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Study on the Main De'sign'Paramétér's, | |
of Large Scale FBR Core Characteristics
Study on the maximum linear heat rate

Selichi Kowioda*, Masahire Nishimura**, Katsuya kinjo¥,
' Beiji Nakanishi* and Hiroshi Taniyama*

Abstract

This work is on development of a method to evaluate the fuel maximum hot-spot
temperature under the overpower situations at the beginning of burnup. The validity of
the evaluation method is confirmed with the corhp&‘arisonrof the hot-spot téﬁtperature
obtained by this method and the probability density distribution of 'temperatures obtained
by the Monte Carlo Methed. The suitable pattern (pré-conditioning pattern) for increasing
reactor power from zero to full power level is searched by using the method. It is also
conflirmed that the fuel melting probability is no greater than 0.03% by adopting the
pattern. | ) . | )

The features of thé' evaluation method are as follows:

(1) The radial temperature increment from the cladding outer surface to the fuel center-
line is evaluated by using the fuel performanée analysis code CEDAR-1I.

(2)  The reference temperature is defined to be the one evaluated under the conditions
that the pellet density, equivalent fissile enrichment, cladding thickness ard pellet
dengification are set to be certain-upper levels and that the uncertainties of the reactor
thermal power measurement and power distribution calculation are taken into account,
Here the growth of the central void is not overestimated by accounting the uncertainty
of power distril.ution calcu_labibn only under the overpower situations excluding the
normal operational situations. '

(3) The temperature uncertainties are evaluated due to the uncertainties of pellet outer
diameter, Pu enrichment, O/M ratio, cladding inner diameter, relo.cation parameter and
pore migration parameter which are independent of one another. ' P

(4)  The total temperature uncertainty due to the set of the uncertainties are calculated
by treating the individual temperature uncertainties statistically. The fue!l maximum
hot-spot temperature is given as the sum of the reference temperature and the total

Lttt b h e o m

temperature uncertainty.
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466.0

557.9

550

587.4

$6.50
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3. Ky hAKy kR RMEEEE QR

3.1 ECFAHLOMMICL SR

BB TRD 2k y b AHy MRENMGEOBEE ¢ RINMET S 0. EREDELER
HUAMARSR L 2B TORHOBRMBBARLE Y FHVORKELA, HECERD I -
FCEDAR-IIMCRi2, BORNFREE= — F0®% g# & LT, CEDAR-IIa— FiZE Y FH I
OEHMAEE AL b D TH S, CEDAR-IIMCROZE AN 7 0 — 2 3. 1LIKICRT, #2
EOBFEID, Rky PRy b iﬂ&i’?ﬁiﬁﬁﬂoomttePumm«mm#mimé W kA

bt oDT. CALIEDVWTRIYYZY VX LAVLOELTWS,

(1) HREEIA

Hikfte LTRBLASH(ZARIREME). BLUEsrFAarutfTcHohlYt 7Y
v 7E3000[@ D3 %, B3 1IR~HEILERIZRT, 4, WLIM Tk y ARy MR
EEGHSHETOREEL, BEOLHOFAROBTHRICRLL, #, H#AEAEOSHIC
T — ABE LT, Thbb, AERMMENAHEI~KT 27— A&, AHELHA
EVT—2D25r — A OWTRE L, #a LV RBERS V7YX LTvwiny, &
B & OEEY Y 7Y v S ST HHEO S R L,

2) kv FARY FREBBEL~NVIREER

HEBNREABREREOHELR L, 2oXr6FHllahs LRE, PRE, BLUTRME
EHEILTRICR L, £AH3.1.8%Iz, HbRiC, %Hﬁﬁsﬁ%#‘/vu v /E & W5 R RE Y
YT ERRAVCTREH LR ENTRET - 054, BLUHSHECOREMELRL
oo BIBBHEEESEERREOTHMEG46.6°C)2, AENREDOSHEEB L LRENLELD
T, HSEMM(MAMNHREL L T2% ¢ EH)COREMEGE0°C) & hBv, /2, BHEEREKM
(669.22°C)ix, BAZBLI B AHNSHREOIH L FEBL TV 5B DT, HSEHIE T i) 54 IR
ZEERLIBEMEGEC)E BV, ,

EiEEE, B & muma#wx#mm BIUQ¥IE, RKXick hEHML %,

Q= Qq,X(1+a/100)X(1+b/100)X(p/p,) X (r/r,)* X (1+£100)

Q% = Q" X(1+a/100) X (1+¢/100) X (p/py) X (x/r,)? X (1+£/100)
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$3.1.1% &bﬁ#ﬁ&%d)ﬁa‘ﬁ

