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Design of 12 MW class HTS Wind Power Generator in Korea

Changwon National University in Korea
Minwon Park

2014 was a record year for the wind power industry as annual installations crossed the 50 GW
mark for the first time. Asia was the world’s largest regional market for wind energy. The Chinese
wind power market almost doubled its capacity from 62 GW in 2011 to reach 114.6 GW by the end
of 2014. In Japan, the market saw new installations of 130.4 MW in 2014 to reach a cumulative
capacity of 2,788.5 MW. Offshore wind power systems, in particular floating turbines, are technology
that promises to achieve even greater capacity and is attractive in Korea and Japan. In Korea, the
government had earlier proposed a strategy for offshore wind development with a target of 2.5 GW
by 2019.

High Temperature Superconducting (HTS) generators are suitable for the large-scale wind power
systems because of their potential for significant reductions in volume and weight and an increased
power density compared to conventional generators. Many researchers have tried to develop
feasible HTS generator technology. However, any large-scale HTS generator has its own set of
problems such as the need for a huge vacuum vessel, and difficulty of repairing and maintaining the
HTS coils.

Cooling system/

Monitoring system

Yaw

<Basic conceptual design of 12 MW class HTS wind turbine>
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Research team of Changwon National University in Korea proposed a modularized 12 MW-class
HTS generator to solve these problems, and a Flux Pump (FP) , which was proposed by
RRI(Robinson Research Institute) New Zealand, exciter has been applied to the generator to reduce
the heat load due to the excitation current leads. These arise from ohmic losses and thermal
conduction bridge between the cryogenic environment and room temperature. The targets for
designing a 12 MW HTS generator are a smaller and lighter generator, a shorter total length of HTS
wire, and lower inductance of the HTS field coil which affects charging and discharging time of
induced DC field current by the FP exciter. Based on the designs of the generator and FP exciter,
induced DC current value, together with charging and discharging times, are calculated. As a result,
the charging and discharging times of 90 % of saturation value are 4 days and 14.5 days which
suggests the FP exciter can be applied to the wind turbine even when it stops and restarts.
According to the analysis, the generator weight is approximately half that of a conventional
generator. These results can be utilized to design a large-scale wind turbine.

HTS field coil

Rotor body

<Modularization of HTS field coil on rotor body>

The HTS generator consists of both rotor parts and stator parts. The rotor components are HTS
field coils, modularized cryostats and support structure, and a rotor body. The stator components are
comprised of stator teeth, copper stator coils, and a magnetic shield. The materials of the rotor body,
cryostat, and stator teeth are made of stainless steel to prevent iron losses. The magnetic shield is
silicon laminated steel, which is used to protect electric devices. The modularization of the generator
enables a lower cryogenic volume, an easier repair, assembly, and maintenance of the HTS field
coil. Specifically, if one HTS field coil fails during operation, other coils are not affected due to
physical and electrical isolation. Modularization will be suitable for commercial mass production and
will increase the operational availability of HTS generators in the wind turbine.
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Rated output power is 12.3 MW considering power losses. Line-to-line voltage and rated armature
current are 6.6 kV and 1.076 kA, respectively. Rotational speed is 8 rpm, which is compatible with
direct-drive wind turbines. And, operating temperature in the modules is 20 K. The double pancake
type HTS coils are wound using the coated conductor wire. The HTS wire is 12 mm wide and 0.125
mm thick, including insulation. The stator winding has double-layered, distributed three-phase
winding. As a result, the volume and weight of the 12 MW HTS generator, the total length of HTS
wire, and inductance per pole are 11.2 m?, 118 tons, 294 km, and 35.7 H, respectively.

3 institutes are involved in this 12 MW wind turbine projects. KIMS(Korean Institute of Material
Science) is taking a charge of the flexible shaft for more than 13 MNm and Ulsan University is
developing the floating basement for offshore wind turbine. Within the 1% phase for 3 years, this
team has to conclude the basic design of 12 MW wind turbine for offshore.
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What’s New in the World of Superconductivity

(Nov., 2015)
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Yutaka Yamada, Principal Research Fellow
Superconductivity Research Laboratory, ISTEC
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EHEHTHDHMel KroonfKid, (A7 vy =7 ML T, k0 Z< oM FEEERZFIAT 540
DR TN | b7z, KFeve7 M, 201946 H I8 E FEL T\ 5D,

