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Anzlysis of natural circulation in the

in-core structure test section (T;)} in

the case of a blower trip
Yoshiyuki INAGAKI, Hiroshi KAWAMURA and Toshiyuki TANAKA

Department of High Temperature Engineering,

Tokal Research Establishment, JAERI

(Received August 29, 1984)

When a blower trip occurs in an abnormal condition of the in-core
structure test section (T,), natural circulation will develop in the two
flow channels which are formed by the gap between the fixed réflector and -
the side shield and the gap between the side shield and the core barrel.
The natural circulation heats up the sturctures of T., such as a core
restraint mechanism and a core barrel and others. Moreover, the radiation
emitted from the heated core barrel enhances markably heating-up of the
pressure vessel.

This report deals with an analysis of the natural circulation accurred
after a blower trip, and with the effect on the temperature rise of the

structures of T,. Possible countermeasures are also discussed.

Keywords: High-temperature, Gas-cooled Reactor, In-core Structure, Natural

Circulation, Heat Transfer, Pressure Vessel, Core Barrel
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BrobERTEEORE LR L, BAEELLT~NY v AT ZOERDBEED 5, BELICE -
TRITPAR TS iC IR A~ & & OB~ o, ToREEERE, AFHMSETVES
DI LA EBEI T Do LoT, FIHENOE~D 7oL LR OREERIE, (2.25) KK
HERRL4A2BTbDE LTS
) ERSHRAEEE
EAEREOBEBICET 5 ERHROR € M Nup i, BHFERICN T2 Emery—Chu’ o
REHNEE, ROLHITEBAZL LN B,

g —0.25 )
Nu =0;38-(Gr-Pr)“25-(—E—) (102<GrPr<107) (2.2 6)

Fegeodi« |l Ty—Tsl

y2

Gr 75 RAR7¥=

d RFEE =S E (m)
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SN L 2 DBRIETRE (1./C)
£ EEHRKBOREHEIAHOES (m)

&, O FHOSERES Ty , Tw, &L, HREEE T; 0L, SEELRERORA
HH g, g, BRATREN S,

1 (Wit ) (2.27)
9, =@y, Ty~ Ty ) (W nf ) (2.2 8)
%H,anz;gﬁﬁéﬁwwéﬁﬁﬁﬂ&éﬁ (W nf K2
iy, 1 SFHE 2 ~OBRE g 2, RATRENS,
q=an (Tw, —Tw, ) (W./mf) (2.2 9)
aq - BEE 120 SEEM 2 ~OBnER (W m’ K)

S5k, g=q,=q, THBME, (227) ~(2.29) XKD, ay, ay KkU¥ag OH
A3 IRADILIL T Bo

1 1 i
= + (2.30)
2n an, Un,
LT, g, = an, LRETEH L&, B & AR OBZER an, |, an, BEATHEA SN
Thd,
NUn «d
n, =Gn, =2 2 (2.31)

ﬁﬂﬁﬁm&%ﬁh%&etaﬁﬁﬁwztwbﬁ@ﬂﬁﬁm,memalﬁm;OQienf

Wh, LL, Martinelli OREMAEFARENRE LTV EDRL, RFAETEH, ~)T4H4
Z T ERBORNMERE LD T, FEICIE Emery—Chu OXEH W,

7%, Martinelli OREBAOGAFABEERENETE~NS,
(3)  EREBTH & BANKOHE SR B=ESR

B & B AR OB AR EEE o, SREERD 2RFYE L, KALORDI,

a = \/af+(2 an )’

(W, ntK) (2.32)
2.2.4 ~YWLHADRKRE T V¥ ADOR
1} EEIEOR
~1) g a i ZOEBHRRERATESL S,
du _ _ dP — _i, + —E; : T ul (2.3 32
ou T4 P D L ; etuwitu '
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0 L~ LR DT (kg/At)
u ' (m/s)
A B ORI

C Bt AOOT ER IR R IE

L Bk (m)