V7 TEORA
MR L =A% EARE 38 1 77 B
LRR{E or B K{E +56 % +4.99823 % | +4.99456 %
RAE or FHE 0 % +0.12002 % | —0.02966 %
T BR1E or B/ & -5 % —4,99886 % | -—-4.99811 %
S AR — iR — IR By — A
R 2 2.88676 2.88867 . 2.88945
HSHEE © o R EE - 0 % +5 %

$3.1.28 FTFEMUBNBEZEORHA

L AP AL i STy SEORA

L BR{H or BRI +2 % +1.99976 %

R AH or F I H 0 % +0.01384 %

T FR{E or Bt/MH -2 % -1.99981 %
SHE — iR —HR5 A0 i
PR 2 1.15470 1.16447

HSEFli ¢ 0 8% & 8 - +2 %

$3.13% ~bv b MELBROME, Pul{LE)D R EE

O/MLLEREIE*) (—) | PuB{LEREME*D (wt. %) | REH 2 (um)
L IR{E - 18.6 1.0
b R 1 1.98 - -
HS#:Afi ¢ 1.98 (& ¥ 47) 18.0 (FEHLMBAT) 1.0
e fE or 1,96 (B EHT) or 18.6 (B B4T)

EHYHSHE O R, O/MIEESNERTEL I LNF oD T, F/41.984+0.020
HEGHATRRE~NOBENEV 0T, SHEEHICAVI b DL LT,
*2)HSHFAE OSSR, PuB{LEEREMOBRTE 2 = L A5G b o b, BAIHE(LE
Rl CcETFETOHMETORME2744°Cicat L, LIRETII2741°C)F 20, LIRE%
BiRVwa bk L,
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$3.14% Ly bBAEHHOME, iseilo®H {1 BEAH S RARE) D 55 A6

Ly FEE (mm) wE (%TD) fissile® 1k B8 AH 31 12 2 (%)
BELA (7Y | BELE [y v | BELE |7y
S |y EOIE | SH*D | rEostk | 444 | 2o s

LMREorBAME| 7.37 7.3698 94 93.968 +4 +3.86356

RRMEor PRE ] 7.32 7.3198 92X 92.003 0 +0.00697
(7.32/D)?
TRIEor B/ME| 7.27 7.2720 90 90.017 -4 -3.92342

SA B Efas |ERsse | Eush |ELomw | ERaF | EESHM
PR 0.017*% | 00168 | 0.67% | 0.750 1.3 | 1.28083

HSHHE T 0 ~ | 7ae | _ 94 - +4
Bl E3 TN

EXES 12 @ISR LK BMK-U BB ARBAL v MMEAIE S — 5 2 B% 12 L,
*)ESL2RBITR LAz H 10, BEMINZIZIC LT Lo L hb, WMBEEO AL S 4
BRELZ, 72, ALy MELOMBEGEErrlpht 2 12— 812 % 21 E) 2 EET 3 72
W, Ny PEEDEF YT VS LEBRICE LT, BEPRELBRETIONDE L
72,

*NESABRISRL 2 & 5 12, Pull{LEBEMAN2I230ic LT3 2 L 76, Zfffissile
ELEREMGERETI%) L 30HYT 2 b0 L #F 4, %lifissile{LEEMEEE %
1.3%(#EA R ZENC R L 22,
“uTm%wmn¢w9$omﬁﬁé%mfﬁmﬁuxbxUTm@uT%wmnjﬁ
AICBIAIBBEER, CoBELEELR W, ),

OVEERAT T, TRET.2ImmE LTwa,




PNC-TN9410 89-041

#3168 HWREOMEHMONH, FL3BREM

b — 1% L. .# — 22%2) e
&Eﬁg*a)
BELZ 7y y | BRELE yrTY v (mm)
)il &2k il ol A&k i

L IR{E or B R{E 7.626 7.5260 7.625 7.52560 0.43
R AE or FH1E 7.5156 7.5148 7.5600 7.56004 -
T RRAE or B/IME 7.475 7.4954 7.475 7.4752 -

S A Bl ERD A ERSGHE | ERSH ERZHHY -
MR = 0.005*4 0.0048 0.0125%4 0_.0115? -

d o —— S . *
HSEFAE © 0 121 , ; ﬁ5 1) 0.43

E¥E31A@QFEICRLABTEENEORKEMEF - (T v FNo.S5I8)., B & UH3.16H -
RLZAZOy PEOF -4 £ B8FICLT, #EENEXREVWHooy POSHEREL
JAR :