FthiZ, 747 PIRRE, MU =T K, 47 AR AT 8 7 1 ST (IWO),
ANUEHRERYE. £ L Timtech MarinettiiZEF — b L L. 7r— 7 VN 7o 3~ & BRI
H72 RIEC OV TIHAZED THO LS TETH D,

E7o, AL, B EES R L AR FEERTAE R T SRR T 0 V=7 MIZBW T, HVDCESR
3@ ) U 72 o e Wintrack 8BS & BT72ICBRZE LT, AT & Tl RIS G B F8 BT & HR
TED XD, H7c7266 KVRHEHOFIHNED HNTWD, TR EEVAT LA —HF—
(TSO)Z & o THI N MR 2 TV D, TenneTHli, 20 kmiZ K& 5380 kV o — 7 /L & HESET %
HIDTSOTH Y . ZDHFEHIIT % 8 5 rIREVEIZ AT T EAZ ATV D

Source: ” TenneT to undertake demonstration project for innovative ‘super cable”

(10 Sep, 2015) News
http://www.tennet.eu/nl/news/article/tennet-to-undertake-demonstration-project-for-innovative-super-
cable.html

Contact: Press Information Department, communicatie@tennet.eu

> E R A

900 MHz-NMR 5&%1%

Brukertt: (201549H17H)

BrukerthiZ, 7o b DIIEEHE 73900 MHzLL b OAR SRS (UHF ) BRE SEE855 6 EHNMR) T, 5
BOEXEZIT -2 2RE LT, ZNHOZEIT, S—m oy T ITOANLTHY ., S%EER
WYERFZE T b B A A, HEEED 0, RERY /37 E(IDPs), X L R7E, ~ 7 a8 aeike
MEAEM, Mty = U CRBIFEZEIINMRALS FIFA SRS,

900 MHz#3 L1950 MHz T A7 A 31, 77 D, AA A, BENSOSIE, VT Vv xrA 1
B R F(UFRJ)DFabio C. L. AlmeidaZgiziE, [ILIE/EHH900 MHzZ#% A2NMRIZ, 77 VLK YT
T YT A IR DG F ORI %W%%%%kgﬁfhéﬁmjgﬁ&ko

Aeon 1.2 GHzY A7 LDIEILUT DN TIL, 20174E R0 5201842 T S LD i L TH 5,
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TFK1.2 GHzY A7 ANINARIZET E S 25X, SR EEERMHTSE & Z 1V HHTSEH RN R H
L7=NMREEA DE 72 HHERIZTR SN TWD,

Source: "Bruker Announces Five Ultra-High Field NMR Orders from Europe and Brazil”

(17 Sep, 2015) News
https://www.bruker.com/nc/news-records/single-view/article/bruker-announces-five-ultra-high-field-n
mr-orders-from-europe-and-brazil.html

Contact: Dr. Thorsten Thiel, thorsten.thiel@bruker.com

rT L fr=F R

120 km D EF g 58 ni%

Fujitsu (20154E9H 28H)
UK BT Lo b o= APkt (B« 0)IIRE%00) & B hdifseiis L0
AARBRHREHHNEC)IILF T, B FIRA M 5 2 & THRER & 72 5120 kmo & 145 54
BRI HRTh LTz L 3 LT,

ZoFAFRIL, BMEDOLS pmirE T Ny MEEARE . BerRICRE L L7 T 7 A 23—
QKDY AT L E VI 2ODBEERBER TR IND, ZZTIEHT 2 D& EFROHENFELTH
LT, EAMTRRII BN A TE D, VLA E R D C AN TANCHAAT Z & C, &1
TFOFHIZ LY ZEFREDMRESND D TH D,

FRINTE NG 5 —HDOB L, MEEH L RiaR 2 O TR RIS L L 7-QKD Y A 7
LOERETH D, 1.5 umiiZ it LR THRZHEH LT, EHL~VLOHE K 7QKDY A
T AN, FHQKD R v b U —7 THEIFSNTZ, 72, D TE /) A XOBEEE R0 ME
ENTW5D, e T-HiE, QKDY AT A0/ bR X OVEB LA tED, 20204 LA, AR
TN A A 2 12 18E DB & BT,

Source: “University of Tokyo, Fujitsu, and NEC Succeed in Quantum Key Distribution from
Single-Photon Emitter at World-Record Distance of 120 km” (28 Sep, 2015) Press Release
http://www.fujitsu.com/global/about/resources/news/press-releases/2015/0928-02.html

