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In the International Fusion Materials Irradiation Facility (IFMIF), liquid lithium is
circulated in the loop under a rather low temperature condition about 250°C to avoid lithium
boiling at an injection of deuteron beams. However, maintaining a temperature of a target
assembly at about 200°C or more so as to avoid a freezing of liquid lithium is needed at
the lithium charge into the loop before the beam injection. Condition in a test cell room
where the target assembly is installed is considered to be vacuum, filled With argon or
helium gas. Furthermore, a back—wall of the target assembly is close to a vertical test
assembly with an outside temperature less than a lithium melting point 180°C. Therefore,
specifications of the target assembly negded under these conditions were examined through
thermal analyses. The result showed that a thermal shield made of stainless steel plates
was better than a thermal insulation made of ceramic fiber from viewpoint-of needed volume,
and that a thermal shield consisting of five plates with an emissivity less than.0.05 was
sufficient under the vacuum condition. Through an analysis for the back-wall where a thermal
insulation/shield can not be attached, the result showed that component with an emissivity
less than 0.1 and a back-wall heater of 9 kW sufficiently maintain the thermal condition

in case of vacuum and helium conditions, respectively.

Keywords : IFMIF, Target Assembly, Thermal Analysis, Thermal Shield, Emissivity
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2.1.2 WME
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£ DEEORIBENE (WK E & AMUEE & OIREZEL 300-50 = 250°C THEE) D@EEE (Qa) &
PRIBE S RE GRE 50°C TREE) 5 b DMEEE () & Z LT (D - Q@) IZHEVWZh ZMLIZEHE
L, MENE L 22 THEEOQORERBESDORENL OBV KT, 2B, IZEL T, HEE
&M (I — R A10) TIXEES (Qor) DA TH Y | Ar/He FEKSEM (r— R All, A12) THIEHBIO
R Qo) IZ LD HDODFIE 725,

(1) REEREHE : Q
Qa=2+7m + A2i*L+ (Ti - To) / In(Ro/Ri)
RIBEBAREEEBRAERE T D L,
Qa = Ao+ Ai* (Ti = To) / [Ro* In(Ro/Ri)]
T,

Ao =2+« 7w «Ro-*L

(2) (RBBARE D b0 EHAREIC 5 HIHEE : Qho
Gbe = o he - (To ~ Ta)
= = CRIBBAMET O B A AR (ho) KRR S b D 0 B A% EAMEE & LCULT
D3RI
ﬁ'lZ/l/ M4 : Nud

2/Nud = 1n [1 + 2.475/(Cl * Rad") ] (10® = Rad < 5X10° DIFH
Nud = (1.031) « Cl * Rad®® (5X10° = Rad = 10° OHFAH
T,

n=1/4 + 1/(10 + 5Rad"'™)

Cl = (3/4) « [Pr/(2.4 + 4.9+ Pr®® + 5+ Pr) )%
TIARTE :6r =g+ B (To— Ta) » d3/wv?
L —1#{ :Rad = Gr * Pr

RIRESRE D H A HEYEER t he = Nud+ 1a/d

(3) PRIBESRED O DIEFIC K 2 HHEEE : Qbr
Qbr = ¢ *Aw* (To* = TwY) / [(1/ew-1) + (1/ ¢ i) (Aw/Ao)]

REBAREEEOBEAEICHRE TS L,
Qbr = ¢ Ao (Tot = Twh) / [(1/e1i) + (1/ e w=1) (Ao/Aw) ]
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2. 2.4 BIEHRETT LV OBEE ik

UTOESIZ3BEOREA—T (O, @, @-@) I THEEZRD, £7. OBGERBRSEE #
WIZREL, &5, OQBERAREEE (1 50C) ZBLUICRET D L. FOROBERKEE
) B OMEBEE Q) BUTG)-@W DX HiekE s, OBUERKRENBIREIEE (RS 1B
DEERARE) 300°COEMH T C 2 # B OBGERMIEE 28X 28R ET 5 & iR H o @iz
BQIBUTM-QDESIZRED, Z0 Q)L @ EHELIRDETHEQDREN LM
ViR, @RERIZ LT 3 ¥ B LIEOBERMIRE bIEKRK D 5 Z &2 L 0 Bl /MUlR m iR E
BRED, TOXHICLTRDODFAMIRERE L YHRELEBDENREZE LI RDETHEQD
WENPDERYIETZ LXK, BUERRBEICS BB AR ERENRE S, I HIZ,
ZOWRER S0C L VIEWEFHAT0CICR bIE 2D L) ICHBEOOREN MY KT,

2B, QB LTk, EZELM (7 — X B10) TITEEH (Qar) DA TH U | Ar/He FERSEM (Fr—
A B1l, B12) CIHEHNB L OHT ADBGREIC L S BHE Qac) I L5 b0 225, F/o, Qi
B LTl EZE5M (U — X B10) TiXEES (Qbr) DHTH Y | Ar/He FFFHK SN (7 — X Bll, Bl2)
TIEEH B LI ORE TOHKMRIC L DBEAE Q) IZL D bODfE 5,

(1) AEERH G EE & 4180 ORREIC L 5 EHE : G
Qac =2+ m » La+ L - (Tj - Ti+1) /In(Rj+1/Rj)
BEE 2 B A O SMAlRE (G+1 FB) OREREEBICBEE TS L,
Qac = Aj+1 - Aa- (Tj - Tj+1) / [Ri*+1 + In(Rj+1/Rj)]
ZIT,

Aj+1 =2+ *Rj+1+ L

(2) HEGERHEB G BB L j+1 FRB) OEHIC L AEEE : Qar
Qar = o *Aj+1 e (Tj* = Tj+1Y) / [(1/ei - 1)+ (1/e1) « (Aj+1/Aj)]

(3) BUEREDIMUET DD D B IARREIZ & 2 FEEE : Qbe
Qbc = Ao * he * (To — Ta)

T CHAMAIEEE O BRI TRBVEER (he) 13 2. 2. 3(2) L EEROKEAEE LY O H %ﬁ{ﬁ@“{f&
L LTRDE, ’

(4) BOERFOSMURTE ) & ORI & 5 HBEE : Qor
Qbr = o *Aw+ (To* - Tw!) / [(1/ ew-1) + (1/ & 1) (Aw/Ao) ]
PR ASMU R E R EOBRARICHE TS &
Qor = o * Ao+ (To* - TQf*) / [/ ei) + (1/ ew1) (Ao/Aw)]
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2.3 HERRBLUVESR

2.3. 1 fRIBE/ BRI NETIRE A

RIBJE/ B A O RIE K USMURE SR 2567 L, 230, fRiRE/ BB AN BB EE (Qa)
ERBE/ BOERIEARE S OREEE Q) LAY 6 O X 5 ICRIBBE & /Bl s
FLOITIETED T & & ORI/ BIERANE COBES 2K 2.3 1277,

400 L I lllllllll [ lllllllll I lllllllll ]

—Case-Al0 O Case-A20]

- ==-Case-All 0 Case-A21| {

3004 e Case-Al12 ¢ Case-A22| -
<

[ B

8 ¥ ]

§ 200} ]

5 A ]
2.
=
Q

= ]

100 f 3

) Lestensns Liviioeens Loeciieia, :

0 100 200 300 400

Radial Location in Insulation/Shielding (mm)