%3160, BLUHELLELEISRLANEA - A DORL 2Oy MicWTERA
BEBIUBR/MEF -7 2 —1ERB L L E0SHEEEELLT, Uy PEMN+2E W (HK
MA+SREVFOFHFERE L2, REM L 20U L LTWS ST H2D 2, '
SDYAEOREBE~NOHEINISWOT, RFMOLBREEEVIbDE L,

*4) | F i % cutoff L 2 WA QR MR Z 2R T,

3168 Flio—FIcBUA3352A~4054, $- 38R

IEEVEY A7 B EHE e X e &
ING R -y ¥ NG A= 5 AD Lol LEHA
WELE: | Fo7)y |BeELE | Ty 70 > R HlED
of | 7Eoss | S | 2E0SA | (#TD) | 57 (%TD)
LB or AME | 0.228 | 022797 | 8.52 | 3.51930 |96.5-p | 6.483
PRfEor P | 0.124 | 0.12249 | 2.56 | 2.56530 - 4.497
THR{E or B/M& | 0.020 | 0.02010 | 1.60 | 1.60371 - 2.542
SAFE — ST |~ | - | —wame | — | ok
1 (R 0.06004 | 0.06077 | 0.556426 | 0.54733 — 0.750
HSIHE T 0 —_ 0.124%% — 2.56%0) - 9.5%6)
BrsE fE R ) (M)

EH)yyehen, #3170, BLUHILSHIIRLASHEBEFIILTRE L,
BUTIAMORL Y POBEELENF—=s 20T, HELEIY ERIIF
96.6%TDL # 2 ¢, LBRREBEL /. _

) eheh, RERTTIR, TRELZBLULEE LTS,
*G)HSEFM Tid, *L v PHREL LIRMHEI4%TDE LTV B 2 ThH 5D,
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500 }— — 50
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TREME 27.5 NFHE 28.5 HBRME 29.5
i 28.43+0.298 !
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1 i —
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S5 I3 (%)
40
DFE $4.800
— THIRE $4.7756 | LIRME $4.826 —
30— | i i
[} ] !
| : : $4.817+0.0043 ;
20 |— i i E
i i i
| i i
B i i [
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! ! ]
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' ] ]
10 }— i 3 i —
! 0 :
: L i

76 79 82 85 88 91 94 97
T PR BB (mm)
(b) BEERERMET — 5

00 03 06 09 12 15 18 21 24 27

$3.1.48 HHMK-IHRREAHME(Q v F No.S598, 56647

RERAES X OR/MMEDORIET — 4
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5.63 i i | | | i i | | i
5.52 |- SLEE (mm) ]
5.51 | BAAE O T 4
i h’—___*/”—'\ 4
549 b T /MO A ]
1 5.48 |- _l
5.47 I | | } | | | | A | |
595 596 597 598 599 600 601 602 603
4.83 i | | l { { | | I | i
4.89 |- % (mm B A fE > T35 _
481 |- -
48 |
4 puEomiE ]
478 |- ]
a7 L1 1 ! 1 ! L L
595 596 597 6598 599 600 601 602 603
0.38 l | i | | | | | !
0.37 _ A/E (mm _-
R BAMEO T8 I
0.86 | - e -
0.35 Lo BB oo e s ]
084 L e T ]
033 L BoMED 71K ]
0.32 L | ! 1 | | 1 | ! 1 ]
595 596 597 598 599 600 601 602 603
oy b ES |
#3150 HEMK-UBRIREHAEEE(D v b No.S595~603)D 5 E, MNiE. HE®D

BAEBLUBR/NMEOO Yy FATORHEF— ¥
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2 BE (%)
40
AHHE $4.800
— TR $4.775 ! LIRAE $4.825
| i
30— i g i —
i i | _
B ! ! i
, i
900 b— i i [94.817£0.0043 ;
i i E
— ! i
! i i
10— ! e i
i i :
! ! N &
0 J [ EET ok .
76 79 82 85 88 91 94 97 00 03 06 09 12 15 18 21 24 27
HREMNERAME(mm)
(a) HEENERKMBET— 5 (22 FNo.S598, 555%)
4 HE (%)
30
- D FrME $4.800
. TFIRME $4.775 ]
18 947 | LBRE 94825
{ i :
20| — | ; ¢ 4.808+0.0083 i ]
. H |
: ; :
— i ! i
i > i
i i
10— | i
i i
! i
i !
i '~-:-:
0 i g v

76 79 82 85 88 91 94 97 00 03 06 09 12 15 18 21 24 27
HEENERAME 213 B/ME(mm)