Contact: Dr. Yasuhiko Arakawa, arakawa@iis.u-tokyo.ac.jp

> FLARE

BEES T T
The University of British Columbia (2015459H8H)
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AHE—TV— bR LISV DT T 77 A MNIEEEIC/RH Z EIFRECBIl ST D, Higs Z
7 = COBEEREOBINCOWTUIINE CREREZMER &, 7V Ty vaar ey
KEF(UBC)DWIEEE T (~ v 7 AT v 7 [ERIVERF et ORFFe s 2 &) 13, M{KIES K CRE
ZEIRRED F FHMEINTZY F UL Ta—T 4 7 THZEICED, BT T 7 = o TEHEBEEIRE
RO TEIIT 5 Z LTI LTz, VF I LREFTOa—F 4 o 72k » T, MEERENZET D
KAV RNTT T 72 OFEF-T+ /) FEEDHERIND LV D,

SEIOMIZEREIL, 7T 72 b 7 va=l AL S ) A=)V DELT A ADOFRHR AR L,
RIFET— 2L, G577 T7 7 2ol Bk b7 o DA XL, ¥R, oY — £ L GEHE
FROBAFENZ DR D Z & &> T 5D,

Source: ” First superconducting graphene created by UBC researchers” (8 Sep, 2015) UBC News
http://news.ubc.ca/2015/09/08/first-superconducting-graphene-created-by-ubc-researchers/
Contact: Heather Amos, heather.amos@ubc.ca

‘ﬂ:ﬁ%’gf Web21 v 7,\0_\/|
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BRrELTEE)

(45 13 EIEEEERERE(ICET 5 2 AP A(13" Symposium on International
Standardization related to Superconductivity)| #%

RS LAt
AR W& L —T
IN—T7% L

i FHB RS O [ERR 2% T d D EUCAS2015 (European Conference on Applied Superconductivity
2015)BAfEHIF R > 2015 -9 A 6 HIZ, [Fl Ua#Ys(Lyon Convention Center, France) T, #i#E 4%
#efLD T 2 ART 7 A(13th Symposium on International Standardization related to Superconductivity)
DIBAfE S 7o, BIAREERT X 19:00 705 & it v v a VIR TR OBOWIRIE TH - 722 b b 577,
AR, A—ALZUT, 73900, HE, A2V 7, 77 KE, G 7 WENOHEES 20 45
ZIL T, ERICEANZD SNz, BHETIZEA ERDAL R T LT,
IEC/TC90(International Electrotechnical Commission/ Technical Committee 90(Superconductivity))
OIEBFA & & b, HEERM EBEE L Y ORBRERRIFICE T2 L0 ) Z LT, ZhEh
DOREMAZ DTN HIEHEGIZED D N E Y 7 2R &2 E TR O RHBim 2R TV,

MHIL, VARV T LTS TH I TFHRBK OUNTERT) D OERE S O%., it IEC/TCI0
DIEBHPAT. FOH%ICHEEGRM & BEE Y Y OBERE & WO EF TRERH 5T,

IEC/TCO0 DiE#Eh#A/ & L Tid, TC0 &RDFEEIT TC0 [EHEF# S (B L) 2»oWmbEnd v, [EHER
g (5 280 23 7e < FIT SN D MBEEHREIC OV CIE TC90/WGL convener (HEEEE FHRED
EERE T —F% o VI N—TERBE) THOMTRBENOHERH-T-, Fl-, LHFITIN
72T =JV LR — b - BRGSO A & A(IEC TR 61788-20), 35 L ONERHIAS - HFEE
KA EED LT A & > A(IEC 61788-21)I2B L Tl%, TCO0/WG13 convener (44 iEHI
DOEBIEREL T — %> 7 7 V—TFREBER) Th D EMEGER (SREFEIEETN) hOowERH -7,

B LA B O B EIARE T & LTI, Pre-standard i&E) 217 9 B4R T& % CIGRE (EBKE S
VAT L) O D1 WG38 (i EEEA RS X OSSR O AR E I 2 R AT 5 U —F% v
TITN—T) AR —T%HD APolasek fEit (FF 1) &, IEC/TC0 #FE @ C.Bruzek i+
(7T R) G BEER ORI ORI & ISHABIRE SV TSR -7, TLErT
—3 3 OHIT Polasek 1%, A% EE L 72 HaHliHAN & LT [EROEIEBEILRE 05—
DRl 22, ZOFEE LT, @EICLDENERUTE EEfE) &L blo, BRBTETO
ERAEHIE GEENE) NUETHD Z LA fER S/, C.Bruzek ffifid, A FEEEEAMEOFRE
MRS U= s SN DG B 25 U, ISR, R, ~ NV v 7 x5 @&
B ORFEIZES T D B BRIE DREUE(LIZ OV TR, A% LRI TC0 TR, B4 & &
DHEZ RSz,

