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A Parametric Survey on Advanced Shielding Subassemblies
for Reducing Power Generation in the IVST in the JOYO
Upgrade Program
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Yasuyuki Moriki

Abstract

The JOYO-upgrade program has been planned for enhancing the
present irradiation capacity with increase of the maximum power
level and with improving its load factor. To achieve a higher
load factor by reducing refueling intervals, the present work
discussed a possibility of disusing the exclusive IVST pots in a
increased reactor power level. It is reqiured that power
generation in the pot has to be suppressed to a level less than
that can be coolable by natural convection, by replacing the
present stainless steel reflectors to advanced B4C-shielding
subassemblies. A parametric survey was made on some of a basic
specification of the advanced shielding subassemblies as a
concrete approach.

The principal results obtalned by this survey are as follows.
(1) Use of the advanced shielding subassemblies can offer disuse
of the exclusive IVST pots even with the upgraded power lIevel up
to 1.5 times larger than that of the present power level.

(2) To achieve this target, two outermost lavers of the
reflectors are replaced by the advanced B4C-shielding
subassemblies. This modification can be done within a slight
alteration of the present flow distribution from lower pressure
plenum as is done in the present version of the MK-2 core.

(3) A 19-pin structure with 100cm height of +the shielding
materials in the axial length are proposed as a basic
specification. Natural boron will be used for the 9-th row
position and condensed boron-10 pellets will be installed for
the 10th outermest row. These specifications are determined by
effects of shielding ability, pellet maximun temperatures, PCMI
and life of the subassembly.

(4) The arrangement of the advanced shielding subassemblies
makes the power generation of a fuel assembly in the IVST pots
reduced considerably to the level which can be coocled by natural
convection within a pot. But the power level is almost the same
as the allowable upper limits of the power generation in a pot.
Further discussion will be needed as for keeping integrity of
the clad of irradiated fuels in a pot.

(5) Operation experiences and irradiated results of the advanced
subassemblies through the JOYO-upgrade program will provide a
significant database for designs of neutron shleldlncr arround a
demonstration large core.

This report also includes some discussions on the impacts to
the core characteristics, neutron levels at +the detector
pesitions, and the problems to be solved hereafter.

Work performed by Toshiba Corporation under contract with Power
Reactor and Nuclear Fuel Development Corporation.

Contract Number; 63C4531

PNC Liaison : Yoshio Arii (Experimental Reactor Division,

Reactor Technology Section)
* } NAIG Nuclear Research Laboratory, Nippon Atomic Industry
Group Co. Ltd.
*%*) Advanced Reactor Engineering Department, Toshiba Corporation
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Table 3.1-1 Number Density List for the calculations

J2FUEL INSULATOR S/A duct LOWER SHIELD ENTRANCE NOZZLE

Pu239 1.616-03
Pu240 5.485-04
Pu24l 1.610-04
Pu242 7.165-05
U235 1.156-03 1.864-05
U238 5.028-03 9.182-03
0 1.672-02 1.813-02
Na 8.451-03 8.451-03 1,709-02 1.404-02 1.515-02
Cr 3.544-03 3.544-03 3.794-03 5.887-03 5.128-03
Mn 3.453-04 3.453-04 3.696-04 5.736-04 4.996-04
Fe 1.266-02 1.266-02 1.357-02 2.104-02 1.832-02
Ni 2.492-03 2.492-03 2.668-03 4.140-03 3.606-03
Mo 2.824-04 2.824-04 3.023-04 4.692-04 4.087-04
UPPER SHIELD PLENUM HANDLING HEAD CRP CR-ABSORBER
B10O 2.231-02
Bl1 2.255-03
C 6.173-03
Na 8.451-03 8.451-03 1.544-02 2,091-02 1.260-02
Cr 8.975-03 3.454-03 3.596-03 1.168-03 2.838-03
Mn 8.744-04 3.365-04 3.504-04 1.138-04 2.765-04
Fe 3.207-02 1.234-02 1.285-02 4.174-03 1.014-02
Ni 6.312-03 2.429-03 2.529-03 8.214-04 1.996-03