D [ REER =2 XRBIE ' (m)

P [ FEH . (MPa)

oD EHBOET, 408 1 HIENAEOHE, 2 HIEAOHE, FI3HIRBERED
BTH B £, uMEDEXIEAN) 7452 IEERRER Figh o oA ~Fh, BoL

ZZFFHENFENEHDET B, :
TCTT, m=pudl, BTEHPHEE o LBE TOME (P =pRT, R I HFATEH) &LT

(2.33) REERT2 LKA S,

A ¢ : dT
P - + . (2.34)
dy ' D L 2 0T  dy
Hig, FXx2afc 9 & kAicii s,
Pj=Pjy A0\ T
e )~ mim -

(2.35)
BEARAETHEBEFE (j=1) o biE&Fa (=N, N=22) FTEXEEATLLK
Hicti 3,

N A q dy nf
—-p =- egedy ot — ) — mim!+ (T,—T._)
Py 1 12-1:1 {ﬂj gdy <D 3 >2Pj m | m o, T, 1

(2.36)

4y i @EHEOR| AR
B R GHA ~ (R ~ O RS & fERE A~ O~ TS LR OB ANBRERETHE120,
CH2EBICBIATHREIRIEL VL, Licd-T, (2.36) REDEAHSBKTT 5.

E 4, + < Ay Im, |
. . - + . m
2 [P BT T T ey

m, T p" T, 0" }

+
02, i) Tz, "
- gi 0 . ege Ay A + o Ay sy, Im N
2, Pao, D,, L /2 0qo, ) S
2 T 11— T L n
. m;,  Tqo, i) (10,j-D (2.37)
0010, i) Tyo, ™ '
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T LT, W2 REEREHE ~IEE AR AR &, BE 1O BMEEAN O~ 3 TN LOVER
Bakbd,

B - LT AIREOBE SR LD, ~U v AT ROBRBRMNTELICIEE5ETICRELOD
B A 5, AFETE, ~U U LHRDKRGTEREEL,S 60 MR 01005 & L, TOROHE
RERRETEDT B ERE LT

sepGERAIKEE, BITIREE (BEHSE LD o ARG $ TORE) RUBRERRECST 5~
)y L f AR EHEDHBELEGE AL TiLRT,

1) JEREIKAE

i) e

mz.A2+m10 'Am:G1 ) (2.38)
m,, A, =G, (2.39)
A EBBMERE (af)
G, . [EER FHA B AT RS & R~ O~ 0 TS L VTS O ER IR
(=3.6) (kg s) _
G.: a7 L ~ENESERBOERHER (=0.4) (kg 's)

2

i) SR

Tz,bottom - Tm,bottom = T:z,bottom (2.40)

2) BEIRAE
i) RSt

m,*A,+m_ A, =G, (1— ! ) (2.4 1)

‘ . t
m,*A, =G, <l_'7?5f> (2.4 2)

o IEEEME A S O AR (sec)

) BERHE
Tzrbottom =T, bottom Tna,bottom (2.43)
3) BARERRE
1) B
m,*A,+m A, 6 =0 (2.4 4)
m, * A, =0 ‘ (2.45)
) RS
Tz,bottoszlo, bottom (2.4 6)
T, top = Tic. top (2.47)
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RE bottom EHMALM (j=1) %, top@EMW(j=22) LT, i, i
Fi2i, a7 UV ~ENERERBERT .
(2) R OEIBERIRR
B5E AR~ QIR A~ E IR OE /HBRIRI L 3 2 HR G, B OBBIES, AFHENVED
ERUHEBHEAOROE MERIERN TH . #-T, CORBOTEIBEFEK §. AR ss,

11+’12 {l_)-CZ

§,= + (1./m) (2.4 8)
D L
D fREEE= 2 xXHKBiE (m)
L :ABE o (m)
A, : W DB EREL
A, L~ R DRI T TR AR

"y

| R A OO RA R

_ {, B CES D ETHRR AR
S DB A, RIKR DR,
i) &Lifi (Re>2000)

i 0.25

Re

) @i (Re<2000)