—), WBEEE Y RSO LT, —EOEE O T A KD — T4 X AD
B2 TCOO/WG14 (BEEE L VB LM s O EBIEE(LY —X% > 7 7 v—7) L IEEE CKE
ERE TR OBIEGROS & T, CDV WEHZERIRSE) BT TEELIEEDED
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Wb, BEIOVRT T AT, BEEY Y BIEORHEINFFT & LT, IEEE A2 /3—T
&5 R.Fagaly tt Ck[E) & C.Foleytéit (4—A 17U 7) 705, SQUID(Superconducting
QUantum Interference Device) D) DL & & H12, SQUID OFRERBIM DEHHE 7 1t A 250
TOTATTHRINTZ, SQUID ITOWTIE, FEERA, BRI, ERRTY. 71ala
== VIR CIE STV D 2 L8 Fagaly BB &z, 72, C.Foley
kv, BEBEOHKEIEO R L L CEREESE SQUID 7 7 Rr 7 A EiNHESE
SNz, (ZDHD TCI0WGL4 DEAIT T, FMALD T DR AN ERIH A 2 bt 57
DT, KE, F—r v TOTOEBOBEPRSZELCT YV FrREV T A MEEfiT 52 4T
BELEL L)

EEBHIT, 2OV AT AEE LT, A%, BEEREOEREE & BRI 5 BI2IE. CIGRE,
|EEE %%, AR & O fIBMR D G 2 BB L 705 T 2 & 2 HaRak C& /-, BB o E R uE
BIZE > THERRESATh T EBVWET,

S Web21 | v 7 —3
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[F& B Ed# 0] 1SS2014/ISS-IEA Joint By v a v (FD5- BFE)
(B %3N 7 IEA-HTS-IA and ISS joint session |

ESLRFEN UK
REFBE S AT DFHRBAIITEE R AT L LM
liizzceam Il

2014 FEDFEZ A, 1SS2014 (23 T IEA-HTS-IA and ISS joint session 725 & O3B S5 &
W) EEZARIVVE LTz, BREX 4172 Web 1 R OfEHIZ L5 & 35 mkLL FOBEFIEHE xR L L,
HE OWELITPRO TN F—HB~DRBEERERT 56O THY | Pl RIT#HEITHOVTEK
TREEWDH ZETL, AR, BEEENIRA L TIES LWOEA S & H A TV
ibtﬁxﬁ%ﬁméfkﬁ\%ﬂ%ﬁ%ﬁﬁ®tbmd\:h%%%b&ﬁhﬁ&%&%\:h
TIEa XA MRETES, LEEMENLTA ML RZZ TWEDT, JFHEICLHIRS TR 78
%;méﬁm%At&mm AKrvva AR LIARE LT,

B H X TAdvanced Diagnostics of Superconducting Wires and Tapes for High-performance and
Highly-functional Power Applications Supporting Large-scale Introduction of Renewable Energy] &
LE L7z, BE, KRBT BRI F—BRE LY EMRGR SV IomBaHY L TnES, 2
DT, ALFABREHIH > TE o= F—H 2 E AR OFAE R L X —OBEASLRZ I #7 5
DTTA, FHCEPETITEENRBULE TEROIUL, HEENORELHAERBT=RLF—TF
e o Z e Bt (EEsEEY, BEEOEBALE LRV REIRGE GEEITC & 5 EE
RHAEEN XD BEE 2 E) OBLEN B TIIR <, BT ORI 2157220
EEBRDEITRDFELZNL DT, L<ANTMDIZER L E O T, FMA OO & I3l
ERNATNTLEI Z LDV ET, —FH, AU TOENHEE L AR R —TENR
9 ZENTEIUL, ZOFIZEH L TREEZ 25TV R0 TIERV ) E BWET, ERoMEH X
BT CWDMFEELZ DK 9 RO L D12, L BZIZE VBT L7 E LT é: Z
HbdHYET,

(1 aES LR LS, REFR4 All Energies Supplied from Renewable Energies (PV, WT, etc.)
MG 3N, AR OEHE g;g: will be possible in principle ]
KB #L STl 5 & LTz : :
INTRYEED L —HTTe LD }:b\ 9
I%Tﬁo%ﬁéh@ﬁ%ﬁwﬁﬁff