2.3 fRIERE/BUERANERIREE

RIEBHEE (7 — R AL0, All, A12) DIFE. RIBEBWNEIEE T iXXIFrih) & DR HMLE R
(B4 2.3 DFEEHE A R=143. Tmm DALE) WA TORX TR END L 5 IEFENRERL & 5,
T = {Ti * In(Ro/R) - To* In(Ri/R)}/{ln(Ro/Ri)}
o oG, PR TR Ti=300°C, PBISRTEREE To=50'C T 5, —F. BEHAHES (- — 2 A20,
A21, A22) DFATE, NESOBENIBERGERIK Y 5 LOBYRER L OWEHR & 720, X 2.3 1275
T L9 ICBGERIR OB CERFAMIE T Sm 2 &) TREREZONS, B, 87— ATO
RFBRYIRANLE COREDOIAMET — & 1368k 2. 4 &R T,
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2.3.2 fRIBE L BuER A & OMERE bl

2.3 DIRERE 2 DRERE S /BUEBRKERBLIOCZOLEOBHRE(=QQ =) 2F 2.3
(AT

£2.3 X —Fy Ty U RBEEIERKR

Ir—2A HEEX SMAIER IR EE BEEAE
A0 (RIESB. BZE) 327.0 mm 50.0 °C 94.4 W/m
A1l (fRIRJSE. Ar) 139. 6 mm 50.0 C 165.1 W/m
A12 (RIEFE. He) 341.0 mm 50.0 °C 525.0 W/m
A20 (BGBEdkiE, H25) | 168 (75 mm) 48.1 °C 45.8 W/m
A21 (BGEERRIE. Ar) 17/ (80 mm) 48.8 °C 130.0 W/m
A22 (BuE#kik, He) | 408 (195 mm) 49.7 °C 396.0 W/m

HHEERGM (HZ2/Ar/He) IZBWTC, LERRRBES L LERBEKREES (= (WELRBE
WRARAE - 1) x 5 mm) EZHETHE, WTRHBEEREDIZO B MoRiBEEEL
EBTELZ eBNbMD, /o, a7 NERDZZETRERLD 2L 20T, BlEikko
EODEMER (R2.3F0 BEIRE)) N, SBhe—4—FEL/NEL RS,

r—A A10, All TIXZERF OBREE 2 AV CIRIBEBNERRE 2R 7223, BURERE Ciikd
HCHBIL T, BT I v 7 77 A MRBE LY bR T UV LV AIROBUERAEZH WA RETH D,

2.3. 3 BuERRES RO

IZETCOBHEICBVTIEIAT U L ABIROBHR (i) & LT0.2 2BV TE 7228, 0.02 <
BWETHRETHD LEXOND, £ T, 7 —R A20, A21, A22 (2 OW\WT, Bk B 1
EICST U OB ERBHNELZHE TR, 2L, BAEOEBRERN RS FFICERTSE5 L
Z DM OMERARIES BOM EOBRENPFE ST 725 Z & AHEA L= TRAEDEH RO Z T
0.2 CHEE L, £z, BHEL L HEREOENERR S O CTHERAIMIEZE ORE % 50°C CHE
E LT,

() BZERHETTORHR

Kr—ADOHBEHEREZK 2.4 1R T, BHEL 0.2 L H/hELT5 2 & CRERRAEE
WHTZeNTED, Fo, BEEOFE (A20) (TBGERRE OBOBENIEH O HI2 X 50 THF
SEROZRENEE T, BHELZH0.015 KT X2 Z & ICBERRZ 1 KT OBOES, (B
WA ER & SRS BOBAET — & 1348 2. 5 1TRT,) SRR 0.2 LV EWBUERR 2 AT 5
&L B, BERMMERIC L EHESHM (BUERENMET) LT, 0.0512725 LR
ELTYH, BEGTOEMARLIE, 5 MOBIERK CIRIBSELZ B85,
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CITHEELTRIANEZ LIE, BEABOEFNELFFICIET &® 5 LSMUERE 2 D OMgt
B.(Qa) bZENIZITIZHBI L TET L, TNERCETHEREBRBEHE QL) OE (T8 2.5
ZR) ZNSLKTIOILENEL, BB, BREOR EOE LA L CRERRHER 5 8%
oY e ThHD, (LPLRBDL, BUlikikD a7 MEX Y b — % —FREDER
ZEETIRD, BB LEDRBERRKOBHBO—BETICERIIHS,)

50 P T T -
1 O Case-A20 3
H O Case-A21
H © Case-A22 o ]
40 F <o -
F o © ]
30 F E
B C .
el C
S
20 - 0 o 3
F oot °®
o U CRDO 3
- D O -4
= D O -4
10 F 50° 3
- O -5
= OO
- @]
F ~O
'OO
[t Loty letiieinin I
0 0.1 0.2 03 0.4
Emissivity

2.4 BERHHE & B4R

(2) HAFELZEHETCORE

A AFELREM T COBERRME & BN ROBMREK 2.4 1277, T X MEAEERRD
Ar T ADEFE (A21) 3B L He H A DEA (A22) IXBERHBHR RIE T O RIIEEOHEIZ Y
HRETERY, PlE BEELZ ENAET/NES LTS, BUERIEEIL, Ar T 2ADOHAIT 12
e (BEEFER 0. 02340 LLT) £ T LS B2V He H A DFAIZ Uz o Tk 38 #z (BEH =R 0. 03463
LIF) £ETLABOERY, Zhud, BET28ERKEORBER Qa) 0 ) LBEHICLS b
D (Qar) B/ E L, BBEHMNTITERE (Qac) DR TR X 2105 TH D, FlZiE., 7—X A2l
THERRAA S Z RAED 12 2 L7354 (BB ER10.02340), Qa(= 124.2 WD H b, Qar X
3.7-9.4 WITT &R\, (fiyr—ZTO Qa DINFRILAHE 2. 6 12mR3,)

Ar TADHK) 8 fEOBYREREHT 5 He H ADEA, BT BRI OBREZEN /N EL
TH Qac BRELRDDT, Qa % Qb(x 400 Wm) &5 LVMEIZHN X DI ITBGERL AN O E A
FLZ BT DRENREL, R, Ar T AOHFEITH AN TEERIE N £ 2 b, £z,
BEHBETICEIDDRLHED RV, 61T, BUlRKESMURE D O OHE(Qa) B 400 W/m
ThHY., BZEFMETOK 50 Wn Ar T AFEREKMETOK 140 W/m LHBLTRKEL, =%
—DOLBERELREI D,
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3. HHEER X UOZORFEORIBSREICET 588

RIBHERE LTI RETHLIEFEEL L OLOEHEDOS -7y b7 7 UICRH L, e —
L L DRBEMEHRI Lz, ZoRFE, HEEE, F—7 vy N TRECTY L) TARME
LERER. VIA REOMOMMGE, B, REIMEES LU — 4 —MEBOBIERE S £ 5
WHETAZ 2L TEMLE, M, bE—F —OMEEIL, SHRORFRETH D,

3.1 BRidsRAF

3.1.1 fHEETF NV
BRI SBEEAN 3.1 1277, BEENRLETHRTHH-D, EROKY ) AAPLEBFE
— AU E TEREEE Y Lz, SBMEUTOLEBY Tha,

(1) ERE
BRI REE £ X 3. 2 1R T L 5 I 1L HOERO-OICH5E (—8 7 — A Tid 12 ERICHED
L7292 T, ¥ 3.3 ITHEAMITRT L O, S#EE, 7 A MAFM, VIA RE@, e —F—0D
BICBBENH5H0 L L, FEROBHE LOFERIIUTOLBY Th o, FEROE,
BEE ORI LTI 3. 1 ITmRd,