1 =20 (2.5 0)
Re

BT~ OEADRIE, ET AR MR i MfE RO 2 EHFICHEl - BIRE S - T %, 2D
SBAOEMEEES A, HRREDRDI,

_Sm_ 1
i,=115 2 ! Fo__ Q——RDE x 2 (2.5 1)
T ey U
D Fo
CREEE= 2 X E (m)
B HBORJADES (m)
dm I RIEE O RO OEE (m)
Fo @ #/ied DMk (nd)
Sm . RIEE O EDR QR AR U] A ¥ i (nf)
¢ ‘=dm/B

Cxi B ORFEMOMIKL 2 ik VIES SERK
(2.5 1) Xkbskwse, 4,=0025TH5,
A R~ 2 7 o5 LoVl OE AR & 2 2 BRI, R OBEBIER, HAT®OE)
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BEEFOES, LA NLA Y Y SORDERDE B, 5T, CORBOEITHKARE &,
BIRRICTE B,

Ao+d, { +¢,
+ — (2.52)
D L

§10:

Al TVARPUVAYEY v IO DEH
st Sid (2.4 8) NEEERTH Do
LR MLA YR Y TOED R, B-—RE, B—REEHOLECHRBOENRRNELIES
ES AR SN D, T, TORMEEHHTIOC, VALY YIOBDIER A, £KE
Lo fIEREANE~2 T NLARRE TR, VALNLA Y Y 7 ORDIERAZEN TS 5,

2.3 EHEARE

SE, EEREARA L TERERRERBY BHEEAVIK, 3750, THEERTA~
) YA AR DERE EHENS v AOHERTYV, BiBERE, BRERRE~LIHRELZED .
BEOEETEII< Y v 7 RET, ~) Y aH20OREEFRIEFBRAAETITY, FEDOR
EFPHNICINE 2 T TREFNEET » 0o PRFHEZLUTICRT .

D BE
T - Th .
o <10
2) B
ml - m¥ 1 <107

2T, nRHEHEOEEEERT,
HEo-FO7O—F+—b%& Fig, 23177,



Height (m)

38

30
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1

Flow pass of

64505

$4449

%3848

$3662

$3562

20

15

10

Fig. 2.1

I Flow rate
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block
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block

High
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temperature

-3

temperaturg-

Graphite

Carbon

! Graphite

Support nplate
T

Diagrid

Calculation

L 97
Iy
F0°F
| ‘ 0
Ol |-
=g |
-l .§ '
e @ % 7
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— ; ‘:_-',:'

model { Axial mesh )

forced
circulation

——= Flow pass of
natural
circulation

Side shield structure

Restraint ring

Core restraint
mechanism

Core barrel

Pressure vessel

Heat insulater
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Radial mesh number {i)

Heat insulater

$4615 97 100
©4505 55
3848 3005
%3662 28
%3562 ‘50
i
1
y 3§ 10 12 13
b .
X He | He
Fixed reflector Insulater Pressure vessel
"_ﬂ_‘—,
Side shield structure Core harrel
Boundéry condi tion
Fixed reflector (i =1)
Air (i=14)
Fig. 2.2 Calculation model (Radial mesh)
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C Start )

