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Present Status of High Temperature Superconductors (HTS) and Perspective —— by Ken-ichi Sato —— In 1986, high
temperature superconductors (HTS) were discovered, and in 1987 a yttrium-based HTS material (YBaCuO) was
discovered followed by a bismuth-based (BiSrCaCuQ) HTS material in 1988. Among them, the BiSrCaCuO HTS
material was discovered in Japan, and we can improve a critical current property by adopting plastic deformation
process with a feature of mass production. Althogh this material has shortcomings of brittleness due to a nature of
oxide, a multi-filamentary structure could overcome this shortcomings. Furthermore, usually it is hard to obtain 100%
density of oxide by conventional sintering technique resulting in 85% density of oxide. By developing a controlled
over pressure technique, so called “CT-OP™” it became feasible to obtain 100% density of oxide leading to higher
critical current due to improvement of crystal connectivity and better mechanical properties due to eliminating
porosities in the oxide. This newly developed technique could make it possible to supply execellent BiSrCaCuO wires
(DI-BSCCO®) commercially with high performance and long length features. This paper will describe our history of

wire development and together with application prototypes and future directions.
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WHEEIL, E1BAT VD, SOKOHHEN b,
By — NV FEBRY — RO —< VT U —%&HL, &
QEEAT = VI, 20K DWHEET AL, EAYARER
BEERCTERINT I V2 GHT 5,

YAV AR B RS A S L, BE2IIRT ¥ 78
UA—FAANERET LI EICL Y, 20K ERTAIT B &



(@) 5 #8

Refrigerator

1st stage T T -

2nd stage — T T —— Cooling plate

—— High-Tc
/ magnet

Bi2223 leads —

J
-

Thermal shield —

Cooling bus bar

L Vacuum

(b) & &

10 7TEREEEYI Ry MIBEEE

WMITEFETEDLY T Ay PERBLEW, 2O~ 71y
FOSMER, HEEEZRI10IRT, 28y 7 —F LI, #@ED
ZAZZTHES L. I A VAMINCERS > — v R &3k, e
=)V FOAMINC BRI 2R 2 A — = Y a2 L —
TarEkEE, TNEEERGPRICHEL. 105t LT O
HEEIRFET A 2 L THEBGHE OB~ 7 % v b
TREZ & & ZREER L 720

VA~ A RAE LB ELR L 20K GHEEDOM A HLE T,
BIEDPES T, OBV Y EAETELY 74y bOT
ReEASHH S e 2 ), VAV AREIRBELEG & FVwi-d
FEEEHIRI< 7 % v MlE, 20K TLE L 72BN RETH
HZEWbhol, L LGNL, BEREGHEHEED
BRZ RS 5 2 LA, REERICBIVLETHL, EAT
AR IRBEEROMY LA ERBEOMBRER T X
T, IANVOKERGT O L RENS, £ TORKT—

2008 %18 -

20

15 Cooling capacity .-
of refrigerator .+
— Generated
2 g heat at 4T
5 101 Effective
£ cooling
curve _J-
51 -
Generated
_ _ _—heatat35T
0 -1 Ly ==

10 12 14 16 18 20 22 24
Temperature (K)

B11 4TvI%y FOREE
(O ATREROREME, A 3.5T RERORHE)

B2 ZE L, BASEAHBEN KT 22 L TF
EAEHLATH e &) AR HET B 2 & EMET L7z,

B 11124T <7 4o s OB L IR OB 2 IR § @,
ARG, RHAE L FEEME Y ISR LAz W HIEET I,
HHBOE2LBEAT — VL a4 VL OBMOBEH % 1.5K/W &
EARULL L CHGGT L 7zo 4TS84RS T, WHIBE %
EORETH ER->THBY, v 7%y NI, EHWIKET,
RELGBWIZENFTRESNEH, EBRIZOHEIO SN,
3STHAROGHIEE X, RVIREHIFTHEARE Rlo
THY ., BEELEPEETH 5,

TT= 7%y b OBEOFAR & GHRE) OBRE FEEEIC
FEML T, B1213RT W, FAZIL, RV iRERPE Cr
Heg iz ThloTBY, Bz THTE S, Thdbih
WCEBICHERENTBY, ZOFHEICEY, w72y b
DFFIDUHETDH 5 Z L DD B NIz,