BERO-@ :
FHESA DL R R — ANz, RIBE TOREBERH S E2TT VL LEBERTH D, M
M —INLDBREL -y b TRV T VICEDNBESE S -0IC, BUEREE 1ERET
b, TOBGEREEE LY -7y b TRV VIRBELRIBE TS,

EHRO-© :
HHEE~DRHEREZHEE L TRBY ., %@%A%%Twmut§$1@5 WEEETHD
e, E—F—ZfE L LR,

BRO-0O®) :
EEEBED LSBT MELEERTH D, BENPRBIES RI2FEEDOE (2721
BEFE—L07y v U ¥ MEERERA) 1222 BB —F—2ZRVF T D7D, —
Wy —ATCREREROZ X HIZOx+@X £ 7213Ov+@Y iIcnF L7z, (3.4 3H)

(2) EROBRE L OTE

HEICEL T, FEROBHE, SERNOGERKRES ., #EREROEREE, F#ERO
F 2 MEAVFES~OBRBHREEEEBRT —% & LTEX T, 3.2 IZRT & ICHENR
HHDOZ — 5y b7V T ) BIXOWHRBEIEHERRTH L, FHEIE, IhbDERZL
TOFEIZ LV EMRE K E LT L THfo 7,
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~ A7
Li flow
. V!
ot v 7) : , 5
(SUS3IE > ’: &) - ¥
NIV 9557 ) 7 &

( SERHEES D ~ %&’ )
SrE Wk |7 || /
(=KPEFH ;

| myzz | 4
1.5 1 : ./
e ke
(SUS3/6 ) _
FREFE>7Y
(AR : 150 or50C )
A
(BEHER)

3.1 FHFHEEERS L OF O OFE M3 B 0 2455
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R Y 2o
®~® . g* NO.%%‘;—-
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5 Il !
50 W\ (357
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<
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75
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3.2 FEXNREEHEOBERSE
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B~y LTI DS ER . =TT R TUORER
: (Lifa)
BEMEIE— L}
LA LN
— RERA g
BN R o
ug
sxsREE =
300°C R
I |
I e
| H
I
|
: H
| =
I H 3
I 7 g
[ ™ T
FHES : &
-0.1Pa-K 2% I
-KSE-Arfi R :
*0.09MPa-He 4 X }
I
i
|
i
® I WEEd B,
Ly Assembly | (Metal YD)
H (Backwall Ql | g
= H T I e
I | I
S " 500 ah 7> i :
3 50°C) \ ! : 5
I I
1 - =
i R
i =
__OEFFO+@DxE 12O+
A | Baokwall iy _ |
R
r O~O@): FHERRES DEF (element) R,
- — . BOFEhERT,
* Qheater :HeaterMHMAERE
Qloss A—4Fyb7EU TV (BABESO)MOLOMERE
© EMBERICKAERE: EEN.G-O/. -0, RU. ©-Of
X33 EFHEHERUVZOEEDIEESFITEETIL
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ERDIPAEE
- EREORERHOLAERIL, FRROGEREMICFE CIZT D,
- BROPLMOBEREBEL, ERHAEREOEIEL T D,

« ETHACEB SN TV 2 ERMOGHEG RISV T, BRERA DT LERPLHEOK
AEBEIIAOHE L P LOFEHELFEM L, ERP OO LERERNH ORI OV TH RIS TEY
EEfFERT 5,

cAKEHFHICREB SN TV ERRE (ERO-OM, ©-OM) ORFGE, BLU, HHEND
OBEFHEICBW T, BEEAEO LEARRs 2 FERR S LUV THR L TELIZ L
ZAHOE EEENEE 2 A RAEE L T2,

EROES, 1B, B
CBROE X, ERROXEMALES ZRBEE L LTHERAT 5,
- BHROBIE, FRICRTEAERN D ERE S CEoEE T 5,
CEROE ST, EHRAERNE L ErOBSLERTS, HL, EXO., Q@0 & 5 ICHiE
TS b0, FOMEIR SRS RERT 5,

HHEBEER O KRBT | RS EEZ TR T 5 ERO-0(©) OREm mRIT TR 3. 2 1ITR7

(3) FHEEEB L OEEERSKM
ERO-OHAOBBEIR L OEFEN & OBBENIENICK 3. 3 128 L2, 3EIZELT O
LBV THB,
FHX _
T A I\*IZ/I/EZ?@%J: LTIk, 2= LRI, BEZE, Ar(20°C, K&E). He(20°C. 0. 09 MPa)
0) 3 &j L*ﬁﬁ_j Lﬁ—o
2Ky N7 AR :
E%@&:?&#é&—/f‘y F Py T VEBII2ETCTRLEFEICLIVFEEINTNHNT, EE
HEZO-O (@) (TR THREIZCREWD T,
YT NERRIOX — Ay TR T UIRE  3000C (—EREERSEM)
L LT,

RIS St
EHXO-0% L CERQ-OOWEMNIL, BT Y F 7 LERFRNCIINEEAT 2 TRz SN T
WD, ARETHERSR TS b0 L LT,
SMRIBES SR M
¥ =7y v TRy 7Y ROEEENDOBEL, £T7 M7 27 Y OFmEMN L OFT
Ar/He OBVGER LU TITbR2bDE L, e, 22T, #—7y b7 kEXT)
RO HERED BT & BET A b7 &Y 7Y (VIA) S FHE (RERE : 50°C/150°C, @At 0.2)
FRUBRT, BEREL S mn THTIHEL TS bO & LT,
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(4) fn#Ee —%

8% 3. LI & 512, BEO-@ToMB L — & — i LiE O EEIIHMEE O &EE & F—Ch
50, BRO-OCRe— 2 —ELEOEEIKBAEOEE L V/NEL 2B, ZThid, HEEES
WToY vy 7EEZER L T, FEERRPESMALICEENSH MR THY . BEE 715 m
DOEHEEORED 5B, b—F i La &2 P OMOER 630 mm O (B, EHEOX,
@v) LEELEZNGTHD, b—F L [FHE) REOEBEOREMEZ (T8 3. 3 17T, Mgk
E— % —0ORY HIEFT. BEREUTO4EY Th b,

cHF =Ty "NTECTVORCHEL  BEEO-@

EHEEO—HICLEL : ERO-@. @-0 (K3.41)3H)

- BEER TEHE AR  ERO-0. @-©, O (X3.4(2) &])
HEESE LRI 2 ihK - ERO-@, @O-0, @y (K3.43)2MR)

mEe — &2 — 37 7Y WEEIN T —ICREBT 260 L35, ThbbT LT
U, EHEEFNEFNOGZEANTER O — X ABUIEEREO L — ¥ — i LEEEIC AT
%o (HBURE /) iX7 By 7Y LEERE L CIIRAS,)

Hi
*B

EHEEEEAE : T15mn  BEROX EE@y

e
H33. 8mn H38. 8nm
ERO-© 5%@ ZEO-© W300mm CESGRO)
[ EE® Hoom \| =7\ [\ EHO H60m \\ mxqy/_\EEQ Ho0m \
BWHD H67. 6mn ‘ |

(D11 EHR (2) 12 % (3) 12 kK

3.4 BWHEEER &7k

5) ¥ =4y TR Y LG EmBEDOEREOEMEGKH ,
EFEO-Of, BERO-Of. ERO-OFOBEMEBUEI R) i3, BYmEORERICE S K[3. 1]
IZBWTHEDIC L D EEOTE 2 BH (RSFRIFHE) LU ToRERAWTEHE L,

1/R = 1.7x10° / {(81+80) /A1 + (82+80) /A2} x (a/Act)

ZZT, /R, 8, ADBELEZENEN WmK, um, W/mK & L5, £72, 860 =23, 81 =62 =6
&L, FRERXFPOEFOHRAILETRT,)