Initial value

Calculation of

wall temperature

Calealation of He

gas temperature

>

Yes

Calculation of
flow rate

N=N+1
t=1t+ 4t

QOut put

No
N>M
Yes
End
Fig. 2.3 Fiow chart of calculation

.Error of temperature

. Error of flow rate

: Time

. Time step

:Step number of calculation

:Final step number of

calculation
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3.5 B & *

3.1 EEERE

FEP RS R RER G (T, ) O ik, B R S ~ 3R~ RS R R EA L
e TR TR A 1.8 kg /s TH B, 2HBO~) v LT AOHEEIC LD, BABE
ﬁﬁ%ﬁ%ﬁén%tm@iﬁ%%~ﬂ%ﬁ«m%@ﬁ%ﬁm21k@@,m%ﬁ«w%~ﬁTﬂu
VEEBTIE LS ke s 11D, §1 5 BDRAENELZ, UL, CORFEY T AEWcRIFT
%%ﬂ¢é<,ﬂ@ﬁ%(gLSky@)é&%Kmﬁbf,M%ﬂﬂwwmﬁﬁﬁﬁﬁﬁfﬁ&T
CIEL Fi B A8, MERENOEAE, T 7 VVRUENRBORECRETHEEIEZLALLY,

EREERICBIABEEE A~ VLN ZOEENSE Fig. 3. 1IERT,

3.2 BARERE

TS 2 5 1 538 (FIRBEEREAE) |, 9 0%, 18 00ROERENY Y LT RADRER
it Fig. 5.2, 3.3, 3410, HRBEAROBMELE Fig 3.5 1087, AARGRARE, B
BEEEAS 0.2 4 kg s T, TOHRKECHLL, 1805%ICIF0.15 kg s &85,

HAMEEDENIE, Fig 3.2~ Fig. 3. 41CRT & D ic, BIERGHA~HIEE BRI T8
HASHTARATH D, WHE~NE~2 7L VKRB TRBERZN#T RN LT 2TV 5,
] SR TER RS0 e [E5E RS HAR LI T, 3 7 /N LSS O e S OB T BRI
1.3 9 kW, n? , BRABEER»OZH2RFHIL 4.3 4 kW, of THH, BABRRIC K SMADE
sk TH D, T LT, 37 /5Linb ORI AMINS 5 C &1Lk ENESEOMBDRES
%o :
Fig.3.61%, B AR Eii 510 B RIEGEAN VK, 3 7N v, EABRSOEMRE DR
@ﬁw%ﬁbk@®@$5oQ%ﬁﬁﬁﬁ$51wuwgéwm,%%%@ﬁ%lSOﬁﬁﬁtf%
FHEBOESRERLIEE 45 0 CARATE Y, EASRORSREO LFEER, H8T
Jhr THbe LL, BRMBEEANE CBS TR, BEEELE»S 105 3RICENERDORS
BE@, REEEARBAL, 25, T0OLS, FNERORSRED EHEEREH 2 0°C/ hr T,
EARIEEFRAE L TOHVBESOR 2.5 (ETh b, Hi, AIEEANNE~3 7YV TE, A
DT 55 0~58 0C&DSED~ Y 7 ATAMENS I, BIERS AR LIRTEH DL
HHREERRICEISINBT EIE D,

CDLA, EEMEIFBEO~Y) v LA ZADBRERRE, TAESE, PLOFEBTOMRENIC
FAAY| FDBE LR AT LB EBDLNEDT, FAEBRORECOVTOHRIPLETS
A9, #CTRETR, FABHBORE ERMIEMRIC O THER S,
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4. BARIGERIED XK

HEEAE LABe, EHEE0OEE FREESHAT S, TOBEMEELT, KD3IE
WEZ STV B,

(1) e

AN LAHAEHETE (MuF) TAY AT ZREERLTREL, ~) oo A0BEENSL
THARRARTMLOIEE60TH 5,

(2) fEBRMIT B I5%)

M; +A+ T, v—7OREA VH Oy 2Lk DEEEAEELBE, BEBRERANETOL v
poy s ARRLT, EEEOEERE ( By, B, )FEETS, COBE, BREEET IR
A EThY, RNEER 3000 rpm TiEET S, REDHETHE, EHH3 000
rpm T# 1 kg s DN T LHZAPRNSTFETH 5,

(3) FAARERIT L BEH

EEHEGAE B, FRolURUROMERBETE V. T THEEHABEICL > TRES
HZAEE L, T, OBHET Y. AL, BEANRCHESWAHDBRESERTES~) Y 4
#Hz2OEKKRIT, £/ 4MPaicf0.3 kg s TH D,