T EERBEE~ 7 f Y N OO 3 R R AL S
GRTE. BHEHREAER) OMEMES ICHEBE SN, &

20—
Cooling capacity .
15 of refrigerator .~
5
w 101
(9]
T Effective cooling .
curve -7
st S =T
Generated
_ heatat7 T
0 . - L L
10 15 20

Temperature (K)

E12 7TRIxvy hOREMR (O: 7T REROERE)
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DAL F RGO OB WS 5 A&, Br &
HIZEL ST HEDEOTHWL AW, 2T B L U4T
EIRBEE Y Ay NI, B F ) RO R @
DREZITEER & R EEDOMEICH W 57z,

INSOMEERT, Fic OS5 CHEM TR 2 EEA
T H200mm ERELT T Ay MRIEENT, 2D~
Ty FPOFBILERD I, NBI*BEIIIRT, ERZEMIC
AT L W) B # BAET A Z LA TEX® | 20K G HFET
LT 5 72D, [EAT4.2 KIZH AN THE I K S VWIREE
THEIET &, SHTRHRERE QBB <. 7 = F 13
LCRERMMEZED, T/, EEIKE R 20K G ZE
Hw, 24 v F 2 AND T THHADTRETH V), EiIRHS
R’ D 5o

X5 BITSHRESHNETITRY bOMEE

Room Temperature Bore Diameter (mm) 200
Inner Diameter (mm) 232
Coil Outer Diameter (mm) 414
Height (mm) 422
Wire Width (mm) 42
Conductor | Wire Thickness (mm) 0.22
No. of Bundles (mm) 2
No. of Double Pancake Coils 44
Total No. of Turns 15,840
Total Weight (kg) 320
Magnetic Field Coefficient (mT/A) 37.6
Inductance (H) 377

BE3 8.1TV¥IJxv MiE

4—-2 EBH—TJIL hREHRE L CHENEA
TWABIRBEEr — 7 VOBREBNTLHIZ. 2O
HOEFE LTIZIZFMOE RIS D . T L VEHRI R
SNTr, BEXRBEROBEL IR B> THAD, 1970 44K,
HEARDOMN DO EBHROBF B M RA2HREL 2D,

—(60)— =EEEEORFEDRRESEROEE

ACSR (Aluminum Conductor Steel Reinforced) & IE:(EIL%
TERDEEM & F—EE, Em TREOMAEI T HER LR
WMTHAEA Y /N—FEHF721ZACIR (Aluminum Conductor
Invar Reinforced) & IHEN S EEDBHIE S iz @@ 2
DEMIE, FLOHE &R/ BHEEOMIRAI b DK
IR T E D Fe-39 40 % Ni &P 2 R L, 4l
DT IV EEEARE LT3 ALZr & ol 53§ S & 7o i 24
HERHTVIGEEHVL720, 3EEMTIERD 275, B
FZOPLEEACTERERYRR L2 C2HBEHAERI
RE CRARIBMEICEN S, 1980 FERICHARDE N &St %
Lz, HE, W7 Y7, PERTORHA SN, 7
CCHERETERH SN, Ritld, KEITHEE IR TV,
1981 4E 5 & O BFAi i & E, 10,000km 12K 1FH & LT
5o ZOREHIL, EROZEREF—EETHY, £
WK2fEoBRA T 720, EEIREIX A L. “High
Temperature Conductors” & ’-E 2%,

WAEEHRE LTHHENEE N — 7V OFHTES
EHEENOREZIL, ITHRHOLE R H ) BREOTHSH 2
OBESJWEE AL, £ 72100 77 AT O OB INAT
BHEINEH, 4%EDFETETHELIDLTHINS,
BN — 7V OfiEEBEINE, HIEX New York D & 9 %
KEWCTIE, BN — 7IVAEERER., ZEITOHHIC
REGEEPLIET, 2WHMICSATREZIRIIZSH 5,
ZHTH L CHERBEE 7 — 7 )V, “High Temperature
Superconducting Cable”, (ZfERDR—EEDEIF — 7N
LT, SELS 10fF5OMARNRET, 2814V
F—PREL AL FHLVENTr—7 IV TH Y, HEkh
LT HEFEDA VT TANT 7 F ¥ —ThHHERE
BEHWTT =7V 2RNER L7200 THEEI TR L 2
LD B,