AR O BIRE (1/R) 13, EO#HMEERE & BT OB EHE & O (a/Act) AT 5,
COHIFE, MUSTEAP LM OBI WIZLY ., a/Act = 0.6P/H LELTHZ L HT.
&5, H&ELT JUXNEES HB = 187 MPa #8FH L7z,) AFHETRHUTOI@EY ZREL
Teo (/R OMEIZIRD 3 D DI, B EROREIEKEFET 5000,)

a/Act = 0.1 (P = 31 MPa (ZHBY) DFA : 1/R = 4-5 kW/m’K
P =0.09 MPa (a/Act = 2.9x10*{ZHEY) DF/E :  1/R = 12-17 W/mPeK
P = 0.18 MPa (a/Act = 5.8x107*IZFHY) DIES : 1/R ~ 26 W/m*K _
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3.1.2 (il

(1) ¥ A MEABERS
Ar BEL W He A DOYHEEIZENFATER 2. 2[2. 31 B X OMF6 2. 3[2. 411 LA D LT 5,

(2) @BMPYRER

Z—Fy bTEVTIVBIOEEEOHE X SUS316 Thb & LT, #DEEHERITFHE
3.4[3.2liIckBrb DT 5,
(3) HEE=

AHETEY =Ty b7 T Y HEE, VIA OBHERIIF—TH5H L LT, BHEK
0. 05-0. 2 DHIFH THWFT L7,

3.1.3 it — A ,
TAMENVEFEK, VIARTRE, 7Er7 ) LR L ORI OB OBRE, BHRR (¥
—Ty b TRV, HEEE, VIA), bE—F—fETHEADOENMIEY, R 1LIRTEI RTr—
B URRET L7,

% 3. 1 HEEED L O DI DR AR — 2

r—A | BEK | VIAR@IRE PR EMR SR BHE | e—F T
B0O1 =K 50°C HAhmE gL 0. 1 0.2 TA(D-@)
B002 B 150°C HEAREAELL 0. 1 0.2 TA(D-@)
B003 | HEZs 50°C BRI 0. 1 0.1 TA(D-®@)
B004 HZE 150°C HEfhmEAEL 0.1 0.1 TA(D-®@)
B005 =g 50°C BRI 0. 1 0.05 TA(D-@)
B006 Bz 150°C FERmAEL 0. 1 0.05 TA(D-@)
B007 = 50°C FR{HE 0. 09 MPa 0.2 TA(D-@)
B101 Ar 50°C BEAREFELL 0. 1 0.2 TA(D-®@)
B102 Ar 150°C At 0. 1 0.2 TA (D-@)
B201 He 50°C PAFE 0. 09 MPa 0.2 TA(D-@)
B202 He 150°C T 0. 09 MPa 0.2 TA(D-@)
B203 He 50°C FEAFIE 0. 09 MPa 0.1 TA(D-@)
B204 He 150°C FRATE 0. 09 MPa 0.1 TA(D-@)
B205 He 50°C PRAFIE 0. 09 MPa 0.05 TA(D-®@)
B206 He 150°C FRAFE 0. 09 MPa 0.05 TA(D-@)
B207 He 50°C PRAFE 0. 18 MPa 0.2 TA(D-@)
B211 He 50°C FRAFE 0. 09 MPa 0.2 TA + BW(@D-©®@)
B212 He 50°C FRfTE 0. 09 MPa 0.1 TA + BW(@D-©@)
B213 He 50°C FRAFE 0. 09 MPa 0.05 | TA + BW(®D-©®)
B221 He 50°C FRfHE 0. 09 MPa 0.2 TA + BW((D-1Dx)
B231 He 50°C FRAFE 0. 09 MPa 0.2 TA + BW(@D-@y)

¥ TA: Z—=7 v b7 7 ) (BERO-©) O LERO-DIZe —F—2 WY fFiF
TA+BA : HEEEO—# (EFO-Q©, @-Ox, @-Ov) Zbb—F—%2EY fHi}
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3.2 HEFGHE

3.2.1 AN FIE

MAFT, b — 5 — AR ERO-OMEMABEH, BHEA~OBIOBUTL OB ARSI S
£ 5 REHRO-OREZRATHBIORIAT L 0 RDIbOTHB, ZORFHEICE LN S B
HEERITIRETT O L B0 Th s,

+ b—&— AE
c ZRO-OWN, EXRO-O (@) NOE=H (SUS316 P7)
- BRO-OH., HERO-OHF. ERO-OM nRfililDEzE (SUS316-SUS316 1)
c ZHRO-OB L UEEO-O (@) 0RE COFME (Ar. He) & DEVRE (T L 5 Kk
* EFRO-DOB LUERQO-Q (@) 0RE TO VA & DIEHIT & 5 ik
AR D7 —AZx L, UTOREZBEL LT —¥ —ABRERE LT,
- ERO-O (@) NEARRE BFZ : 200°CLL E
* ERO-O (@) WEIEE BAE : 300CLLT

RAKIEE BIX LI BLoBiEZ B E LEETFRBOLHETHD, -, BREEEBE XY —
7y TR T ) BLOYHEEEDREMEDOERE (BE., TEOMIE) 2HHE LEBLTH
6 o .
LRBRDOEICETHROHEETAZEALIZOT, AZETCIL, BB SRWVEY, ¥ —4y
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BRERR THIMEBEMER T _NEMEITIUTO2 8T L L,

(1) #—F v 7y 7Y (SHEE ST
TErTIUBIOEEEOMEILSUS3I6 THY, FOHEEERE M) 971 kg ODNFRIT, 7T
V7 VB E (M1A)846 kg, HHEHEEE B MBW) 125 kg THDH & Liz,

(2) Btk
QEDFR, €T Iy s T 7 A A—BOMEE LD b AT L AR Y B BERIA 013
5 BEUVMERERE LTV S 2 L BNt 0T, AETIHERMER & L CRERIED 2% %
S, SELUTFOHETHS & L,

S
Ty 7Y ZHESEMS 10B-Sch40 BLE (B R SEE :59.2ke/m) &HRL, ZORS
LDIUTDLBYTHD L L,

L =Mma/ (69.2 kg/m) = 14.3 m
HE
BERHIIE X 0. 2mm O SUS316 DR TH B & Lz, 7o, A BoRE 2 X5
R— M, HEBELFRICERZE L, 2ETRLELIICT A MEAEFEKSLHICE VL
BERPIEBROBEPNRRY VP R— N2 B 0BEREOERMIS) I T LR L7225, (FE
FAZDOWTIEE 4. 2 THHA)

Mts = 22 (m+di+ L' tp) = 828 kg (BEZE, 7/ —A A20, i:1-16)
892 kg (Ar, 7—R A21, 1i:1-17)
2757 kg (He, 77— A A22, 1:1-40)

T T, BB 1 F B OB ORANIL T OEE LS,

di =110 mm + 277.4 mm
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4.1.2 BEZM ,
UTD 24 %2RFCH-ZTe— ¥ —BFEBEEZHEIZTRD =,
(1) BEEH
Z—Fy TR TY
UF o LBEREIOT 27 ) % 5 BT 0CHS 3000CETMES S L L, FOFEIBEFEEIT
60 K/h & L7z, 2B, FESIILER — ¥ —FEOHE T, TR 7 LEICBIERE L
M —ZRELINTWTH—IZHEBENS L LT,