(b) BARMESB & UBR/IMEF — (2 v F No.S598, 55535 & U'No.K 0365, 563%)
RS RRMBEER/MELZERL2WwT, 22200y FHRFILAEWVT,
WERLERENENBEL LB LA LA ERT, |

#3.L6R HIHEMK-UBERMEAUMENET — 5 O sy




T BR1& 0.020

0.0~ 2.5~
2.5 5.0

: 53.1. 710 Power-to-Melt:RE& 5 —

FRIE 0.124

RA:

SO

50~ 7.5~ 10.0~
75 100 125 15.0

jyosyr—33 v

% 375.(P19:255.. P20:5=~

LER{E 0.228

- s me b om s - -

12.5~ 15.0~ 17.5~ 20.0~ 22.5~ 25.0~ 27.5~
17.5

200 225 25.0 275

NFGRA—=F NG A—=%

.~ P20/19: 4

VOr—varnFA—-s05met,. EERNFILRGFLLTRED—BRISHADOLE

30.0

32.5~ 35.0~
350 375 x 102

30.0~
32.5

v PEOL:45)& bk LR

I70-68 OTV6NL-IONd




BE

TR 1.60

1.5 16 1.7 1.8 19 2.0 2.1 22 23 24 2.5 2.6 27 28 29 3.0 3.132 33 34 35

PRI 2.56
i

LER{E 3.52

41
31
i
H
11
-
§
]
H
]
1
3.
1
i
] o
t
.
1
.
= 1
.
=L
H
3!

RTBHRENT A -5 :

#3.1.88 Power-to-Melt:iA8 7 — # 375 (P19: 254, P20:525., P20/19:45. PE01:45)X Wk SR
K7BEEENTG A — I ODHFE., HEROTFHEEH L L TERED—HRSMOLE

I70-68 OIV6NL-ONd
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e T 3 T 1L . B4
Hmﬁﬂﬁﬁﬁ&x&ﬂ (°C) LR | PR | THRME
ek L (550 - 360) X (1+a/100)X (1+b/100)/1.02+360 569.6 | 546.3 | 633.4
B S | (550 -360)X(1+a/100)X (14¢/100)X1.14/1,02+360 | 687.4 | 572.4 | 657.7
EIR) a;BIEE. BEHNBOKRUDIBREY V7Y ¥ (%)
b BAER O UMD A HIRES ¥ 7Y ¥ S E(%)
c; BHANBROMNBHIREYS > TV ¥ T H(%)
#3188 HWEBNAREHAHROSA
TR E S EERECC) i Y B TR AL IR (°C)
B 559.22 587.25
RE 546.52 572.32
B /ME 533.70 558.10
10 5.80 6.64
HS¥i THREME 6550 587.4
£31.9% BABRENDUHKICE IS THUHE, BIUHEEROS T
| EAEER BRI 7 (Wiem) | 58 H 77 BE & KR HA ) (W/em)
F il E MR Big: -t Bt HAG R
L IR1E or B KfE 496.1 474,16 566.6 539.65
FREor FHE | 430 430.60 490.2 490.14
T RR1E or B/ME 370.8 384.23 422.7 443.60
PR = - 14.90 - 16.86
HSEFT © 0 B & i - 466.0 - 557.9
31,105 8 I 77 B REHR 2 15 FE BG4 SR |
B EERAEEIRE  (°C) (r=21)
: - (r—22
-1 -2 °C)
BAE 26817.7 2670.7 17.0
FH1E 2509.7 2497.6 12.1
B/ME 2347.0 2328.1 18.9
AR 2 56.4 57.7 ~13 |
HSIR & B T o 5l i - 2651.4*1/2722.6%2 -

EE) M) EZEBRTTOBHNERNREEE,
*2) BT R AR L TROABHDEFREBE R P ARy H[ﬁo

—4u—
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$3.1.11% AHHERABERBENMBRRKBICR2 s 2BOT 7)) v/l

y=A1|7r—R2 y=A1|7r—A2
BB HAIFRE | -4.972 [-4.972]] BHHBUHIAKRE | 43569 | 4.359
(%) ) ()] (%) 0) (0)
PAHL N IR ZE -0.142 1 -0.142 <Ly MEE 7.280 | 7.280
(%) ) (0) (mm) (7.320) | (7.320)
Ly VEE 93.75 | 93.76 || % ffifissileB{LHIRZE 1.4556 | 1.456
(%TD) (92) | (92) (%) (0) (0)
BWENIEE 7.614 | 7.498 Vay-var 0.034 | 0.034
(mm) (7.616) | (7.5) NFTA=¥ (0.124) 1(0.124) |
W7 BEEE 1.956 | 1.956 LI E 275 | 2.75
NG A= F (2.66) | (2.6€; (%TD) | (4.5) | (4.6)
ERHEEE/NERE | 536.8 | 536.8 || @ HewEESEAK | 5681.3 | 581.3
Q) (5646.3) | (646.3) C) (572.4) [(572.4)
T2 18 B B KR H ) 417.3 | 4173 it 7 B B KR 522.4 | 622.4
(W/em) (430) | (430) (W/em) (490.2) | (490.2)