Mo 7.153-04 2.753-04 3.866-04 9.308-05 2.262-04




Table 3.1-1 (continued)

INNER REF1-M INNER REF1-L INNER REF1-U Ref-A Ref-B

B10
Bll

Na 6.021-03 1.199-02 1.199-02 4.714-03 4.110-03
Cr 1.135-02 7.247-03 7.247-03 1.182-02 1.397-02
Mn 9.346-04 6.088-04 6.088-04 8.713-04 1.218-03
Fe 4.404-02 2.805-02 2.805-02 4.326-02 4.792-02
Ni 5.593-03 - 3.685-03 3.685-03 6.067-03 6.024-03
Mo 2.807-04 9.548-05 0.548-05 1.221-04

Fixed-REF+Na F.Rack(Na) Barrel M. Rack

BlO
Bll

Na 1.485-02 1.993-02 7.525-03 2.268-02
Cr 6.042~03 2.104-03 1.094-02

Fe 2.155-02 7.424-03 3.920-02
Ni 2.785-03 8.828-04 5.441-03
Mo 1.589-04

Boron Carbide Shield Compositions for the step-2 Survey

B4C volume fraction(smeared) '
36%-nat. 40%Z-nat. 45%-nat.  36%Z-40%cond. 36%-60%cond.

B10 7.636-03 8.484-03 9,545-03 1.527-02 2.291-02
Bll 2.777-02 3.085-02 3.471-02 2.013-02 1.250-02
C 8.827-03 9.808-03 1.103-02 8.827-03 8.827-03
Na 6.804--03 6.804-03 6.804-03 6.804-03 6.804-03
Cr 4,.713-03 4,713-03 4.713-03 4,713-03 4,.713-03
Mn '

. Fe 1.716-02 1.716-02 1.716-02 1.716-02 1.716-02
Ni 3.438-03 3.438-03 3.438-03 3.438-03 3.438-03
Mo 3.756-04 3.756-04 3.756-04 3.756-04 3.756-04




Table. 3.1-2 Energy Cut in the survey calculations

8-group. 16-group
1. 10.5 MeV—-1.35 MeV 1. 10.5 MeV—--6.,065 MeV
2. -—-388 KeV . 2. ~—3.679
3. —==86.5 3. -—2.231
4. ~--=-9.119 4. -—-1.353
5. ——-961 &V 5. —=821 KeV
6. -—-101" 6. ~--388
7. --=10.7 7. -—183
8. ~—-1.0E-05 8. -—86.5
9. ~==40.9
10. -—19.3
11. -—-9.,12
12. -—4.31
13. ---961 eV
14, ---101
15. -—10.7
16. ~—1.0E-05
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s — 21D 17 > 0 E R REE
o om  10#
r—21. 7 OFRFH in $S ss (steelreflector)
T—2 2. 7 9 A{k% in $S B20L(B: BAC,20; #hAELL¥%,L;100cm)
F—2R 3. 7 9 A4 FR in S B20S¢ S; 60cm)
-2 4. 7 9 KikFR in $S B401
F—A5. T I9FKER in ss . BA0S
r—26, 7 9 &k FR in ss  B6OL
=R 7. 7 9O KRG in $8 B6OS
y—28. 7 94%R  in B20L  B20L
T—29. 7 9 FkE&HR in B203 8208
F—2Z10. T ORER in B4AOL B40L
F—211. 7 9 AR in B40S  B40S
r—212. 7 O AR FK in © B6OL B6OL
F—213. 7 SRR in B60S B60S
g — 214, k3 33 in ceol B20L (C;graphite)
o —2A15. 7 9 ARG in £60S B208
r—216. 7 9O A fkFR in 601 B4OL
a—211. 7 OFEKR in G608 B408
7 —218. 7 9 KkH in CeoL R60L
o219, 7 9XkEA in G605 B6{S
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e 206G 2 WM S CRAC AR LE~ BUK-nE. Boron, 1000 R d)

