y FEE 1.180 — 0. 870 —
LLFPR % v 7 & (cm) 180. 0 180. 0
LLFPIER & (kg) 166. 2 15.9
N1

I—F 0.233 0.216 0.182 0. 268

B 0. 142 — 0.139 —

o EE 0. 408 — 0.411 —
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#5.1-3 L ORAEDOFELE

wE | BAY (O | SRS | %
Nal 651 0. 053 63. 6% THE
Mgl, 650 0. 003 65. 3% AK&
KI 680 0. 200 59. 2%
Cal, 740 0. 020 64. 7% CatEfg : T,p=1. 03X 10%
Scl, 945 0.515 51. 5%
VI, 850 (5-%) 0.239 58. 1%
Crl, 790 0.253 57. 7%
MnI, 613 0.762 46. 7%
Nil, 797 0.233 58. 3%
Cul 605 0. 409 53. 8%
Y1, 1000 0. 033 64. 3% BiLEUEE (RF&K)
CsI 626 - 10. 041 10. 4%
Bal, 740 0.191 59. 4%
Lal, 778 0.276 57. 1%
Cel, 725 0.015 64. 9% By
1277 - 4. 440 -
1207 - 1.458 -

1) R - SERREIR  PME (1997)
2) JENDL-Data/Code 99-003 JENDL-3.2{Z#-3< ORIGEN2AH S A 75 U — : ORLIBJ32 (1999)
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#5.2.1-1 Ir-HBEEMZHWE Tc £EAKORBETLMER
£451F B mALE HEE A W/em) FEEE (kW)

aEisk (cm) (kW) Tc Ir-H | 9798 | 9 E | BEM
Pl 0.0~ 30.0/ 183.9 45.1 8.0 1.0 2.8 0.1
30.0~  60.0{ 283.3 69. 1 12.6 1.5 4.4 0.2
60.0~  90.0] 343.0 83.7 15.3 1.8 5.2 0.2
90.0~ 120.0] 349.3 85. 1 15.7 1.8 5.4 0.3
120.0~ 150.0/  299.3 73.0 13.4 1.6 4.7 0.2
150. 0~ 180.0/  209.6 51.5 9.0 1.1 3.3 0.1
A& 1668. 4 67.9 12.3 1.5 25.8 1.2
rR77 0.0~  30.0 26.9 6.6 1.2 0.1 0.4 0.0
30.0~  60.0 40.1 9.8 1.8 0.2 0.6 0.0
60.0~  90.0 47.5 11.6 2.2 0.2 0.7 0.0
90.0~ 120.0 49.0 12.0 2.2 0.2 0.7 0.0
120.0~ 150.0 41.3 10.1 1.9 0.2 0.6 0.0
150. 0~  180.0 29.0 7.1 1.3 0.2 0.4 0.0
&5t 233.8 9.5 1.8 0.2 3.5 0.2

#£5.2.1-2 Ir-HEEMZ AV Nal £EAKROREBITMEER
£E5E #h5mEALE REE - BRHEH (Wem) FEEE (kW)