(1) =7 VEfkon s 5%

CAX ARBEEREERET 7 L F 2 TS DA EE
BHLPERY, ZNERCTZENr— 7 VOS5
(SR TR L7z RIS, BT —7 e LTOIRHT
i, 74y P LTOIDHERLR D, BEP RS,
BT MBS FERL, EEHRICIEEN AR Y
THED B LZRANOFIRDE 2 5N 5 DT, BARD T
HERWAERRETOE — A 7 IVERE % FAICHE L
720 20 BAT—TNVOIEHE LTIE, 8T — 7
DIEH = — AFE WD, im0 ADOFFHR . HE R
L BT T A DR R & WG Lo

BWHr—7VE LTIl e %25 L EROBMEK;LE
T, ZEMEHCTANA T VEREMERT 20, i)
FHErFAELZ®, EE50860, 04%OMITEARE
T, BRBHRIVEAET, AL FNVEEKERHETEL S
EERMER L, W THL2MAEERIRELERLEOMTO
v— M A 7 OVEREDSEAR DT T O IR LA v 2 &
AL 72, B3 1IC1E, HREFOBEANZ RS, 1.4m
Ro3@EkE AT, #E%0.75m X TOMTHEZE S
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I={=| 2EH €)={=| 4/EH

13 ZBERINASIVEHDIERER (4 BEFOH)

800 — T T T
[ As fabricated
: R=1.3m 20cycle 1
R=2m R=1m
[ - ® oo P )
u 5cycl i
600 |- R=25m R=1.5m = C°
s 50cycle R=0.75m
< 400 [ —
o [
200 Ic(initial)=635A |
r ® BENDING
r O BENDING CYCLE 1
ok

1 5 10

Ic Measuring Schedule (Measuring Times)

14 24 5 )VEHFOIR DR UHIFHHE
(BAhOBEIF. BAOHIFFEREMITY 1 U ILHZETRY)

AT, B EROFEME Ef L7 ERETE 14 1TRT @,
R OHILIEFEO SN T, BT Ao nsb
Zebhrolz,

EHILRROEMROURELHERT L5720, SmEDLE
(8J8) REF®EANNA T IVEARZVER L7z, 285813 3,000A
(773K) ThH 5B, BEARAES X OHIFEEE  1.3m THIF 7
RETO, HRERZFMLIHER®, &5 50IRETH
LVEHICELIZR O NS, REEEMARSTRETH Y, il
F72 R8T B AR BRI e\ T & Z2RERR L 72,
(2) ¥t AR O~

Rir—7Ne LCOEEEFMT 5720, 2B A1
FNVEREHIEL ., ZRiEENFEZFHE L 72, 74—~ —
FIZANRAL TVIRICEAT AR B RBEER 2 E45L, 1
B, 2R, 4, 6/ LRSS YT, Ky AgEEE
FE L 72 RAERIBICRT, IEEARTIE, Kia A
BB L THINT 25Ma0H 0. 2E., 48, 6 @0%
JGEATIE, BRI AP RIZHGIT S v BEERER
WROLNTze ZORFERENS, 1BOEMROLR T AT,
LAT) VY ATANKEMNTH Y, 208, 418, ¢BELKD
RimA AL, MERLY APEETAPLRNTH L I &8
Loz,

HEOAHPLRBTHE, ZoOEEZYLFEL LT,
B EMGFKTOMTAZEICED, BEZELBR

2008 %18 -

O 1-layer conductor

102 EH A 2-layer conductor

1 A 4-layer conductor

| ® 6-layer conductor

10°

&
X

LOSS (W/m)

10° 10°
CURRENT (Apeak)

15 ZBERINASIVEHFDZROR
(O: 1EEF. a: 288K, & 4BEHK. @: 6EEHF)

LOSS (W/m)

01 ¢ ®
r calculation
0.001 b w L

100 1000
CURRENT (Ap)

®16 EMiERd4BEFAORZROR (BRIIHEFRZTY)

CTENTED, 22T, BHZHBEKLTOLOZ LIZE
5. %k (4k) BRERMEL, FMiL7z, ZKia ADFF
it REZE 16 1R, EMiiE4EEkoma 2, P
WIBIL, ZokE sz, B15IRLEEGEREY Lk
W4 EARAT, 1000Apeak (Apeak : RBEFHO Y — 7 &
Vi) OBEER T, F0.8W/m THDDIIxF L., k&R
x4 BEROZEHEE A IH0.4W/m & TE 5 2 La%h
o f:o