(Case 04

G42.2-3 G AdREfagadi (7 20, BN, 7 26)



Y- 280 0 9 TR0 R R (BAC BRI ~£03-nat. Poran, 1000 15 X}

1@59—/0

[43.2-4 SEESEFEHRBHA (7 3HAFL, BLME, 77— 210)



e 292 - 9 ' 10&“ i Ay j.!:!":#&{’f‘- ;‘ pAL fé\f_ﬁ-it«_ﬁ(}% nat.Boron, 130cH .L'. X3

Case-12

B03.2-5  SREWAMBAN (7 3P0, BAIMM, & —212)



e 218 95T 7 T 4 Mgtk (ARHE~B0%,100em KE) L KT
JERiik (BAC (kAL ~60%5-nat. Boron, 100cH j&3)

[X3.2-6  HAGEBENM (7 3KFL, BELMH, +—218)



4. EEEESEOERICLIBES v 2 NEREREORER
(1) step-1. F—RABHARRNL LD
25w 71 OBEERE . FREPEBLE S0ERGEHTIROBHERLE L

WBETFROES B,
R D RART Y 2 -5 KR
BAC &l 20~60% 9, 10%
R FHt 7 100HHEh
7 7 HIRRI T Ryttt #2015
#130KH/ASS. (7 v 7 ABBOREM/S BE)
1 !
EANCE HR: 1 0FIOADRERER TIFRAN T BIC %
THEL A BVRRILRRRS L LTLELY,

SRR HESRS ~100cn BE
9, 1 0% LEgyc 2 BREDTHEE K
EtEEEE R kD BAC DFBL - PCHINDIFE S
BRI L FL— K47 ORI
THAEVBEREE (Bl 19%EY)

(2) step-2 HWHERNZEED ;

AFy P 20BHERE . ThEZELLL SOEREMRAROBEHEREE &
RRVPTHTDS. '
M ; BERa A —34 FEHERS#

BAC {hkTEH 30~45% --71/19KY Vi

EtEREER ROV BaRatk: oBERAEH 5 0HhEE
T ostep-18aTHEE | B EREEHRS 100w
FRizk pBimts A 150MNth, 794R.0 . RAHEF G # MERE
' (GEHER )
) : l
R 10FoAOSHERTIISRER 2 BC 2
A 100Mith FEHLCLI vy 7ARBREEHEL LV ET
TLERESELTEY | < KRT A3 LEFHLY,
R )
REMIZ9, 10FD2FRLE

A BHIR ——= BARGEROFH 2HOERIZX 5T v 7HNR
v FOBE - BRI X 3 HDF



FLITE RS > b - OBy BACKSHATIE. BAC Fedk - PCHIODZ:
TORBHAE W DleRRRTY . 1 ORMEILE,

_ 1 Offlo> BACKHHTid. BAC FEER - PCHIREAN
2PN Awdg: 5 « ek niggERT . 7TE2131 oFEET R
FEELREERE HY.

1 9FEVHEL K Y REDHE

Gl P R I
B SR B B 2 W] B BELR v S ROBRE DR B~ A5KH/ASS. B
LRIV ERORE - X7y BABREBRATEL L ERICES
DD - EBlED A RRAAR, (Yo EEI0KW/ASSH I
E 3 fiipa o ®LW, )
PR R SR
T v 7 NRBEEE
FEILSEER

step-24-— A4 3. 3RIEETFATIH -4, FT-1,4-2 LHERRERLTH
5, 3XTHe x — ZEFNDORETHES ik b ERESIE TONADK A » FOhET
WA EFASMEL T (current ) RO, FoOMEPHB10(n, alpha) KIGEE KD,
IHNEY AL L RESEOWEAROBEICKBIShTWS,