HEiE (cm) (kW) Nal Ir-H | 1798 | TN | BEN
s 0.0~  30.0 110.2 7.2 7.5 1.3 7.0 0.2
‘ 30.0~  60.0| 178.0 11.5 12.1 2.2 11.5 0.3
60.0~  90.0| 222.1 14.3 15.1 2.8 14. 4 0.3
90.0~ 120.0| 224.8 14.8 15.2| 2.7 14.3 0.3
120.0~ 150.0|  193.7 12.7 13.1 2.4 12. 4 0.3
150.0~ 180.0/ 131.9 8.6 8.9 1.6 8.5 0.2
aF 1060. 8 11.5 12.0 2.2 68. 1 1.6
B’77 0.0~ 30.0/ -25.3 1.7 1.7 0.3 1.6 0.0
30.0~  60.0 39.1 2.6 2.6/ 0.5 2.5 0.1
60.0~  90.0 47.2 3.1 3.2 0.6 3.0 0.1
90. 0~ :120.0 47.5 3.2 3.2 0.6 3.0 0.1
120.0~ 150.0 40.6 2.7 2.7 0.5 2.6 0.1
150. 0~ 180.0 26.7 1.8 1.8 0.3 1.7 0.0
&8 226. 4 2.5 2.5 0.5 14.3 0.3
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#5.2.1-3 Be BEHM & Az Tc EA RO RAETI LR
£6K A MALE HEE B (Wem) ZEENE (kW)
T (cm) (kW) Te Be 2798 | TN E | BER
N 0.0~  30.0] 145.7 37.8 3.2 1.1 3.1 0.1
30.0~  60.0| 218.3 56. 3 5.0 1.6 4.8 0.2
60.0~  90.0|  266.1 68.6 6.1 2.0 5.9 0.3
90.0~ 120.0| 271.6 70. 1 6.2 2.0 5.9 0.3
120.0~ 150.0f 232.8 60. 1 5.3 1.7 5.1 0.3
150.0~ 180.0| 165.3 43.0 3.5 1.2 3.5 0.2
&8 1299. 7 56. 0 4.9 1.6 28.2 1.4
B’B77 0.0~  30.0 26.7 6.9 0.6 0.2 0.6 0.0
30.0~  60.0 39.9 10.3 0.9 0.3 0.9 0.0
60.0~  90.0 48.4 12.5 1.1 0.3 1.0 0.1
90.0~ 120.0 49.6 12.8 1.1 0.4 1.0 0.1
120.0~ 150.0 42.2 10.9 1.0 0.3 0.9 0.0
150.0~ 180.0/. 28.9 7.5 0.6 0.2 0.6 0.0
&% 235. 7 10.2] 0.9 0.3 5.0 0.2
3 5.2.1-4 Be B & AU Nal £SO RAEIT ML R
£4514Kk 5 AALE HEE B Wem) FEE (kW)
HR (cm) (kW) Nal Be 1798 | T B | WEM
IR 0.0~  30.0 54.7 3.6 2.2 1.3 6.5 0.2
-30.0~  60.0 86. 1 5.7 3.5 2.0 10.2 0.3
60.0~  90.0| 107.3 7.1 4.4 2.5 12.6 0.3
90.0~ 120.0| 109.2 7.3 4.4 2.5 12.8 0.3
120.0~ 150.0{ ~ 94.4 6.2 3.8 2.2 11.1 0.3
150. 0~  180.0 65. 1 4.4 2.6 1.5 7.6 0.2
= 516.8 5.7 3.5 2.0 60. 8 1.5
R_R77 0.0~  30.0 14.2 1.0 0.6 0.3 1.6 0.0
30.0~  60.0 21.8 1.5 0.9 0.5 2.5 0.1
60.0~  90.0 26.8 1.8 1.1 0.6 3.1 0.1
90.0~ 120.0 27.2 1.8 1.1 0.6 3.1 0.1
120.0~ 150.0 22.9 1.5 1.0 0.5 2.6 0.1
150. 0~ 180.0 15.1 1.0 0.6 0.3 1.7 0.0
a5 128.2 1.4 0.9 0.5 14.8 0.4
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#5.2.1-5 UB,CEIEMZ AV Tc E5EOREETHEE

g4 5 mALE REE RS W/ cm) ZEEE (kW)
SEIE (cm) (kW) Te Mg, 9798 | TN E | HM
Sl 0.0~ 30.0] 136.7 35. 4 3.0/ 1.0 3.0 0.2
30.0~  60.0f 209.3 54. 1 4.7 1.6 4.6 0.2
60.0~  90.0/ 250.6 64.7 5.6 1.9 5.5 0.3
90.0~ 120.0| 253.5 65. 5 5.7 1.9 5.6 0.3
120.0~ 150.0f 215.6 55. 7 4.8 1.6 4.7 0.3
150.0~ 180.0/  151.8 39.5 3.2 1.1 3.3 0.2
&5 1217.5 52.5 4.5 1.5 26.7 1.4
B’7Z 0.0~  30.0 26.5 6.9 0.6 0.2 0.6 0.0
30.0~  60.0 39.0 10.1 0.9 0.3 0.8 0.0
60.0~  90.0 46.5 12.0 1.1 0.3 1.0 0.1
90.0~ 120.0 47.0 12.1 1.1 0.4 1.0 0.1
120.0~ 150.0 39.5 10.2 0.9 0.3 0.8 0.0
150. 0~ 180.0 27.9 7.2 0.6 0.2 0.6 0.0
&5 226.5 9.8 0.8 0.3 4.9 0.3
#5.2.1-6 UB,CHuEM & AV - Nal EA KO RAETMEEE
£A451E 5 AL E FEEE BHEA (Wem) FEENE (kW)
TR (cm) (kW) Nal U | Ik | e | BEN
RO 0.0~ 30.0 52.2 3.4 2.3 1.2 6.0 0.2
30.0~  60.0 85.1 5.4 3.7 2.0 9.8 0.3
60.0~  90.0] 102.5 6.5 4.5 2.4 11.8 0.3
90.0~ 120.0{ 102.4 6.5 4.5 2.4 11. 9] 0.3
120.0~ 150.0 87. 4 5.6 3.8 2.0 10.1 0.3
150. 0~ 180.0 59.0 3.9 2.5 1.3 6.8 0.2
BEr 488.5 5.2 3.5 1.9 56. 4 1.6
B’7Z 0.0~  30.0 14.0 0.9 0.6 0.3 1.6 0.0
30.0~  60.0 21.8 1.4 1.0 0.5 2.5 0.1
60.0~  90.0 26. 1 1.7 1.2 0.6 2.9 0.1
90.0~ 120.0 26.3 1.7 1.2 0.6 3.0 0.1
120.0~ 150.0 22.6 1.4 1.0 0.5 2.6 0.1
150. 0~ 180.0 14.9 1.0 0.6 0.3 1.7 0.0
aF 125.6 1.3 0.9 0.5 14.2 0.4
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£ 5.2.2-1 He W RAGHYFEERT B LLFP £ 5K DM TR