NS DR EHERIITHE Lz, /) ADBRREIRE
T LAUE, FEFLEEEEMR T, HOMS ToLia A
(W) 13, LTFToORXTETENTE S,

W= pof ICF (2) [ oo ovoe e (2)
F(z) =zz2/2+(1z)In (I-2) «+-vnveeneeeineen, (3)
Z=IOp/IC oo (4)

[ R, I BERER. lop | ¥— 7B
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MBI &0 TR SR L
TWL %5, ZREAORRT Z1E, LRIV EHIC
KiLTErb0eEZOND,, MG EERIT, H
fREOERTHLH 0, LitOMEEROZETE TRk T
&%,

W= o f IMPF (27) [ 70 v v e (5)
F () =z'2'2/24(1z)In (I-2') -« - v v, (6)
ZIIOP/IC - (7)
Im =R0O’Ic/ (ROP<Ri?) ++ v v vomeeeeee e (8)

Ro : MITETEEMROIE, Ri © MFETSEONE

HBREETETOMNM AN 72 & 78R D RSV E
Im &0 EBEONGEIREEOBEEIR ;| lop D5 T5/h3 v
B2k, I (B) 13X (9) L&bh . i A&, PIckpl
TAHEIENDDD,

W2 uoflop™/6 mlm ««vvvvvvenen (9)

EBIZH, B16I1IRT L) I, PICHAIT 2L E A
Loz,

(3) F—7N7Fa ¥4 FDE

INFET, BEROKBELE AL T VKD EET B
T, ZHE A DWW TR EHMEKIC L DK TE 52 L8
bolz0OT, =707 %4 TOMF%FERKL 7,
EBO 5 — TV ERIL, BN REETLEL L, Btk
HITTEARZTTIER L, AN, FVIKOESBDOEL %
B HUED DD,

ANA TIVEGRDEASZEE L7, $MICHhD»LEE
Az, I (10) THAOLNB, ZORICEIBEARET,
03%BLLTFICHIH T 2 LELHO I Lz, 72, HEEK
DOFMIEIZ, B2 TR TlE. 30MPall T 7% S 5
BHROHIIIHEO SN LW, HITEARAET02%DEA
MEE SN LA, 15MPa LT IZHIE$ 2080205
22 L7z,

€ =t/ (D/HE) e (10)

D':,/P2+ (nD)?/x

el WM DEA, ¢ I MMOER, D 7 r—~<—1F,
P AN FINVEEEFEOY v F
D', AN T IVIEARE O S P

Do %FER L, 50mEDERE /31 5 )ViEEZH
fEL 720 BRFVERIZ. 1012 Q mEFK T, 2,900A, 103 Qm
EFT, 2,200ATH Y, M OFEISHEESNLMHEL &
=L, AL TNVE Yy F| BREENAT A Y ORT]
I L W HRIS D 2 &L, REHIHE o 72 B RS EAS,
P22 A THOMRER 2 L 2 FRE L 72,

—(62)— BEBEEEORFEDRRESEROEE

EBRORRGEAROEENTRELR Z LWL, T — T
ELTOMmELZDOTU Ly 4 TORF*EH L7z, BE
4 2TmEEOr—7 V70 by 4 TOMERE #R” T, 3/
B—AROWBE I S N3 L~ r — 7V THh b,
r— 7 AR, 66kV, 114MVA, 1kArms TH b, ZD
F=TnN7Ta sy A4 7k, SEIOTIK L ZROBT A 7V
EREER L. 10RH OBE % EhE L <. BRIFEICEL
WZERAEFE L, F720 IkArms BERORR T AL,
BERWHUETIE, 3.3W/m/3MTH Y., BELETIHE,
35WmBHTH o720 TNEDfEIE, EBARTHERE S N/2E
EE—TH o7,

BE4 7mRcOy—JiILT7ONS4A4T

(4) BEEr — 7V OEBHER

FRoBE T, BEES — 70V & EBE IR %
LARUANERREEL T Y 27 b RGBCHIGS
7oo FELZDDERBIIRT, 20024F121F, HKE., &
JIHRIBFFERT, St & D HFR T TO 3 L—FFRI -
) DHEELE S — 7 )V (66kV, 1kA, 100m) D 14EMIZH T
b ERMERES T b, RPOREENETL S Nz,
FZOWRIZE Y, R THD TORRERB 7%
SN, In-Grid EIE S N7 WEEr — 7V A BEB 2R T,