K4-1 ~4-3 13150Mdth FOT, Ty 7 ARRATHEESI TEETEZRELDH
SZEBEHBEICBIZESERRABHINTH S, Tv 7 AIRBEOTEREIIN20% L
ELTWS, Foyis  AREOBZIIN08 L HET S, 2 TlE. BHER-IR
TEI3LHEPLAZZHELLY . CTRHDBEDEEAEL T 5 HiENL KBS
Bihid, 20z, SHEGERED N, oy FESHhL Y oER LA RICK 55
NG FOLEN ERABEOLPCEYICEZRBShAZLPERTBLEIONS,

OFDK T IIPCHIHEE D L RRAK O THE L BPRETH S . ZOBRREDFRE
BAHAE T2 (Y—2) THEH. EEELETIIRES LW, L. 9FI
HARBELL SOBMBRERTE L. Ko WOBENRICLE T /7Pﬁ]ﬁﬁ¥:‘l®%ﬁ’\
DEEZI W LBbrS



£4-1 RLEBERMER—2 75— Lz T v 7 ABEOFRREIZ 1Mt o
L & 193K0 T. 100MHth FOBETIZ129K TH B, AT v 7 1 DRBRL ASBRENE WD
BB Lzt d., COERE. SEAOBHWARY FAOL DL EDBWZE B,
COBBTIEEE b7, B OWTIREEETHS. M. R—Rr—R{zBF
2 B4C K&f#kpeak B10(n, aipha) RJIEHE (point)D&EERIZ. BART VL ARHEDEL S
DEETRE ER L RN RICHET S,

o, WFINDOERE 2 BOBEIERKREIC BWT . BERSHE: DERARZ K
B2 HBMOVESE LT, 95D th2 BRLZVWTL BT EGEHRFHRTELT
BMENSE 2 BB NY— Y L LT OFIAmEAEREEE L, (F4-1 oficEI-1 ~
4.3 L DBEFGERLE, )



A1 ATy P2 =R A N

ciledpk &

step-2—~A4 R
150Mth, 79470

SEE. 3WKHe x—ZEF (fission power)

BAC K&}k

YTy ZINEFOE . B CHEiko kit

r—2 T v 7 NREL BAC BBtk
i peak power peak B10(n,A) XYk
(kw) () Pzl w/ce (point)  RJBEE (point)
K= 7r—2 (axial peak) (capt. /sec/atom)
(BFRAHK)  193.0 (1.00) [ 9-5 peak flux pos. 1.144E+16 1  J2-fuel
[ 9-1 peak flux pos. 8.371E+15 ]
[10-6 peak flux pos. 9.392E+15 ]
TR .
105 E# heating per B4C-volume
V(B4C)~36% 86.8 (0.45)  (10-6) -41. 7w/cc 4,394E+15  nat.Boron
(X1.3} 54.2%/cc
( 9-1) 36.5w/cc 3.849E+15
(X1.3) 47.dw/cc
~40% 82.9 (0.43) (10-6) 42.4w/cc 4. 472E+15  nat.Boron
(X1.3) 55.1w/cc ‘
( 9-1) 36.9w/cc 3.889E+15
{X1.3) 47.9w/cc
~45% - 78.8 {0.41)  (10-6) 43.4w/cc 4.575+15  nat.Boron
(X1.3) 56.4w/cc
( 9-1) 37.4w/cc 3.947E415
(X1.3) 48.6w/cC
V(B4C)~36% 70.1 (0. 36) (10-6) 85.3w/cc 4.501E+15  40%B-10
(X1.3) 111.0w/cc
{ 9-1) 72.6w/cc 3.827E+15
(X1.3) 94.3w/cc
V(B4C)~36% 61.5 €0.32) (10-6) 134.2w/cc 4.717E+15  60%B-10
{(X1.3) 174.4w/cc
{ 9-1) 111.9%/cc 3.934E+15
(X1.3)