PLED 3 BIZ D WTRI AT » 720 EEHNSEZELT, BREEE,»S 1 052RICELOLE
AITHEDE L. BEERELIFITRT,

4.1 RE

HBE LESS0REE~NE, 3T VARCENESSHEAMOREORHEZE{ 2 Fig.4.1iC,
EEABEOSMLE(LE Fig. 4. 21087, MIEEERCNETO M, TAV— 7 OEEEFELD 1.0
MPa / hré& Lime HICRLAE DI, BMELEOEEKEE LTS, BE LREFERFEARRR
i3 & AERD LTV, Chid, BEEESNSORHCEEOHRPE CICERbEN
HEBbNL, it -T, RERLZENERORE EFPIEEBFTEIL,

4.2 BRELCELSH

TEEEEEAE A 5 1 0 BBIC 1 kg s DY D AHREF L & & OBEYOREDORKHME(Z Fig.
4.3z, FEEEROBMEELE Fig. 44T T ~U 7L 22HTHEG, BEERKEHE~HEE
KRS & IEGE NG~ TN LB E L, 3 TN A~ENESEERBICRREEV S
DEUtre THLIE, FPLITEBEAANTESENSY, 2 T LAEKRETIEa TN Vs
HEBADOBHHIC L EZRBEPRD LT, ENEEORE LR4BRBTEE»0THS, E7:, BE
W AT BICIEAY Y A REERECVEESBOY, BER~OI - FYs v 2FEELT300
T&L#,

F@.43K%Lt;ﬁm@mmﬁﬁmxg<,%m37ﬂvwmﬁﬁﬁm¢bfwéoLtﬁa
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T, FHEBORELHEDL L, FHABEORSEEO FFEERH 4°C he T mHE2THR0ES
OS5 EE T D,

4.3 BRSHRICEDLS

BRSSO 3 1 0 AiIC, BRBHIFICED 0.3 kg sD~) T AHFRERLI & & OREEY
OBEEOIKEZL(E Fig. 4.5, BEEABOBMZ(LE Fig 4.6 KRT, ~) VAT ZERTH
BRid, 4.2 HIOBEMEIC L ABALEET, £, TOLEDANYV LT ZORERI00TCL LI,

Fm.45Kﬁbk$ém,M%ﬁ«h%Wﬁ@ﬁﬁuéiDﬁwawmwﬁ,M%ﬁ«wwﬂ
W, 27 AVAVROEAARSEORERAS (RAL LTV S, £, TOLEDENELROEREERE
O LEFEERESTC/ hr T, hEOENAROBESRITEE @A 200G, BREEEL?»S
A3 0 DRICIE S,

3t ALK LZEAFERRERHNONREZET S L, EHEHROBRE LFAEEZE 6T
B L, FAEREEPEITEEEBALEBHER, sokkkidd.
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5. k& i