ZEas : Zr-H . Nalo Zr-H
i | _vyh Ry b | HERUy R <Lyt
& [mm] - 9.6 10.2 0.69/0. 4 7.5
B [%TD] 100 100 100 100
FHEMAITEE (%) 80.0 90. 0 50. 0 90. 1
IZECs Nb& & Nb& & Nb&& Nb&&
SR (mm) 11.8 O 11.8 8.7 8.7
e (mm] 10.7 10.7 7.9 7.9
HE [mm] 0. 55 0.55 0. 40 0. 46
2R (mm] 3200 3200 3200 3200
BEREX Y>> (mm] 1.13 0.55 1.0 0. 40
R B He He He He
FEMAZy 7@ [mm] 1800 1800 1800 1800
HRF v  LE [mm) 1050/150 1050/150 1050/150 1050/150
PIHAE A S R He He He He
FIEAE AT R E [MPa] 0.1 0.1 0.1 0.1
= 7Y o PR 7Yy RE 7Yy FE 7V v NE
M Nb&4& Nbv& 4 Nb&4& Nb& &
A YEE (mm] - - - -
ZEis Nb&4 Nb&-4:
7 o BN EEIERE  [mm) 215.9 215.9
7y NERNRTEFEERE [om] 211.6 211.6
7 v NERE [mm] 2.2 2.2
Ry RAHE BN 217 217
BRI > T (mm] 14. 24 10. 55
P/D 1. 207 1.213
ELEESIE v F (mm] 222. 3 222.3
FLH ORE [*C] 460
F A DIRE [cl 850
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. % 5.2.2-2 TR EHRBEMEROKERE L E£4EKREDOBG
A (He W R HMFE < {FOEIBRIERT)

1::'5::'_: g ﬂ;ﬁp‘ji%&%ﬁiﬁ o [fﬁ] wibt fat 33 - I e 11
£olmE  [ke/s] | FE [w/s] H/Zrbr [-]
5 99 1.25 1.43
2 39 0 0. 598
1.5 30 0 0

#62.23  THEARBENEROKRMERA L EAEIHROBR
HeXd RMHYF : BT 7 L v MR

EeEgE ol o33
E5hmE  [ke/s] H/zrkt  [-]
2 1.521 1. 596
1.5 1. 492 1. 580
1 1.419 1.538
0.5 0.973 1.336

#5.2.24 NalE BB EM EROKERE L £E4EKREDEG
(He W A EEFE - 47 O FEIREERT)

FEEERIR | [4E] f 33 | 11
E5EE  [ke/s] | Hid#E  [w/s] H/Zrtt [-]
3 106 1. 363 1. 502
2 71 1.275 1. 445
1 35 0. 320 1. 049
0.5 18 0 , 0

#5.2.2°5 NalfE & MBUEM R OKRBIE L £ & FREOER
(HeH AGENF : 7 T 0 v MEEKREER)