145, 5w/cC

— 923 —_



4-2 20

194-3 20

}

—

4-1 S

&r—2 7w 7 INIREL BAC BCOA BAC BRIk
Feid peak power pcak B10(n,A) X b
(kw) () A3k w/ce (point)  RMEGEEE (point)
105 EHE LU Wo—#H2ER V(B4C)~36%
ap ; KekRo ( 9-2) 37.7w/cc 3.979E+15  nat.Boron
(X1.3) 49.0w/cc
( 9-5) 50.3w/cc 5. 305E+15
(X1.3) 65.3w/cc '
107 ; By 4.6 (0.23)  (10-4) 88.4w/cc 3.107E1h 60%B-10
' (X1.3) 114.9w/cc |
(10-5) 60.0w/cc  2.109E+15
(X1.3) 78.0w/cc
951 ; R ( 9-2) 77.tw/cc  4.080E+15  40%B-10
(X1.3) 100.6w/cc
{ 9-5) 102.5w/cc 5. 405E+15
(X1.3) 133.2w/cc
105 : BEEEo > 40.3 (0.21)  (10-4) 87.0w/cC 3.059E+15  60%B-10
{X1.3) 113.1w/cc
(10-5) 57.1w/cc 2.009t+15
(X1.3) 74.3w/cc
97 . 107 E#HR (FR2BICHIG) V(B4C)~36%
951 ; KK ( 9-2) 31.8w/cc 3.36%E+15  pat.Boron
{X1.3) 41.3w/cc
( 9-5) 44.8w/cc 4.704E+15
(X1.3) 57.9w/cc
105 ; BEEAR w2 36.6 (0.19)  ( 9-1) 52.6w/cc 1.850E+15  60%B-10
(X1.3) 68.4w/cc
(10-5) 20.0w/cc 7.039E+14
(X1.3) 26.9w/cc

24



#4-2 E—27NIL 2B XUBoron-10 captures

(~87 Kevli EdrpfhFa)

— —horon-10D#E % 2E8 L - 3EkEES ( 9 [HPY )

F—2 BAC B 5tk
peak flux
(1~3 Fa&E)

peak point

f luence

B4C &k
peak Bi0(n,A) x>k
total capture

oOf . 105 EH (Tl 2 ot )
(nv)
9% . REERvy ( 9-2) 2.34E+14
{ 9-5) 2.69f+14

105 ; @®EEHR > ( 8-1) 1.48(+14

{10-6) 1.50E+14

V(BAC)}~-36%--axial peak point

(nvt)

6.65E+22

7.64E+22

4.20E+22

4.25E+22

256 -

{cap. /cc-BAC)
2.026E+22 npat.Boron
(GtEfH)
2.832E+22
(EtRE)
3.341E+22 60%B-10
(5tEM)
1.271E+22
(st EfE)
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5. B, CERAMEHMLHRORSH
(1) B, CHEEFEHEHLE
1EEL 84 F~19KREL 54 7DB,; CEBREIL>VLT., KELAEERTT 3,

a) WHRHE

BREYEHE. BTOBY LT 5,

i) BEGERTE Y F : 81.5 (am)

i) 5wy vERTmEEERE : 74,7 (zm)

i) EXYR (EY + S o) F¥vo7E 1 (mn)

V) EYRE (f 2 (m) (1~ TREY)

I 1.5 (@m) (19&E )

b) RFHFR

BHEHEREHS1 RT,

B, CHHEILE. X574 T7T84%. TEE 547 TL%. 19X 74
TTURBELL S, (KL, HEERMNOAEL, EH&HEHLE., ChitB,
CORIVYEELHIILEND S, )

(2) B, CXRV v bLEEE B, CHEREL
FiROA, TEAEYISTBLTIERE Y Y4 DB, CEBREEKIZ>VWT, B, C
Ny FhEEEB, CHBEERNT S, By CRV v PORBEEIR, 5
A—8¢ET3, By CRVy bR y—hLBEHERRZRHEEH - 41257,

a) B4

RS>, LTOBEY &5 5,

i) By CRL v hEEEE 0.0 (i/cm » C)
(BESHRERTS)

i) FrvFavsssyz : o 8.01 X107/ At (W/ed > C)
(He #Ric &k 3 MESEEE) (4t : #4978 cn)

fii) Bg CRIy bR s 10 ~120 (¥/cal)

V) BEENERE . 500 ()

V) By CARLVw be R Y v ¥R : YA Cw ] SI80EEDER

Vi) XLy b EEEF Y » T8 D RLY LRI LR

(PCMIBSLE)
VI S b R : 10 R kids E (EEweey) !