ERR) BELLT, EMA, SFVEERLA,

$3.1.128 3oLMRAEBLIUVEOREEZMA ZFEE
r—21 r—29
(MR 7 - 2) (BRE I — R)
3oLMRIRE (°C) 2679.9 2670.7
SoLMRIBE LR B 2 1
SoLMRIBEX A BHEEX (%) 0.067 0.033
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3.2 Ky bARy MEEWREFAOMIL

BIAMO T 77 VOHEOME, B2 TRO ARy b Ay b BERBEICRFHT
HBEZ LNGhol, EIT, RO THEFELEREL. BEFy ANy MAK %
LELA,

(1) ERSHHTHY, BEBRELE TRMENZIZ30(99.7%F L TIRM)ICHYT 5, R
Bl y PR, BE. PuBILE, B LU HiissileM{LBORS, X 2T 2
LTI, RARRELTRMETIR2L, 20 TRMEO5%EHE L TRME)TRE T

%o

2 VOy=varnNI A=y L RTBBEENT A —§ 2 —HME LTMY b 2w
Ty BV ZNF A -7 L LTEAIZIRDIRS,

CORFEIHEY, 2Ly MAHMORSEEBEI2IRICALALIREELA, BREESRY
REELTRZWA, FIRICHERLL, EMBRITEBERTORMBIUITELZMRE$E3.2.2
RIRLI, /4, SHBMZT-2 2H/323RICRLL,

ZHEHEBATIT BT 5 BREEERA P ORI 24929°CTH h, —AMZB%KIZ 2349.4°C
FTETL., BHEDFICII26363°CETLERAT 2, —HMBEEOBEHEPLEIER
0.566 mm THH ., BHFIEFICE 0.666 mm L BEFHREL TS, ¥, H2.15 0 E KB O R
(£ hEh0.530mmB & 0.632mm) & D EFRE ko TUBOM, ALy b EEMNERHE
ELTVELDdTHD, ~HAMRBBROBEREUBEBNFOXy vy S ¥ sy 22N
1 1063 BTU/Mt hrF # & U 1310 BTUM*hrFCh ), REFic B s ¥ v v 7a v 57
§ ¥ ABREHEL000BTU/Mt *hrF % LE > TV 2 b DO, #2155 0 & MR T 0 & 5 (— 8 1 4258
% D EBHF T1110BTU/M hr-°F, @& 178 T1400BTU/M>hr°F) & L T/h & v, S hid, i
LEhEEFMME)L3IBTDEREVRFEL LTS LD TH S,

BRBTBLIUBERFTOBRL), BUNBRBBTEESy PRy FEERD 2

2635.3 + (36.3%+ 0.4%+ 0.2° + 26.2% + 22.1% + 922 ) ¥* = 2686.1

%Y, PuB{LEEMELFR LR ERABE TRM 2741°C . 66°C 2 F@E 5,
e, RER S RERIRE 3 FVEIZ2744°CR 0T, LR THRELRAL TLREBIFH TR
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%V,

B2l TOFETE, BHESERMREERES Y b ANy MER2723°CTH h . FEEE
#T132723-2686=37°CR I EHILTEH I LMD Lok, COSHILLAFERETR, @
AR RB B BHIBE SR v P ANy MEIX2686°CE %Y, €7 H VOB TRD 2299.9%(E 3K
LIRIRFE2670~2680°C¥ ETLAS b DD, FI2—KT 5, RETLH2 61, ZEEREC L
Dk DBHAFMREBHRE Sy P ARy MEK, EHEEH.9%D LRIBEICHLT S
LW b o,

$3.21K ~L vy MRS, B L UERBERS GBI, BERTICIE)

BRI
~NL v MRETI(W/iem)
. TR 4L RLBE (°C)
e |430X1.02X1.0152X1.027=457.3 550

(M HIRZE2%, ~L v P ERIREME152%*, S
fissileM LB IREMIE2.T%* 2 B L /- BB AK B
y2))