FREEYE 4] 33 | 11
S£5EiE  [ke/s) H/Zrtt  [-]
2 1. 564 1.616
1 1. 526 1.598
0.5 1. 429 1.545
0.3 1. 252 1.430
0.1 0 0
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#5.3.1-1 LLFP EEHIF LOTER R

A AL e e 0 T i o
L ,
FEFFEHS MWt 2400 2400 2400
BTSNV ES EFPM 18.7 18.7 18.7
PREIR Ny FH - 7 7 7
FLBREE SRS (RRI/AMUEL) - 303/240 298/238 303/240
gFA7TZ oy MMEk - 186 148 132
HlEEAS (E/1%#/SASS) - 30/6/4 30/6/4 30/6/4
AR (B8 # - 210 210 210
LLFP (Tc) E£AEE (FFWNorfEst) - - 7 17
LLFP (NaI} £& k¥ (FH - - 38 37
FELEE em 180 180 180
gHERT Ty ME (5T cm 40/40 40/40 40/40
BFEEA~ (Si0) B (EH5/TH) cm 50/70 50/70 50/70
Pus {LEE" (PYELE L/ SMANE L) w/o 18.0/22. 3 21.1/22.4 18.4/23.0
FEF LS
WL IR EHIRBERE 10°MWd/t 10.0 10.3 10.1
L - 1.20 1.05 1.04
PREER BRI E % Ak/KK’ 0.87 1.52 1.02
v -rEE R R 10%n/cn®-s 0.9 0.9 1.0
v -rEER TR R , 10%n/cn® 3.2 3.1 3.3
FR—b772 % (PTc) - - 1.0 1.0
YR—r77 75 (1 - - 1.0 1.0

* [Pu isotopes] = Pu
PuE{kE=  [Pu isotopes] / ( [Pu isotopes] +U ) w/o
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6. BPLIZ

AFFFETIE, LLFP R B EREOT- D ITHEM ZIBH L= LLFP £4F448EL .
BB M ELOBLRG., Na i HIF, Pb-Bi iy AIMF R O He H R EIMF D LLFP B2 #ixt
BB ST DRRETEIT o7, E2 Na JFIZOWTHE, LLFP £ 442 FN. MR L
BB O EITV., BRI E OBWIC LA EB LT H L=,

LLFP £ &2 R LIF LOBIRAFTICB O T, FEEE ORSIEEHIIR,
LLFP ROBOEM B ROV, KERFEHIR, ROEEE ) —7RERICE B Lz, BoEht
Ir-HEVZRELIZ LLFP RS HE AV EE . WTNOFRITH, Zr-H U b0k E
BB R ZELR F L7220, BEGHM R ENHEINAHEREE S, :

FEEEORHAIThH, KEBESTBE LV ERILRAERABLNTHED, AHE
DRFTIL, EEANE—T 7 EDOKEZBIFIREEEBL., (BEOKEZE
RELTH=RTTAINRATUVREAD 1/10 ANV ERBELEITEERBLIZS, £hT
bRBAKRBENPEGRF LOXERAF LR REEET-,

[, Tc BAHIZEATRED/INSV Cul EEEIZ OV TIE, FOBEHRIC I > TK
RFEBLVBHEEE D CDF BEVEELWOHIRINC /2B — b o755, s Zr-H Z A
THRMBEEREIT) LTI ABBE~ORENEE R AR R L5 LAY
O TRERINT,

OB BRI OV, BN REEZ U TICELES,

Na /0 E] MOX BB REUF DA | LLFP £ KB M7 T2 7y MEBICERF L T
R—b7725 1.0 GEBRE/ERRE) 5> OB HLUERE 30%2 5570101, Te EA %%
52 k., Cul £ A5% 57 IR AU ERHY, WESMIT NN 24 6, 9 L7253,

LLFP & ~DLERENL., Zr-H BT OKREBIHIREZRET S, &NE
DFIIRREEL DI, LT, Na I ARBUFII K& 2247 Dk st e LIC LLFP&E &tk %
T ANDIAFREMERHHEE 2 HD, ‘

F72 Na JFCD LLFP £ A DEFNLBIZL AR IEDE N EH 570, Te EAEEIFEN
FIFIMCER LIS A OB EER LT, FREROBA. BV HUZLEHE 30%% %
T HIHD Te EAHEREEIT 13 1K, FRBTESRIDREHESKRLRIT 4 121 (6
) &0 LEEER OHESBITO TG IFNERIFO 1/4 THEORRLR-T,