¥l SPMEBELAIE (BEEE0%TL158F) 3. By CRVy FORBEEBIUT
ALY Y TBPMOERATOLH. BEEREL .



by RIEE
RIEEER-2 ~R5-8 KRF,
i) 1&xEVv#4 7
THEY ¥ 4 S CHRABEELERE LEA, By CRLU v F ORMEE
(BEBE. TEHELF/N. BHOKKERE) 550 i/ allFehhiE<L
v MABEE 2% 10°% Captures/cd( MK VB, Ctho® BEFHMEICHE)
LIF,. Ry PRLY U Z7RIBLTELRD, Ry FMULERBBBILETESR
BELHDB, COBOB, CEMERE (100 $ERHEAE) 3, 36%EEL
%3, '
i) WAEY S _
19KEY ¥4 STHERYME SMEME LAEA, By CR LUy FORBEE
(BEHE. TENELEHK. BEAKRERE) 5100 VelBEHN T ehhid,
by FRBE 2X 1022 Captures/cill F. Xl w b e 22y v RIO%BELT &
7Y, Ry MBLBEROBLETEZEBLAS 3. COBDB, CEMKRL
CLOOYERBIEBE) 12, 31%MBE &4 5,

9FERKRB, Cllkik. 1051%° Big& (60%) By CEBHGLLABSORY
v FORBEE (SEHE. TENZLEH, BHAHREK 1.16 EEFH & 80 ¥/
BT EBBZDT, WAE Y 74 7TCHEAMME SERETHIZ, XV oy FBRE
2% 10%2 Captures/ciElFs XL v b » RZY ¥ FBUOBLTFERD, Rby Fol
BROHLETCIZRBELYSZ, B6, Xy b HEFHOF » » 7. SAY
CHRBEBVTOPCMIANRELBVERELTVS, Led->T, XHEE
(RUy b e Z2Y 7 RICEREHA) BAS LB L¥» v TEERTBI L LR
B, ZTORE, Ry MULEE (¥r» 7THEEBT) IRHBFEO LRHE Eic
ERBT 3,

(3) HAERTRE
BEERRERIC S IRFT I, hBERRERTERRIAWEN - 4icRd,

1) RE&H
BREAKEBE. TOoBh &95, By CEVHOREBRBLESABAMRRRZ, ~
"5)""5’ &?50

i) By, CEYMpRBE (RAEMLEY) : P (k¥/Rod)
D RSl BN ELE 7 v °
i) BSGLHHE ;W (kg/s)
i) IS E 2 (600°C) : 1.255 (Wes /g*T)
V) BHHAORE . 870 ()
V) EVEEI4 VL 25 FREEBT @ <50 (T)
Vi) THEHRLEK : T2 (=)
: 3 : Q/1. -
P AR oAl T



b)) BEER
BEERERN- KRT,
i)Y T4V 447
THZE A 70BAE. HBERSEEL) CLTa&. Eyr Y0 RAE
(EEWHE. RFISBEZAE) M 2B ELE R SHROME (0.136
ke/s:9%5]) TRBLEBIRBLEH D, £/, BORMhIMERE (AZLEF v~
EORNHEICHBERERET IS LI VFAIHRNDRERT LIBEEERRT
Ehid, ECUOEHRBN LTVWEETHHEROKBCRHELEBIRBELMND 3,
i) 19k 247