EHEELEHC B 1 BRI & TEIEEME FEIC ks I A HARRFEOMSERZLTICE L %,
1) EMELERCET SRR
1) 48 3.6 kg st LTH 1 5 BORmE L, EERER~EE~OARERICE R
Nd, LL, ERSEESHOREMMCRFITEEIFREITNE D,
(9) TEEREREE R Bt B HAAERIRT
1) BHEERE, BEREE~EGEERAR TRETREBHT 2RATS D, HEhE~D
e 703 L AT TIR B AT BN TS B0
9) T T ALABERERR, LS FEER, FEEAOESCHEHTEY ZABO, ST
HIETHY, AREBRICLIMAOEENKTHE, T LT, 37/ 50 nhoOREEITE
DENRGEOREN EHRT L.
3) BABEBAEC-ES, THAEESORSEEOLAEEEN20C/ hr T, HRBREIE
CAVEADH25BTHY, BEBSE,SKL 05 SRICRITER 45 0CTEBA S,
1) PRBEAOEK~D 7L AR TR, AUSMTHS50~58 0TCoEEDNY Vv LHAY
HNDI, FOHEBENBETZRY %o
DrokHic, BARBERABSEEICRIZTEEIRT V.
wic, fEREESEE LBe ORIV TORNBRELUT LI LD 5.
(1) HFE (RE#E : .LOMPa. hr)
D BEEEANANCESED, FATROEREFREERVEBRBRABIZLALIRPLE
AN
(2) TEEIC X BEH (N U LA AT D 1.0 kg s, ALNRE 1 30070C)
1) BHOYBRRAE, EAESORDERED LFFEFIN 4T/ hr TH 5,
(3) BAAHIRIC L BIBH (~Y 9L HARE 0.3 ke s, ADRE . 10070C)
1) DR ETHEOHEESHOBRERAE L, ENERORSEED ELAHAEINET, hr THU,
LEHEE A M A AR, EREEE, SR 4R 3 0 SERICE b,
DL, JERESEL LCBESONER, QRUBBEDTSHS.
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HofERic B e 5 &, BEEREHE~RIRES AR O v 1 2 v XEIH
1200, 73524 783K2x 10 ~2x10°, fiEFE~OE~a3 7 LA ERBO LA /X
#1000, /328 783MAxX107~10° TH, BAGRMEZEOXESELATEAL
ALEL 5T b,

Fig. A 13, HEI#HEE AR OUHER LTS 5, HhoXgd, @R H

7, 8

R FIMOBRAERDLTAT, RATREN S,

Gr/Re 232 (@) (A. 1)

Re?/% <£155x10°Gr i) (A.2)

Fig, A, 1 £ DHEF5 &, EERE~MEGE~CARRTHRE ORI, REIFRERE HATTR
DORERMERIC S 2755, HEGEANVE~ T T AULRRRORNE, TRCHBAHRERTS S, L
2 aT, ARBEREOKRFICE, B BRNRBLEOFMPER LS.

AThTiE, ~) 9 aF20ERMHBEEORT, BTV REOBEREEHRBEENRE L
Emery —Chu ORAEAWV o L L, BEEEHE~BIFGE~ KRR & AIRE~ R~ 7YY
AREEBE ORI, RIS EE - N T H B, BESDEEHED, FITFERRMO sk
SR - 1 AR RAEOR 7S ¢, MERENRE LR, Martinelli IKEDEA TH
AohT5b,

d 0,84

Nup = 1.7 5 Fl-av/Gz~+oxJ72 2(Gr+Pre—) .F, (A. 3)

Gz Vv = Re *Pr ¢

. — .- ”'NUH\
F,, F, ! Fig. A, 2iIZmdT &Iic, Gz & Nup O T_/ KEDEE S
. z
EEL

F7-, fhoiesi (2.2 6) AEFEKRTH B,

(A, 3)RE D, BE»OAY T LHANDERNHREEESR anBZRKNITE S,
Nup * 4 '

an:“—B%—~ (W, nf +K) (A.4)

BT, ~) U LA 2 OEEHE BRAHOESHHBRER A FRIL DRDT

a= af + ap (W,/m? <K) (A.5)
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Fig. A. 312, BRIEEMIEHSOEESE~) Y LA AOEENEE, Fig. A. 4RU Fig. A5
i1, ERGRLEEHEEOHBMENETRLIIGDTH S,

Martinelli ®=& Emery—Chu DR ALET 5 &, FBRUGSHRAOHT AL L > TR
B8, EAmEVRESRR, W1 ~3/BRE Martinel |1 ORI BFBE@EHSRE N, TORD,
N YLK R DBLERSAE D, Fig, A, 3R L& S~ 7L HZDEESTE,
Emery— Chu @iz k2 B4R LD &, BEOBEAMCLDEVEBIREES, T, EHEX
B ~ T~ O ARSI & (SO~ 3 TNV ARB DN U L ADREEFRE LY,
Fig. A, 4R LA LS ICARERRESE LTV S HiL, NI TLATR DEEHERPRE (L -
Fr kY, EHEBEBEOBRTMREREDT AN, BRERRESRE T, Fig A SITFL
FESKENEEORSEED FREEEEL (23T hr) , Emery—Chulc & B3tHAH LIS
BRI ENEROESEE R, HEHAE450CEEA L.