@78 (430X 1.02X1.0152X1.027)X1.14X1.06=547.4 | (550—-360)X1.14
BN HRHL.14, HANDHRESD, MHEHRE2%, ~ [ X1.05+360=587.4
by P ERIREMIELG2%Y, #lifissilem{LEBREME
21%% H . L @ISR AR S)

{£*1) NV vy FEEREREN2%2DOT, LBRMEE L TI2+2X2/3=93.33=93.4%TD% iR
L7, A DI, BEIHRMA92%TDE O T, (93.4~92)+92X100=1.52% &
5,
*2) %flifissile B {LAEARM BREE A04% % DT, 20b NIV TI24X23=2.6T=2.T%% %t 5,




F e
(1

£3.22K BREBWOBKEMHL., FELXBENEREEBT LA, )

TR T]. EREE

Fflia-F

BHTRER

7 EAREE [ ) BF | B B R | o (b ) BF ~Lo PER ol NG A=% PREL P L o
Nawn | gen [mess|anen | e [Exaomerue] sz | me oy Twrgs (SADERR G o g) B
A W/em)| Wiem) |BECO) [BEECC)| (mm) | TD) | (-) | E@®) | mm) | (mm) |5 5 (=) EE) LB (C) iEce) | CO
1§457.3| 5474 | 550 | 587.4 |37.32]|93.4|1.98]18.0 | $8.36| ¢7.5 | 0.124 | 2.56 2635.3 — {2744
214573 547.4 | 550 | 587.4 |97.286| 93.4 [1.98| 18.0 | 8.36 | $7.5 | 0.124 | 2.56 2671.6 | 36.3 |2744
34457.3| 5474 | 550 | 587.4 | 47.32|93.4|1.96|18.0|$8.36| 7.5 | 0.124 | 2.56 2635.6 0.4 |2744
41457.3| 5474 | 550 | 587.4 |37.32|93.4|1.98]|18.4]%8.36| 7.5 | 0.124 | 2.56 2635.5 0.2 |2742
514573 547.4 | 550 | 587.4 | 37.32|93.4 |1.98| 18.0 {$8.385(97.525| 0.124 | 2.56 26614 | 26.2 2744
61457.3( 5474 | 550 | 587.4 |$7.32|93.4 (198 18.0 | $8.36| $7.5 | 0.02 2.56 2657.3 | 22.1 |2744
71457.3| 5474 | 550 | 587.4 | $7.32|93.4|1.98]|18.0]|38.36]| $7.5 | 0.124 1.6 2644.5 9.2 2744
$3.23% BREBNOBMERAEAGEEERLEL, )
pu A6 B GR IE EAT) BT B
[FOE]  EE Xxv 7 B BE[RLEL] EE ¥xo7 wH B L
EE | Fxv B (V¥ R | RERE | PLORE | 2F |¥ry7E |zvyrsv x| RERE | PLORE | BES
Al (mm) (mm) (BTU/f*hr°F) |  (°C) °C) (mm) (mm) BTUAZhrF) | (0 (°C) (°C)
1}0.5546 | 0.12302 | 1053.188 | 914.67 | 2349.43 | 0.5562 | 0.10169 | 1310.320 | 946.24 | 263527 | —
210.5866 | 0.14813 910.532 967.25 | 2387.77 | 0.5884 | 0.12587 | 1106.023 | 1005.68 | 2671.55 | 36.28
310.5543 | 0.10880 | 1185.276 | 878.01 | 2358.46 | 0.5559 | 0.08626 | 1537.513 | 899.09 | 2635.62 | 0.35
4]0.5546 | 0.12299 | 1053.188 | 914.59 | 2349.65 | 0.5562 | 0.10167 | 1310.320 | 946.17 | 2635.50 | 0.22
510.5792 | 0.14132 943.994 951.91 | 2377.07 | 0.5809 | 0.11925 | 1153.575 | 988.28 | 2661.43 | 26.15
6]0.5759 | 0.11712 959.845 946.20 | 2372.78 | 0.5776 | 0.09515 1176.471 | 981.82 | 2657.34 | 22.06
710.5400 | 0.12350 | 1049.665 | 915.86 | 2358.34 } 0.5415| 0.10209 | 1305.037 | 947.46 | 2644.50 | 9.23

170-68 OTV6NL-ONd
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4. RFIFIAL LIV — > DIREY