19KE L 54 7OBE, BEEREEES60 TET5&, EVSDRAR
(BRWE, RHRBERE) »¢ 1 OKWEEEE SBROME (0.136 ke/s; 95
) THR#BLEZRBLYS 3, £/, BIRNIDHRER X 0 RicBIHRAHE
BEE LLIBEELEEMTELI. U Y0 EHEY 1LTKWVEETLRROKET
BR#MLEZRBLAIS 3,

95 RAB, CBEAE. 1057)%"Y BRE (60%) B, CERGELLILBEGOE Y
MoRHE (SEHIE. RIAL/BFIEE B, VFEC L F4TTIE §ki/RodBREL
T (#& 100cn, HiFME—F 7 1.20 ) LBH0T, KA4KIHHEE 0
Shg/sEERELTRE, BBEERFTEE L0 CUTRETEIARELED 5. £,
BARAMBHEIZLD, ChUTORBRTHLHBERS[EEE650 CUTIKTES |
RS 5, '

(4) Btk Sy FILSEARESR
EEEBs CERGD/ Y FABEARKIC>ERET 5,

) BEHKH
BRERMEE. DTOED &5, BAOKBHHRRR., S541—5 &EF 3,
i) REHEBHHE : W (ke/s)

i) BEHERE : 500 (%)

) WS KA BHE 120 (ea)

V) By FAREDBRERER : MIToR



by BFER

B RERERS-10CRT,
i) TEECS4F

TFEL P4 T0BE. BEKRTHHEN~ I ke/sBELELS, B F
NEBEARRBRBEROEE S VI L~ 7V LBZEE (~ 0.3kg/cd) LT
ERD, BETVFLAISHERBEH/BTE AV EEND 5,
i) WRE 247

BEEY7 14 70HEA, RAKBHMREN~ 3 e/sBEENLS, B0 F
NEBEABRRIBEROBES V> L~V FLBERE (~ 0.3kg cd) LT
ERD, BETVF AP SHERBEHRBRTCE 5THEEND 5,

9% RAB, CB#ik, 1074° BRI (60%) B, CERELLBAOES
FIBHHRERE. HBEERSEEE650 CETLThITIERELF 17T 0.8ke/sE
BEBRZOT, By FABEARRREROCEBEREZVFA~EH T V> LHERE
(~ 0.3kg/cf) PITEED, BEFSVFLHOHERBERBTE 2 THEERD 3,

(5) SHROREB
SHROFBBEILTR, UTORFNEENEI LN S,

i) By CHEBMBMELE (NYDTAHR Ry M)
PlLEORTTCIHB, CEBAROBMBEBREBICDVWTRIFLM, BiTANT T AL
HR Ry MBS, BERAESB, CERBOBSHRIIOVTRET 3,

ii) By CRVy PHRLEE (FRYTLFFer) :
DEOBRNTIEB, CALy MULREZNY YL « FRAHAE Y & LTHEH
o LENBIBIRFIMIVL R ReErEF32EREBNVy MPELEEOE
BBIUCRBAHOE LOTEEERE TS, £, Xy FREFE, XV b
c ALY rYBEEOYEEIZO>VWT, B KB 3BFORBETF -7 2RE

T 5, '

i) #BEEFRSRE (=47 3—F 4 )

PEORHTREEERGERE 650CELAN, BREBEERMmBRZTINGE L.
Boea=AT+ a—F 4 VS I8 BERSEEN LOTEETRE T 5. &
7ou By CEEEOHE, BFRHAC—F VY HREAKREVOT, L LoRH
TRETHCRELLRAIMBADEC L2 HBERSEEERO I T RT
T 5o



V) By Cl@ikEIHAR
PEOoBRHTIEB, CEREEOE Ay FABEHBEERZSVTRIF L 2K,
BiiBik&E2E& L L TOENBRES>WTHRIT 3,

BB, By CEBEREENRAL ICERERRRES. BAHRSHMRIJITONVT
B PARBHRIC L IHENPBELEZL S,
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