(c) FhRgEEER

(@ =7 (b) RSLEMET—TI

EES5 350miE@Egs—7J L& hEEka



x6 HMROFEREEES—JITJOVIIbH

JOVIIN | X IN— BEHatt JrVE | TE =2 ik | BRI | HiE #%E
. AC66kV- . . .
TEPCO SEI TEPCO Private 18M$ CD| 3-in-One | Fixed |Bi2223| SEI |2001-2002
1000A-100m
. AC30kV- . .
Copenhagen [NKT Danish DOE 2000A-30m 'WD|Single X 3 Bi2223|NST [2001-2003
. . AC12.5kV- . .
Southwire  [Southwire DOE 1250A-30m CD|Single X 3 Bi2223| IGC |2000-
Detroit  |Pirelli Detroit Edison DOE AC24kV- WD|Single X 3 Bi2223|AMSC|2001.10- | Failed
etroil irelli etroit Edison 2400A-120m ingle i .10- |Faile
Super-GM AC77kV- . . _
Super-ACE (Furukawa, CEPRI) METI/NEDO 1000A-500m CD|Single X 1 Bi2223 2004-2005|No Heat Cycle|
Innopower, InnoST, |Yunnan Electric|China S&T, Beijing AC35kV- . . Inno
Yumnan g} nohai Cable  [Power City, Yumnan Prov. | +M%|2000A-33.5m  |WVD|Single X3 Bi2223 g |2004.4-
LS Cable, AC22.9kV- . .
DAPAS KERL KIMM KEPCO Korean MOST 1250A-30m CD| 3-in-One Bi2223|AMSC|2004.5-12
IEE/CAS, AC10.5kV-
Lanzhou Changtong Power China S&T 1.2M$ \ 'WD\Single X 3 Bi2223|AMSC|2005-
1500A-75m
Cable Company
KEPRI, SEI, KEPCO, AC22.9kV- . . . .
KEPRI KERL KBSL, etc. KEPCO Korean Gov. 2.3M$ 1250A-100m CD| 3-in-One | Fixed |Bi2223| SEI |{2006- Alive
AC22.9kV- . .
DAPAS LS Cable Korean MOST 1250A-100m CD| 3-in-One Bi2223|AMSC|2007-
SuperPower, . .. |IDOE, AC34.5kV- . R Bi2223| SEI .
Albany SEL BOC National Grid NYSERDA 26M$ 800A-350m CD| 3-in-One |Fixed (YBCO*) | (SP¥) 2006- On Grid
. American AC13.2kV- L. . .
Ohio Ultera, ORNL Electric Power DOE IM$ 3000A-200m CD| Triaxial Bi2223|AMSC|2006- On Grid
AMSC, Nexans, Long Island AC138kV- . . under
LIPAT AirLiquide Power Authority DOE (16.9M$ 2400A-600m CD|Single 3 Bi2223AMSC| 2007 construction.
. METI/ AC66KkV- . . .
On Grid SEI TEPCO NEDO 22.5M$ 200MV A-300m CD| 3-in-One |Fixed |Bi2223| SEI |2007-2011|started
Hydra AMSC, Southwire |Con-Edison |DHS 39.3M$|AC13.8kV CD| Triaxial Bi2223|AMSC|2007-2011|started
Enter: Southwire, NKT  |Enter DOE 26.6M5 2138V 1o Triaxial TBD |TBD|2007-2010 plannin
&y ’ &y M 60MVA-1,760m p J
AMSC, Nexans, AC138kV- . .
LIPA 2A AirLiquide LIPA DOE 18M$ 2 AKA CD|Single X 3 YBCO |[AMSC|2007-2013|planning
Amsterdam |KNT, Plaxair  |Nuon TBD BD AC0KV- CD| Triaxial TBD |TBD|2008-2011 plannin
’ 250MVA-6,000m p e

TN BERL 3 THERL & 1172 DI-BSCCO® % F T, 350m DA
BB — 7L HTCHESNA, NYINONETH 2
Albany THL T REICAT 3 S AL, HEFCHIO T o G
BEOIr— TNV AT AL LT20064E7 20 HIZHER
AR SN, 9,000 B DEE1 7 = 4 AHHEHRET L
7o, Z O, 70,000 KENBEEMG L, BELT
EIEEEL D72, TR, 350m D7 — 7V DA, 30m
55 % YBaCuO #iMf & 72852 7 = 4 X\ 7z L5
THY, & MHFO YBaCuO 7 — 7 )V DR 8 4 ek
WA= bENDFETHL, TOT — T IVOAiEEIT O
HEHAZBEB IR,