SFNERTRHZII P T RS E LLFP £ S RORBERFERD0, 1 K4 =0iE
ST _ERHAR TR EITELRDD, —FH TERT5 LLFP £A4 B0 TH Tl
BEM OLERFRELL TR S, ERIBICI DA E, Fo i it 7R
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Eid, BB > TRERBEVIRL, Te £E41K, Cul EAKRLLICHFASNAL L
(D, {BL, HIEMEREE, ZRE~ OB BITFNERRFTREN, RIBICFERERT
i3, 4 FFBETO LLFP £ &8O BRVBRIBNELRDT20, I EafifLkch-
LLFP £ 5D L BRI E (FAINUI~DOER) ICEL TR B IC L& TR
v, '

Pb-Bi BHERMAF DOBE | LLFP EAHERFT W T 707y MEBICERL TR
—h777% 1.0 H OBV LU HE 30%2 15 57-0121X, Tc £EA4EL 42 15, Cul £E44F%
49 R THUNEDRHY, WEMBIITN T 27 4, 12 L7425, FFIFEEAH Y
720D LLFP #EfT & &L TiE Na JFIZ R0 L, HEHRL2R0RE,

LLFP ESH~DLEREL, Zr-H BT OKZBZEBIHELRETIHEE. 2R E
DR IR LA, Lo T, Po-Bi BMHEBRAEUF IR ERIF LFREHESRLIC LLFP
EAETIANLNSTREERHDHEEZ IS,

Pb-Bi B RBERIGHIFDFE | LLFP £ & HER TN T T 4y MESIZER L TR
—h7777 1.0 H OB HUEELE 30%% /57201013, Te E£44% 23 1k, Cul £4k%
30 BRI TOIMNELRHY, HTEHRILTN N 23 4, 9 FL75, Po-Bi BEITEERIEIC
e IR AL ) 7200 LLFP Z77 &0l EHRMIE000 724 Na IF L A% Th
%N

LLFP £ & A~DLEREIL, Zr-HEBE OKRBRMEIRLRET 54, EfE
DHT 0.5%FREEL D72V, T BRABRAHIZB WO THREAD /NS LLFP £48 & ~1+4%
R AR R EDPRERSNDIEEHER T570 , REFERAREROHEERE AV TS
FHEZAT 272225, BWITRRSIMET 2 RELE BT, Lo T, Pb-Bi B RBRAFIFILA
ERMPDRRET RS2 UIC LLFP £ B E T ANLNA AR H B L EZ IS,

He FRAGEMFIZ OV THE, HB A DIRESEW DIz H LEWEL T, Na JF
=2 Pb-Bi FF THV = Cul VA DE W Nal 2B EL TRE%1T o7, Zr-H BoEs 55
L LLFP R GBEEF T T2 7y MEBUZER L T ORI R—F 7724 1.0
DOV HUEHR 30552 B L0 LT 556, KRB EMEIFEELEEL T LLFP £4 4~
DLERENEFED I5WRELBRERD, BEL COBFELTIIBWIIREI LRV
Biipotz,

BT, AR R BT B UED 2V EEM L LT, Be (F72id UB,C) AV 2
21To7z, Be M & T LLFP £AKEEF M 7//7/1~‘fﬁiﬁjz IZEWLT, R—
774 1.0 I DB H U 30% 2R L LD ETDIBA . Te £AEE 31 K, Cul £414
% 76 (RFREERT T AL ENHY  BIEMIRIE TR TN 60 E\ 554EL, IS MNEMITIEVWE
IR BELRD, o, RFIFEALH S 4700 LLFP 3R EIL, Na JFICH 249 3 fisd
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W) TN, Be BEM I Zr-H 1T~ TREEREDIFIV oIz, Te DRV UL HEIT
24%& BARD 30%ZEIFEL72h o7z, Be Wi %2 AV = LLFP £ 46 ~D UL EA M &
i3, EHEDOF IWREELDZR, TE5T, Be M EHVBEE ., BWIIZIE He TRBH
F~ LLFP £ & HE R T2 LIIFRETH A DS, D IF RN L TR B EEAGEL
S EIORFEEE TR -7 728% 1.0 LURADERUH R 30% 28R T3 LA
BRRERE BT, WA O LLFP ARSI OV TiE, SR EDIZIEV RS E
THBZEN DT,

HUE
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