LY SES
YR — b 2B BERE % 5 B CIIEE 0°C2 b 150°CE TEVE % & L, Bk D &
REREEL 30 K/h & LTz,

(2) IREHERI S

=y N7 T UM 00CICBELZED, VFvLERFIHOT 27 Y RRZEORE
BRIZR T DMV — % —FEHFE Lo, Bt —%—iX, 20 300°CHFIRERICBITST
BT VDO DOBBAERSICHYETIENZMGET DI &ITLY, 300C—EBITHFEI D, HKEL
Bix, EREHETHOEEES I OCEOEFELELT v 7Y 228 L L,

(3) REFOKEE
Z—iy TR T Y ORBROKEEL, BERGFOBMELBRICGEHUEINEA, 22
TIIRSRIOREE LT, TV VIBRED 300COL DX i,

4.1.3 Wobkf
=5y " TeUT Y B IOBGEREOMEILSUS316 TH Y TOHE (p) B L OHE(C) iXE
BIZLLTUTOETHD & L,
p = 7.95x10° kg/m®
C = 5.50x10% J/kg*K

4.1.4 Bt —A
ENEFNDOT A M VEFBAREEFICHIE LT, R BRBREEHEZHIZ LEUTOr —2%
MAE DR,
#®4le—F—FEHE—R

F 2 M ENVEFHEER RIRHR 7 — A LRI 7 — R
HzE A20 (v : 46 W/m) B003 (& : 79 W *)
RRJE Ar A21 (FkZh : 130 W/m) B101 (H#h : 241 W %)
0.09 MPa-He A22 (H#h : 396 W/m) B231 (A : 4451 W *)

* ETHBETAORD, /O 1/2 1243 5 TH D,



JAEA-Technology 2006-003

4.2 HEFB®

4.2.1 EEHHA
K42 eI —HFBHELE %

QH :MEREE—F—FE (QTG + QTS + QLA + QLB)
QTG (F—T YT TVBIOEEEDRBICSNERt—F—FE
QTS BVERABLIOYR—rORBICLE e— KR
QLA RIBEHNODOKEE CEDHERESR)
QLB :FERIRENLOBEE SEDHEREESR)
MTG (F—F o7 TVBIOETECEE (MTA + MBW)
MTA (Z—F9rNTRUCTIOEERE
MBW EHENCEE
MTS BUERERBI YR —FOEE EUEREEED21E)
L (Z=T N7 e TIREOBEREES~DOHEE (14.3 m)
di BEREOIZBEORBOE (110 m + 277. 4 mm)
t BEREOEBOKRE (0.2 mm)
p F=TVNTRITIBLOBGEREDEE (7.95x10° kg/m®)
C F—=T T TIBIOBERAEDLLE (5.50x102 J/kg*K)
ATTG (Z—F T2 7UBEIOSEEED FHIBE (300 K)
ATTS :BGERED FRIBE (150 K)
T FEFTERR (1. 8x10* s)

4.2.2 e— ¥ —REHESHIE

4.1 TRAZZEMIZESE, UTFOL I CHE LR,

(D) =7y T U7V BIUOEEEORBICLERES : QI6
QIG = MG+ C+ ATTG6 / T

- (2) POERER L O R — FORIRICHERES - QTS

QIS = MIS*C-ATTS / T

(3) PRIEERHD DOEE : QLA
2ETIIBEMAR S ORBEERICOVWTHE LD T, QAE 4. 1 DEICREREDOE X L
ERUEERD,

(4) FERIRERD D OFSEAE : QLB
SETHLETHRETNVEZAVTCHELLZDOT, QBIZER4L 1 OFES 2B LIEEERS,

(6) BERE—F—FE ™
FRD LB & DEHOMEE Lz,

QH = QTG + QTS + QLA + QLB
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4.3 HERRBIUER

RAZIIRERe —F—REBEEF LD, TNEFNOT A M EVEBFRARKEKEFICHGLZE—
B — R EBEIZIHOVWTUTIZRARS,

4.3.1 EZELETO —F—KE

HZELZMATIE, BRERE—F—FEBIXI 4K THY, 20 bREDZDO e —F —FE Q16 +
Q) AETH Y, BB QA + QB) X 1 kWU T ThH D, RIEFH G h 2R D2 DX, &
ik — ¥ —FBEILINEL TED, HREH D OHE(QLB) IZ2ED 1%L T THH DT,
BT OBEINCEHNER R RVHATHOLERE — ¥ —FEOHEIXIZEAEEDLLRNER
b s, LERBEBRKENL 16 THY, P R— 2RO EBEREOEEN Y —F v b TV
TVREIZRDZOT, JYBEELRBERM ORTNS, RENLRREFICHIT TRHETH D,

4.3.2 Ar O —F—RE

RRE Ar S T Tl FERIEEIRE X 3 ETORE S — R TiL 2000CLA EICR 2o 7= DT,
IEFE72 TR TE720DS, 20-300°CDIREHMH Tl He DEEERIT Ar DEME RO 8. 29-8. 66
& (ft§k 2.2, 2.3) THHOT, Ar FHETTHr—ABWBL OX IR —F—%2EILL, HREER
Ex 2000CPL BIC L2 & S OB QB) 1%, 1.07 kW (= 8.90 kW / 8.29) TH Y, LB —F—
BEITLI6KN TH2D EHRATE 2, LERBERBREENL 17 TH Y, & BERBGERM O
WMZ CEREE L — % —ORFPBRENRRIICHIT TLETH D,

4.3.3 He & T —%—%KE

0.09 MPa-He &M Tl, REQRBGERDIZOMEIER., FEREHE BN KELL Y, HLE
e —F —FEIT KW IZHET D, LELBEFREKES 0K L ZROEDOTHREDOZDOL
—H—FBHLRKELRY, YR 28O EBEREOEERN T 7Y DIFERELRY, =
NHBBILAMETHD, 72, FREFOL —FZ —EZLBREEREE 25,

#£4.3 VEr —FZ—FEBLONR (BAL : kW)

F A MELVEFERK H2e K&EAr  0.09 MPa-He
TRy 7 U B X OHEEDFIRIZNIERES QT6) 8.90 8.90 8.90
IR R L O R — MO RIRICSLERE S Q19) 3.80 4.09 12. 64
FRIBER D B DL EAE: (QLA) 0. 66 1.86 5. 66
FEMRIBER D> B O HEE: (QLB) 0.16 (1.07) 8.90
VB e —&—RFE Q) 13. 52 (15.92) 36. 10
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5. TLOBICEASEBORE

5.1 ¥¢®

BFHERBLOCI =7y b T ECT7 Y OEEL 200CL LICBRHFT 542N T 5 720E
W U7 BT RS SO E R — X —REOBRHNOBRIILUTOLBY TH 5,

51.1 =7y N7y 7 V{RIER#E
Z—=Gy b ANEY EROFBEEEREZET T 285 OB OFRER. LITO D & ASKEH

L7z,

(1) =Ty "7y T DRBEERE LTI, ¥ Iv 7 77 A R_—DREBZAVD LY
b ATV AFIRDOZBEGERGEEZFHVDIEO Na Xy Mebo b, FlzE, HiEL
T TR, (R DL S 28 327 mn Td 5 OISk L, BUERE O LEE X3 75 m (16 J8)
TH 5,

2) BOUERBROBHBE /NS T5Z & CREREEZHERT 2HROMLEHEEHOES, T
BEEFFETTRHIOPRENPKREL, BHEREZ0.06 LT ETIE, LEREE S @ERED
JEE 20 mm) IZTES, T7AMEAERH R (Ar, He) THEZSNTWAEEIL, BBEMR
FIZHADBREIC KB I N D720, BHEEZ/NEL LT, BERKROLEREIT Ar &
PSR TiL 12, He BEKEMHTIL38 TH D,