4—-3 BEEE—% BEET- I, MEYL B
wib, B ANVF—L VI FEPD L, FHE— 5 2HL
E— ¥ % EOWEEME, Radial 3, Axial O LA,

EE6 BESS—JILEEYC K (NY M. Albany)

2008 % 1ARH
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RgaA VL BEET A V~ORELEDOWMA 2 L, e D
MEENEZONDL, 2NSOHRT, HI, RIKELR L
F8HEDO—RE L THHAPHEIIEML TWwBE 7V —7T
3. Axial FXTORFEZHEALEL TWDH, TOFRITHEIC
MACTEBEEIA VARSI WHERNTOXY v bzl
A A 365kW ORITERATER L7z, ZOHBlEEEEZE
BE710RY, 799y 27237 % EHAWT, BETICEE
BaAVEBH LR OOHITH B @,

(@) % #

Lig Nz Inlet/Outlet
j Rotor (Field Coil)

. o g == N Permanent Magnet
Motor spindle . 74 Back Yoke

Motor flame

HTS Coil
FLC (Flux Collector)

EE7 365kWEEEE—%

5. SEOREHM

T i SR AR AN TR & R HI R 20K i I T W fE &
Y, FORHEHIIEKE LS Y) 2 RETWD, 4%
L TR 2 AT RETE & AR % viability X JERS T A 720
5 %M MRER E2ERE N, ICHO—EAT v T
Ty T LT EEEBBEANORETEE TSN T LD
ERH D,

PEREIA L7212, OBEBEEMHDO L ) o) Dt—
1L R O, QRO m ., O FEE BEDM
F (BEIZ, 1178K T TOTF—F DHRER SN T 5 @)
DN D720 OFERACE RGN L 728 S A 0 2 B
BEOMBHIRKO N5,

—(64)— BEBESOREDRRESEBORE

JEHIZOW TR, FRICE T4V F — OB & HIERBUE T
DFHFAFE Lt ST T, OHKAZ AV — (K&
RS FE) LIETRBELE T — 7V O AE TG &
RENAY NI =27 @ 2L L BRAFELCOHKT AL F—
ZHFCHHTE %2 PV/HTS-HILT — 7V ¥ AT ADF%
R, ORBREREMLZITMT TRAKZE® L ERBEE
E— % 2L 5 zero emission vehicle DB~ & K& 2%
FoTwl Z kbbb,

6. &
YAV AR B A R AT 1988 RIS TS TR R S
TUsk, ZoMEx TEMH LNV ETED T, EEBEOIL
HICEHATE 2ER 2oL L LI, Bz B
s, BEICLELHMEELZ RBLT, BETI LA
FERSE, £2, WHEMOTE MY AL TEREL T,
ERBEETHLINO ST ST RN EF ORISR LR
LT, SONEIZEZ 5N OFERIEN—R T HEH
M3 ZEeNTEL2 LD, REODETH -T2
TN, SFESE AN LRE AR T, EX
Y AREIRBEEM AT T L NV OBERIEL., ik
bRELHMEL, COHMERAVTLHEINS HiRBE
M7 hy b, EEEELS — 7R, ER—HFR T
TRTWDLILZWETELI LI, RROEVTH S,

VA ARERBEERIT, B — N4 OF iRl
WE~Y 7 kv b, BIZIE RS, LR, EESR.
V) O HEREGTE RIFRE, AR A, MEE—
yhEo7ra by A4 TICEE S, ERINORE RIS
FoTWLEMTHL, BIMBEE, — 7 VIik, HEES
EMEKETO 100m EH IR BRI E KDY | &
T 100m FERA R K E T D 350m - EHFETE A b
L—2a iZ#EATWS,

1997 fF BRI S N7 ABEEE F A5, 2005 R 12 7% D 55D
L. FAE - 7275 Lo CO, FAPEHEIRICELY #.F %
(TR LRV, AL, BEfl, AT VF—1b, 3%
LICKECEMTE 5, BRBEERFOAHZO V- Z)
DB ELTHE & L72v,

Tl
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