CDLAI, HRBERAORSC, SHMRAEZEGDE, o TEEERIIT. £, MIFE~D
e TS LVEIRERITIE, PLEERED LR LA Y b)Y SREOEEND LD, LN
Y LA R DR PRSI R E NEBERITY .

Dbk n, BSIERAO & BRI AT S iCiE, 2 iRE O SRR P aiTi & B A
O BRSO SRAPLELEDN S,
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//7, /Nalural. cr.\nvec-t:;n\
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/ |
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102 10° 10° 0° 10° 107 108 10° e
Gr
Fig. A, 1 Discrimination of forced convection and
Natural convection
1.0
e
~ ™ F,
. ~L_Fi D
[z
= \
<~
0
0 0.5 1.0 1.5 2.0
aNun/Gz
. T = Nu
Fig. A. 2 Relation between ~ and F, ., F,
Z



JAERI-M 84—174

(Lt1[dulliey jo "D ‘UOIIB[UDLILID [BINIEN)

sed 9] PUBR [iBM jO UOLINQIIISIP sinjeradwal, ¢y "F1y

101291 J31 PoXI}

jo dog, 1g81ay Jo Jequnu YSa

1010921 Paxi]
10 W03304q

s /811 §'0 ;2181 MO[J UOIIB[MIILD [BINFEN
(UO11B[NDI1D [BINIBU JO UOL}EI}IUT)
di1y IamoiqQ 191]® 2jnulw au

[*1ieq 2100 puE 2111001318

9IN1ONIIS P[alYys 9P1s puE

PIS1YS 9PIS UIDMIBG [JUUBYD MOl &

10103 J9l paxI] usam}agq [SUUBYD MO 4 ()
sinieisadwai sed af

[98589A 21nSS3ald @

[o11Bq 310D (B
8In}dN13S PISIYS 8p1sS JO 30BIINS 3PISINQ B

9INJONIIS P[21YS SPIS }O JIBJINS 3JPISU

I @

10109391 P3XI] O 92BiINS 3pisinQ

sinjeladwsl

I TEM

004

009

(2D ginjeradwa],



JAERI-M B84—-174

UCTIBINOIID BINIBU YJim 31BJ MO[] JO UOIIBLIBA | 'V '8ig

driy aamo|y

(ulw )y awi

091 021 08 0y 0

_ i ﬂ _ _ _ _ ! _

[911BQ 2100 PUB 2IN}ONI1}S P[IIYS 3PIS UIBMIDQ [BUUBYD MO[ 4]

—— e ——— e ———— ——

0INJONIYS P[OIYS OPIS PUE I0}DS[Jd1 POXIi] UIIMIIG [QUUBYD MO[ J

T{la2urlienw jo b —m-—
nyn—Aiawy Jo by --oomeees

r-

c0—

00

o0
vy
o
S
>
o
o
s

01 AN
wr

0e



B4—174

JAERI-M

(i[12uriiep jo "bayuorje[morto [BIinjeU Ylim 10109]]81

paxty jo dol syl e sinjeradws) [{em JO UOIIBLIBA v 'd1 4 drij

(urw) aw1J,

061 ‘ 0¢l (8 oF

- : | -

[21ikq 230D

5JN1oN11s PJaly$ 9PIS JO 20BJINS 8pIsSIN

re--

I0129[)8Jd PaXI] JO 3DBJINS PISINQ

(1112ur}ie jo bg) uorie[no1id [EINIRU Ylim "dwd] -—-——--

(MyD—-Arewq jo ‘bg) uoiie(nOIEd [einjeU Yilm ~dwa [,

0%

00s

009

(2) ainleradwa ],