5.1.2 HHEER X OV O EDORIES
RIBFEEREZELCER, BHEBIOZDOREOZ—4Fy T2 T7 U OBMITOREE.,

AT &AM LT,

(1) HBENMELRB0, b —F—i LAREREEmEFTLOBRETHY . ZZOEERER
BI2Z EREEERD,

(2) BZELXMT T, WEE— 722 7Y O8N R < (BEMERELL 0.1 LLE) 2 olEkRs
0.1RBEUTTHALRBIE, 7T VORIt —F— LT L THYEBERONEES 216°CLL
Eklztcxs,

B) TAREAERHTA (Ar, He) T ENTWABRASIT. FEEE—RET A M 727U (VTA)
FDOMMR 1.5 mm COBYREN K E | BEEMCIERROZEITIZE A TED RN, ¥—Fy
FTET Y DRI —H— T L2720 i, FEmaER ORI Y F o ARLS (180°C) BLTF
ThHbdH, BT, BURERN Ar O 8 {FLLEH 2 He DYE . SmEBEFIEEIZ VIAEE L 1 K
HENIR,

(4) TAFHEK (Ar, He) AT CEHEEEE L 200CLL LIZ T 3 I3 EBERFLOE—AT v
F7U » MIHBIEVIE S Ce—X—%ET L, 7D, K& b—F%— A% 5z 38
Db, BlZiX, He RET CTOHHEEL — ¥ —FEI1L8.9 kWHLETH S,
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5.1.3 m#Ee —4% —RE
FEEREMIEICMLZ, F—F v FT BT U % 5EE/ET 300°C (BulEiE 0 R E T 150°C)
FCHETHCMNERE —F—BRREIIUTOLBY TH 5,

(1) EEEETTR. BRBENLKVUATTHY, MEBEE—F—FE U KVOKREBITELTY
(0.97 t) B L OBEIERRE(0.83 t) ZRIBTAZDICERLEIND,

Q) HAFEHEK (Ar. He) £MHET T, LER e —FZ—FEITH 16 kW Ar) BX O 36 kW (He)
Thbd, Bz He FHET T, BUEKRE (FR—b2ET) ODEER28tIZLEL, Z0H
BOdDe—F—FEN 13 kW HLETHB,

5.2 SR DORE

SEIOBEILY F U LERTNC, FEEMEOERED 200CLLE, ZofhoZ —4Fy v 7Ry

7Y DREN 300CIHERT 5 L VI REHFFITR -T2 DTH D, SHOEELRGITREZ L

TZard,

(D Lo&EE =27 M CEMERAREN - BB ORRES

(2) REMNZEEERMER L 02 OB ORE

() MWRAEEONEEE —F —ORE

4) UVF v LEFAMTOFERAKIN A ZBCENHAINNS W Ar & L, UV F U AEREI He ITE
By HEOERY T U A OmE

(5) WEEE— KRS —5 » b T2V T U ORI - RIEHEORE

(6) WEEE-T &7 ) HOBBA~D Y F 7 ABES L Z0 & & DEMEAMEED Rt

BE R
[2.1] £ YD —1 12608 T—%, AV TA bIEB KLINTEE
(2. 2] #RIRMRA T M TAENE, JIS A9501-2000, HAFURHE
[2.3] BEATEERKETE 45, p328, BAMMESR
[2.4] Harth, R. and Hammeke, K : JUL-666-RB (1970)
[B. IMEEAT ¥k SETH 4R, p30, BAEBYR
[3.2] ASME Sec. II Part D subpart2 Table TCD
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18525 REBRBHES IV EEBDRE

2B ik ik Case—A20 - Case—A21 Case—A22
W BBHTE [Qa=Qb (W/m)] EE5E |Qa=Qb W/m)| EEE [Qa=Qb (W/m)
fRlzL

0.00715 34.6

0.02146 35.6

0.03594 36.7

0.05055 37.8

0.06527 38.8

0.08007 39.9

0.09494 40.9

0.10985 42.0

0.12478 43.0

0.13972 44.0 il
0.15466 451 0.02340 124.2
0.16957 46.1 0.06674 126.8
0.18444 471 0.10922 129.2
0.19927 48.1 0.15062 131.7
0.21404 49.1 0.19081 134.2
0.22875 50.1 0.22976 136.7
0.24337 51.1 0.26749 139.1
0.25791 52.1 0.30400 1415
0.27236 53.1 0.33933 144.0

DWW WWWEEWWEWNRNDINRRNDRINRNRNRNRN = — oo omdomd o i o —
— 0O OO T NBRORN O OO AN RDODN-COOLOTT DN O O©OIORWN

0.03463
0.13779
0.23143
0.31660

390.5
395.1
399.6
404.1
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72,6 BERABRIBHRENR

Case—-A22

Case—A21

25432:0.02340 | EE543:0.22976 | $E513E:0.03463 | $E5TEE:0.23143
Qac (W) | Qar (W) | Qac (W) | Qar (W) | Qac (W) | Qar (W) | Qac (W) | Qar (W)