41 RBRitr— R LUREHE
(1) REIr—2 |

VRMEMRORTFHELEY NS -2 LT, BULLERBPDETCLLT2VT, FH
Ol —BRMEF LA, ROMALRVETLERS®DZ LV IR Ty TROXL LW ITY —
Y. BALIRIR LA, = DD TRE L, EAMRAME T SHEN430Wem® 7 -
ALV CR2Z L, 460WemD 7 — 2220 Th, ERBHNRBEHEIRE2%ZER < )2
LD r = A2 TR %L, LIOD T —AZ2WTHRE L7, EbicE A, "Ly FREHR
SLLT, 1pmD 7 — A2 TRZL, 5uymDr — A2 W THRE L 72,

BIEITIBVWTE, 224 REBIDAMALy POREHSHE/HR@1um) %
BELLT, IpmUTUHRETEL L xRiiRE LTEL, LML, THHIBIUTHA
Lw I TRARLy PREMEEZHELTCV AW LT, RIEFLUBOKEFICBW CTlagmL T
CHRETEDNRIEORY Tk vAt, P-19/2088 €Y R~ L v FREM S 133.3ume
DEERNHHOT, bymATICHET 2 LR +RRELEL LR S,

(2) WRETHE

BRI — A1~BIZ 2 W THBL2HICR L FEEEAL AN, Ly FREMES 2bpmé L
ey = A0 TR, BENEOACBWTHNFHREZERT LV IRTFHLRBE LEW
%%‘T&b%ﬁ&ﬁ%uﬂmmﬁVN»uﬁwf%&bﬁﬁm§§m%Té&wbﬂm¥&
OB b o2,

MHNWEGSSUVBEREBEERGEREO—FIE LT, A/ FABREBLRNV 2R LT 2
. FTabb, PHRHEDLAVEIFZLETHHEICO2VT, $4.1.28 8 L UH4.1.3RISR
Lice PHEHDREERE, BRPLELORRNMERTED LI, g- FETHREANT
HAEBHAMEECBRELTY B,

BALARICEMBT ORM, BLISRCEBERNTORG L TR TR L L, FIX T TIC

BITHRENCT, BENBERMBEESEE LT L SOME/ (A {ZRBEEA)TE W EIZE S

BVEGH oD T, O/MILKR (BB IR/ G MERBITT 2 b0 & L,
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H411R REF -2

BB — % TR A I IR AR M D ARl i@utﬂm;ﬁﬁ ALy FREMS
(W/em) (B DERZ2% %R <, ) (um)
1 430 : 1.14 1
2 430 1.10 1
3 450 1.14 1
4 450 1.10 1
5&5' 430 1.14 5

.12k HWH, ERBEOERE (RFHFiE, 7 — A1~ - A6H)

1 FIRE
% LRy PR W/ :
o Nby MRED (Wiem) WRENERE (O
0 10.0 373
2 mi {wXx1.02X(1+Ap/pX2/3) 550-360) X p /100 + 360
o X (1 +Af/100 X 2/3)} X p /100 ( IXp
2 mi {wx1.02X(1+Ap/pxX2/3) 550-360) X% p/1 360
mintthr | ATI00X 2/3)} X p /100 ( )% p/100+
2min+t hr wX1.02X(1+ Ap/pX2/3) 550
+1 sec % (1+ Af/100 X 2/3)
2min+t hr {wXx1.02X(1+Ap/pX2/3) 50-360) X K X 1.05 +360
+2 sec X (1+Af100% 2/3)} X 1.05 X K (650-360)x K% 1.05

$4.13% HH, EREEOBE WELOEALFE, - 25 )

HRBRE
B Ly MRED (W
" ’ (Wiem) ERENTBE (C)
0 10.0 373
2 min {wx 1.02X (1 +Ap/p X 2/3) (550-360) X 1.05 X p
X (14 Af/100%2/3)}X1.05X p /100 /1004360
9 mi {wx 1.02X (1 +Ap/p X 2/3) (550-360) X 1.05X p
min+thr | LPATL00X 2/3)) X 106 X p /100 /100 + 360
2min+t hr wX1.02X (14 Ap/pX2/3) -360)% 1.05 +360
+1 sec X(1+ Af/100X%2/3)X1.056 (660-360)x1.05
2min+t hr {wX1.02X (14 Ap/pX2/3) 550-360) X 1.05 X K +360
+2 sec X(1+Af/100X2/3)} X1.06 XK ( )
w : BRI R AR A D AFRE (Wem), Ap: =Ly FEEN{IEREBol ~IV) (%TD),
p: BB HEER O REES (%), p: Ly PHELHIE (%TD),
t: RN T o FFEN (br). Af: % {fifissileE (L E AR IR2E (30 L X WV) (%),

K: @t hRB@ L HRE2%Z R <, )
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$4.14R EMBTOSRMNE