1BB-2E8 114.8 9.4 71.4 65.3] 3847 58| 3592 40.4
2BH-3EH 1155 8.7 73.2 635] 3849 56| 3604 39.2
3BH-4EH 116.2 8.0 75.1 61.6] 385.1 54| 3615 38.1
AEH-5E8 116.9 7.3 77.0 596| 3852 53| 3626 37.0
5EH-6EH 1176 6.6 79.0 576 | 3854 51| 363.6 36.0
6EB-71EH 118.2 6.0 81.1 555| 3856 49| 3646 350
1EB-8ER 118.8 5.4 83.2 534| 3857 48| 3656 340
sSEB-9ER 119.4 48 85.4 51.2] 3859 46| 3666 33.0
oOEBH-10/ER 120.0 42 87.7 4891 386.1 45| 3675 32.1
10BE-11EH| 1205 3.7 90.1 466 | 386.2 43| 3684 31.2
1MEB-12BE]| 1187 5.6 92.6 441| 386.3 42| 3693 30.3
12 EB-13E8 95.2 415] 3865 40} 3702 29.4
13@BE-14BH 97.8 388| 386.6 39| 3710 28.6
14 B-15FBH 386.7 38| 3719 27.7
15@BEH-16/B B 386.9 371 3727 26.9
16BB-17EH 387.0 35| 3734 26.2
17EBEB-18ZH 387.1 34| 3742 254
18BR-19FE R 387.2 33| 3749 247
19 E-20EH 387.3 32| 3757 23.9
20BB-21EH 3874 31| 3764 232
21[EB-22EH 387.5 30} 3771 225
22EB-23/EH 387.6 29| 3778 21.8
23BB-24/H 387.7 281 3784 21.2
24fFEB-25FEH 387.8 271 3791 205
25 B-26/2H 387.9 26| 3797 19.9
26BH-27EH 388.0 25| 3803 19.3
27 B-28/EH 388.1 24| 3809 18.7
28 B-29EH 388.2 23] 3815 18.1
29BH-30BH 388.3 231 3821 175
30EB-31ER 388.3 22| 3827 16.9
31EBB-32/EH 388.4 21] 3833 16.3
32EB-33EH 388.5 20| 3838 15.8
33[EB-34fEH 388.6 19| 3843 15.3
34[ZH-35EH 388.6 19| 3849 14.7
352 B-36EH 388.7 18] 3854 14.2
36EE-37EH 388.8 1.7] 3859 13.7
372 H-38ER 387.7 28| 3864 13.2
38fEH-39/EH 386.9 12.7
39EB-40EH 388.3 11.3
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18%3.1(1) HEETLLOBRERTESLVERE (EZD-0. D0ES)
; ﬁ"w.ﬁhﬁﬁl Eiif/ﬁ ﬁ&?&ﬁ?ﬁ t—@— Eﬁfﬁiﬁgﬁiﬁ VTAﬂﬁu’[‘iE
* e BE| 18 | B& | WeD) |METEH| W) | WsL) | LD EERE
No| t w L Al Ah Act | Act 8
. 54 Tl mm | mm | mm m2 m2 ‘m2 m2 mm
REBER |~ ER14D 10 | 530 | 77.5 | 0.0411 00053 | —
| BRI — |5 &RE 5 | 530 | 155 | 0.0822
SR\ —|VTAG+FESK) | — | 530 | 155 | 0.0822 | 0.0822 - - 115
BEFR1fd —|BERI-2ER 10 | 530 | 77.5 | 0.0411 0.0053 | —
BER12BR |~ |ER29D 10 [517.5] 45 | 0.0233 0.0052 | —
2 BRothih |- RE | 5 | 505 | 90 | 0.0455 | , _
fNEE |~ |VIAGEES) | — | 505 | 90 | 00455 | 00455 | — | — 70
B2l —|E2-3 R 10 [4925| 45 | 0.0222 0.0049 | —
BFR2-3FER |- [ExR3dD | 10 | 445 | 45 | 0.0200 0.0045 | —
3 [BRIHD — 5 k@ 5 | 410 | 90 | 00369 |
S RE — IVTA+BESK) | — | 410 | 90 {00369 | 00369 | — | — 85
ER3dhid — | EHRI-4ER 10 | 375 | 45 | 0.0169 0.0038 | —
BER4BR |- |BER4GD 10 | 340 | 40 | 00136 | 0.0034 | —
4 [BRPD —|5t%&m@m | 5 | 340 8 [00272 | @
HRE —|VTA+FHES) | — | 340 ] 80 | 00272 | 00272 | — | =— 90
BEFHiD — | BR4-5ER 10 | 340 | 40 | 0.0136 0.0034 | —
BRISER  [—|ERSDPD | 45 [3180[ 375 — | 0.0143 | —
5 |BEHR5H — | BER5-65K | 35 |3700] 375 - 00129 | —
EFR5PD — | BR-THR 20 (3408 75 0.0256
BEHNo 5S-THRADEME 3408 ] 75 0.0256
ERS-6IRA |~ |ERéP [ 283 [4335] 26.2 — 00122 | —
6 |BEXR6hiL |- |ER6-SHER | 133 [461.2 | 524 - 0.0242
EFxetd — |EHR6-0ER | 248 (4929 | 262 00122 | —
ER6-SHRDEMER 461.2 | 52.4 0.0242
EFR6-URRDEMIE 23.0 [ 529.3 0.0122
BRS-TER |- |BR7THD 10 |261.5[ 75 | 0.0196 —  10.0196
7 Ex7iD -4 RE 10 | — | — | 00431 | ,
SRE —|VTIAGHRESK) | — | — | — | 00431 | 00209 | — - 16.5
BERIPDL — | ERT-8ER 20 [350.0 | 37.5 | 0.0131 00070 | —
ER6-SHER | — BRSSPI 175 [438.7 | 52.4 ~ |0.0230
ERT-8BR |- |ERsPid 35 (4282 | 26.2 | 0.0112 0.0150 | —
8 |ER8Hy — |4 &M@ 175 — | — | 00300
SARME —|VTA+FER) | — | — | — | 00300 | 00241 | — - 15
ERsHD — | EXRS-9FHR 35 [449.2 | 26.2 | 0.0118 00157 | —
BEFR6-IER |- [ERoDD 1207 |5333] 30 | 0.0111
BERIER | |ERIFD 315 |4632| 30 | 0.0139 0.0146 | —
9 |ERP — |5 &RE 2325 — | — | 00384 |
SR —|VTAGSFES) | — | — | — | 00384 | 0.0326 — - 15
EFRoud — |EF-108R 40.75[501.6 | 30 | 0.0150 0.0204 | —
ER-10FHR | — |EFR105pD 35 |468.4 | 30 | 0.0141 00164 | —
10 EFR105D —SRE 176 | — — | 00412
S RE —|VTAGZER) | — - — | 00412 - — 15
ER105D — | EHR10-113EHR | 35 {3864 | 30 | 0.0116 00135 | —
EFRI0-11EBER |~ ([ER114D 35 [332.2] 338 | 00112 00116 [ —
11 EFR11dud — |5 RE 175 | — — | 0.0480
SARE — VTA(+a,~m) - - — | 0.0480 - - 15
EFR1dD — | EEEPD 305.9 | 33.8 | 0.0103 0.0107 | —
T A FUE R OEE — AR T LA,
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{16%3.12) HEEFILOBREFRTESIVERE (ERO-0. (x. DxDIHEE)
= oy BExTiE BERERE t—45— | EEREREE| VTAIRE
* e Bx| 18 | B | WD) |HEIEHE| (W) | (WD) | EDFERE
No t w L Al Ah Act Act )

Mgk il T 4Rl mm | mm | mm m2 m2 m2 m2 mm

REEBER - ER1dul 10 | 530 | 77.5 | 0.0411 0.0053 —

1 EFR14iD — |5 &km 5 | 530 | 155 | 0.0822

HEkmE —|VTAG+EESE) | — | 530 | 155 | 0.0822 | 0.0822 — - 115

EFxR1$id — | EHRI2ER 10 | 530 | 775 | 0.0411 0.0053 —

BEFRI2BR |—|EFR24D 10 [517.5] 45 | 0.0233 0.0052 —

o |BEFR2FD — |5V &RE 5 | 505 | 90 | 0.0455

SNEE —|VTAG+SHES%) | — | 505 | 90 | 0.0455 | 0.0455 — - 70

EFR20 — |E2-3ER 10 |4925| 45 | 0.0222 0.0049 | —

BHR2-RR | [ER3HPD 10 | 445 | 45 | 0.0200 0.0045 | —

5 |BEFR3PD —|ShRE | 5 | 410 | 90 | 0.0369
S&RE — |VTA(+FBES) | — | 410 | 90 | 0.0369 | 0.0369 — — 85
BEFR3piD — | BERI4IER 10 | 375 | 45 | 0.0169 0.0038 —
ERHABR |- |BEHRPD 10 [ 340 | 40 [ 0.0136 0.0034 | —
4 ExRGD —\9&|Em 5 | 340 | 80 | 0.0272

S&kE —>|VTAGHZBES) | — | 340 | 80 | 0.0272 | 0.0272 - - 90

EFxdi —>|EFI5ER 10 | 340 | 40 | 0.0136 0.0034 | —

ER4SHER |~ |EFRSPI | 45 (3180 375 - loo143] —

5 | BRSSPI |—|ZEH5-65R | 35 [3700] 375 — 00129 | —

EFE5iD — |ER5-1EBR 20 13408} 75 0.0256

BEFNo 5-THE R DIERER 34081 75 0.0256

EHR5-6FR |- |EFR6hD | 283 4335 26.2 — 00122 | —
6 |EFZ6hiD |- |E®e-sBK | 133 |461.2 | 524 , 0.0242