EEETF EHBH 2 B ABRVE
Ly b 2oL X)L EIRMEO2+2X23%TD)E L, WEKCERT 5L Y
|k PEE | it ERT B,
AN Ea RV WALt ’AﬂMﬁ(M.Sme)%{Em?‘Z:o
3) | Pu LR ARE18%) Y ERT B,
(4) | i fissile B (LB o0l NV LR EAXY3%) L L, EilifissileB{LEXICEET S
Ly FRIDONME ERT 5,
(5G) | =L v FOML AMEQI8)E AT 5,
6) |mmEENE AWEQTH R AT B,
AERNLBEOANEERT 5, BRENEIAZERELRR
@ |ARERE B bt o, BEETHD . o BERTH TR,
@ |Ver-va~ BE0.124% ERT 5,
NG A—5
@ | : W;Ji*'f“ BiiE256% AT 5,
5 %
¥ t fafnfEo LIR{EAp =96.5—(924+2X2/3) %TDE AT 5, 518
AO|E2LEIR 1. Cenpa L2’ RApk. MAHlAp L REE
Bu(MWD/MTM)% AW C, RAGEE L hEEDE W, RFO%
ANcCcHHEN S,
Ap= Apo{l-exp (-Bu/800)}

) BRFHoftcERBLARERTE, TREBLTRLA,

4158 BERFORNE

RERT

JRBE AT S BT B EBUR V7 (REE)

(1)

ALy PR

2oL NV TRR{H($7.32-0.06X2/3mm)& L, F¥x v Ta vy
5y ABETIRET RBPLEENLRMEEDT 2, #, HHE
I DALy P E—AICEENBO E 2L H B 0T, HHEND
fickRET ALy PRENOEBETIRERL 2V,

(2)

~ Ly bO/MLL

AR E/TREQ00/1.96)8 L, <L v b ShMIRIR/M (58
TizkET s> R pLBRED ERD L EFET 5,

3

PuE{LE

20~V EIR{E(1840.6X2/3%)& L, L v FREHES LU
PUBIRRE T IR T 288 P LBREO EREM G 5, #. Pu
LR 3 i fissile B {LE L ABM Atd h ., fissileB{LEMECRE T
AUy FEHTIOEMEBEEEA RO T, PulB{bEXRMCRET
AW O ER L 2wV,

(4)

BIEPIE

AEMLEBE@IE2)E L. FrvFaryr sy 2ETIZRRE
T oMb LBRED LERDEIRET 2,

)

yaryr—4varv

Va4 —2arNgA—-% P TFTREQO)EL, ¥vyy Tarvy

185 A—4 vy AQBTRRET 2HMBPLREOLRD L HET 5,
) | # 7 BEyEAE /S HTBEEENST A -5 & LREQLOE LT, FLEAREOE
A—Y

TrREYT > AP LREOLENEREYT 5,

B e e e el S e e e s s e rm B s % o e X o m
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42 RTFILFIE - OREHER

FMIRE S - ABICBREN, WFROFr -2 B0 TH, IRHFCELICERE CHAHL
RELDIELRURLZVLDOMBEB 2, BA2ARISR LA L I 10, RO DN ER 22T
HUBEMNEHD, BIEHNCHET LI TR, HIBFOS/ Vs F4vasr YR LEL
T 5,

$42.1% RFPELLITINY - OREEE

- ERERA | BHEHEE |[cLy b
M D ATME | @i HIf2E |REHS TRy~ R
r=2 (W/em) 2%%K <, )| (um)

1 430 1.14 1 3ER B (90%—95%—E %) /60 hr
430 1.10 1 2B (96%—ELE) /12hr

3 450 1.14 1 4B B (85%—90%—>95%—ZA8) D I L F

Ny — BB ET B 61, B,

450 1.10 1 28 B (90%—E18) /72 hr

5 430 1.14 b 4B¥ B (90%—95%~97.6%—E %) /96 hr

5 430 1.14 5 | BEXP(90%—95%—5E4%) /60 hr

E) r—A1~b6i3, B412RICRL L) R RTFOLRB D LIERBESRMEL. £ —2
B4, HAIBRICTA LA L ) 2 WERYHARGELHAV A~ A ET 5,

1 r-21

T2 B B R AR L D A FRME % 430W/em, BRI N IRZ2%% B ¢, )R 114, % Ao
Ly PREME % lpme LB ORMER Y U TFIFRT,

BRFFLLTFEHFOAL ALV E, BOPOEBHDIO14BI BB L2 S, B
MO BBRECE Y P ANy ME)IZ2870°CE 2 ), REBMMELD, 22T AL AL
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