EE AL — |ER6-9BHR | 248 (4929 | 262 0.0122 —

EXR6-8IEF DEME 461.2 | 524 0.0242
EXR6- 9&5?»0)?&%"5 23.0 [529.3 0.0122

ERS-THR |- [ERTPOD 10 [261.5| 75 | 0.0196 — 10.0196
7 ERIHD — |5 RE 10 - — | 0.0431

SNRE |2 IVIAGRBESR) | — | — | — | 00431 | 0.0209 — — 16.5

Ex19iD — |ERT-SER 20 [350.0 | 37.5 | 0.0131 0.0070 | —

BHR6-8ER |—|ERShiD 17.5 [438.7 | 52.4 0.0230

BXRT-8ER |~ |EHRsPIL 35 [428.2| 26.21 0.0112 00150 | —

8 |ERspily — |5t &RE 175( — | — | 0.0300
S RE — |\VTAGEER) | — — | — | 00300 | 0.0241 - - 15
BE&Eshi — | EHS-ER 35 |449.2 | 26.2 | 0.0118 0.0157 —
BER6CIER | — |BERIPD 20.7 [5333 | 30 0.0111
EHRS-IOBER |- |EFRPD 315 (4632 | 30 { 0.0139 00146 | —
9 [EFodi — (N &E 23.25| — — | 0.0384

S&RE SIVTAGERESR) | — | — — | 0.0384 | 0.0326 — - 15

EFRodi» — |EF-10EH |40.75{501.6 | 30 | 0.0150 0.0204 | -

BHR-10IRF | — |ER104D 35 14684 | 30 | 0.0141 0.0164 -

10 EFRi10tl — |5 &M@ 175 | — — | 0.0412

NEE — |VTAGFHER) | — - — | 0.0412 | 0.0359 - - 1.5

ERi0dul —|EF10-1135% | 35 |3864 | 30 [ 0.0116 00135 | —

BEXR10-11EBR |~ [EFR11HLD 35 [338.8 | 16.9 | 0.0057 00119 | —

11 BRI - |SNRE 175 | — — | 0.0239

S RmE — \VTAGREHER) | — - — | 00239 | 0.0210 — - 1.5

ERi1idid — |BFRI11-1288R | 35 3256 | 16.9 | 0.0055 00114 | -—

EXRN-12BR |- |EHRi1250iD 35 [312.4 [ 16.9 | 0.0053 00109 | -—

12 Ex124000 — |5V R E 175 | — — | 0.0241
S &km - |VTAGEHERK) | — - — | 0.0241 - - 15
EBxR12400 — | BmEdIl 35 [299.3 | 16.9 | 0.0051 0.0105 —
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{18%3.13) HEEFILLDBREFRTEELIUVERE (EED-D. Ov. DvDOES)

; ﬁld)‘i‘ﬁ.hﬁﬁ'ﬂ §§—Tlf ﬁ&ﬁﬁ?ﬁ t—’)'l— Eil’a‘lﬁﬁﬁ?ﬁ VTAﬂﬁuﬁE

* e B&| 18 | BE | WD) (HETEHE| W) | (Wkl) | EDEEEE

No t W L Al Ah Act | Act o)

. 5 Tk mm | mm | mm m2 m2 m2 m2 mm
REEER ~ [EFRIRD 10 | 530 | 77.5 | 0.0411 |0.0053 | —

| (BRI — [SARE 5 | 530 | 155 | 0.0822 o
SNRE —IVTAG+RES) | — | 530 | 155 | 0.0822 | 0.0822 — - 115

ExiBib —>|ERI-2ER 10 | 530 | 775 | 0.0411 0.0053 | —
ERI-2BR |- |ER240D 10 [517.5] 45 | 0.0233 00052 [ —

2 ZR22Ph |- |0 RE 5 | 505 | 90 | 00455 | ) . o
SfikE |- |VTAGSES) | — | 505 | 90 | 00455 | 00455 | — - 70
EZxR200 — |E-3ER 10 |4925| 45 | 0.0222 0.0049 | — -
ER2-IBR |~ |BERIPD 10 | 445 | 45 [ 0.0200 0.0045 —

3 ERIPD | -NERE 5 | 40| 9 | 00369 | -
5 RE _|=|VTAGTES) | — | 410 | 90 | 00369 | 00369 | — - 85
Ex3dul —|ERIUER 10 | 375 | 45 | 0.0169 0.0038 | — e

BERIAER [—|[EFR4ahihb | 10 | 340 [ 40 | 00136 100034 | —

4 ERPL  |-pE@E 1.5 | 340 | 80 | 00272 B
SAjE |~ |VIAGEESR) | — [ 340 ] 80 | 00272 | 00272 | — | - 90
ERPiD — |ERI-5ER 10 | 340 | 40 | 00136 00034 | — '
BERISBER |- [ BEFR5HD | 45 [3180]375| ~— |00143 | —

5 |ER59L —|ER5-65F | 35 |3700] 375 - 100129 | —
BEFshih |- |EHS-1EBR 20 {3408 ]| 75 0.0256

EXNo 5-THRR D ERME 3408 | 75 0.0256
ERS-6ER |- |EFR6HLD 28.3 (4335|262 | — |0.0122 | —

6 |ER6iL | —|EF6-8HA | 13.3 [461.2 ] 524 ~ |0.0242

EFxehih [ |EFRe-9BR | 248 [4929 | 262 00122 | —
EXR6-SIERDEME 461.2 | 52.4 0.0242
EF6- O FOEME 23.0 [529.3 0.0122

BR-TBR | |[ERTPD 10 .{261.5] 75 | 0.0196 — |0.0196

7 Expd |- 5E@\E 10| — | — |o00431 |
SARE —|VTAGBESR) | — | — | — | 00431 | 00209 - - 16.5
EFR7H0 — | ERT-8ER 20 [350.0 | 375 | 0.0131 0.0070 — '
BEHR6-8EHR |- |EHRS8PiD 175 [438.7 | 5244 | o 0.0230
BERT-SHR |- |EReHL 35 [428.2| 26.2 1 0.0112 00150 | —

8 |EK8 P |- |ARE 175| — | — [00300 |
sik@m |~ |VIAGBESR) | — | — | — | 00300 | 00241 | — - 15
EFxshid — | BRG-9ER 35 |449.2 ] 26.2 | 0.0118 00157 | — o
EXR6-9IER | —|EFRopL 207 [5333] 30 | 0.0111
BERG-9OBR |- |EHKohih | 315 (4632 30 { 00139 00146 | —

9 [EFPID — |5 R 2325| — — | 0.0384
SR —|VTIAGEES) | — | — | — | 00384 | 00326 | — - 1.5
BEFRouly — |EHK9-108R |40.75(501.6 | 30 | 0.0150 00204 | — '
EFR-10ER |~ |EBR100]D 35 [468.4 | 30 | 0.0141 00164 | —

10 ER10500 — 5 R\ 175 | — — | 0.0412
S ®km | = |VTACSER) | — - — | 00412 | 0.0359 — - 15
EFxi0dD — |[EFI10-11EHF | 35 (3864 ] 30 | 00116 00135 | —
BEFRI-NER |- [ER11d( 35 [338.8 ] 16.9 | 0.0057 00119 | —

11 | BRNHD —|5KRE 175 | — | — | 00379
S RE - |VTAGRER) | — — | — | 00379 | 0.0321 - - 1.5
EFR11400 — | EF11-1285R | 35 [325.6 | 16.9 | 0.0055 00114 | ~—
BERN-12BR |- |EHR1240 35 [3124 ] 169 | 0.0053 00109 | —

12 ZFxR12¢0 — |5 R\ 175 | — — | 0.0101
SiRmE - (VTA+ZRHER) | — - — | 0.0101 - — 1.5
ExR12701 — | BEEEGD 35 299.3| 16.9 | 0.0051 0.0105 | —
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