. HIER EoOASHNTHE T L TV A RAE
@%ﬁ R, HWIERO AL S AT
T OT DR THA D & D DI
REZDHLHFETT, LLRRG, &
TIDTFEIR L\ & VD I 5 72K
JeAE I L 7o B HuE U Uiz < B
Tk, REBEOE GRS AAIR & 72
DET, T, BHATFELREETE Y K1 EHHEOTNTERBDEIEETH O Hall el
DR r— ATl 552 L b Aok st
<. BLOORTBPIAERNCEE L 20 F
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T, ZORBEEEAE L EITRE V) F—TU — R b, BOT & BUREEAN ORI 2NENEINOE
‘ﬂ—o

TIT K2 ICBEPR =T R Technical Obstacles: Solution:
PR LTCWET, gL ADIE, EFE 1. power transmission in Superconducting Power Network
N, Lt very long distance —— - superconducting cable
iE{}'Lk L. HBRRR T 1%@‘?‘ 2.temporal changein ____, - energy storage in the grid
B LD & T, RHEEKD power generation + SFCL, SMES, DC reactor for
BELHTHLE, BEr—7 ik /{ Jbiquitous power quality & control
DENBEETR L5 2 LA E L Q -

energy

WDIEH HAATTN, BHDIEAK “ﬁ%uh ' energ)
B ET DD VAN BT S Th S *ﬁﬁi. A
T EEMET D L, BHEBROBLE o =

LHHEE TH->THELIARWNTT

T EEL AROMCE, SOL my e oL R -0 KBEAOR & 75 REH
9@ﬁﬁ%ﬁf”“7&%ﬁf5’k PR & KBUMT RS PTHE & 3 3 FERUE T %
L&Y WOMCENERECESZ o,

&l %Dij‘ fi 21X, 100 kA OEE

BHERE LATIE, 79 Va—Ad—FZ b T, SbIC, BIERICREE Y A A b ST
£ REEr =7 L ThHIUE, A&/:~»UL@IZw# @ﬁﬁ%%fw%DiﬁhoT&
b, FAERTHET L — K BB T L 72 5 RIBHEETE & AT AL S .
HRAHCRBS NN E DI TOE | ZOLDIA BN THE ZTHENENET
EHLNI LD, REBHEDORWE T/ —ALRnHI LT,

lor19‘diStance

ZHUCEEE LT [y I — BARBENEHRARE ] ([ZBMUE Lz, €2 DU AT IEIC
W HREAHD TUERD Y &ﬂl&@@# LD KBRS EOFE S H v 412,
T2, PNTRIE LD XEEEEDS BB ST 2 01, ARSI SR O TFAE FTRE = R L — 2 T A3
ETHAT 5 Z &iz/iud, %/:wi*0®k%ﬁ@ﬁ 2720 F9, ZOXIRBENS, AL
MBI UE L, ehiE, £y VR RZA(MUST) S T AEC B AL D A 23— D i
FRESNTEY, BARNGIE, FEKRE « WK - JUNTERY: - FEE K - RE—RS - T3
PERT: « AR TNOSIM LU E LIz, FRZ. BARNOOSNEITIL, BIEME S AT LA
~— 7V v ROEBIEELICOR T SN T DHRE %%&%éﬁﬂaihfk@ ARENELH T
1372 <, BHTZ R —BFORAHRE CIER SN WA AT L BERAMEI TV o722 8 b
BRAXR SBMOREREREE 70> TWET,

77 L N— RV MUST Zhfil L7z, oD A N — L L QI NE 7R AT, B —20
Delgerkhaan (Z[AIWE L7, EOEFDOFEEZK IR L THOETR, REREROFZD LD
PRIRR I EHIANIE 2 & e TR D | FE SITREBZR KGR EIZANTWD L FERE L E Lo, 72,
K4 OEDOZONEEAENE L0010 30, AR KERF CHLING2RLE Lz, BI ) —IC
X, BARAN8LADMIZ, 30 BLFREDE L INDHFOBMMBPH Y, FARHERL TV DHEOEEAX 5
WORLTCWET, HEEEZGEE DT ANDOF IV E S T, BOIENEGEN LT AVEEICE
FRLTLKZEESTNET, BHEOMIECZ OREIZOWTHIN LE Liznd, KBRS B -CIE
T2 W) PG ZE T E LT, FRZ, T IV TRE LB 2BREr—7 NV CTHARIZES
WO BEFESTZBRIZIE, bHAAT—E RS TL XL IDBKREKY ENR->TWE L,
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K3 I A—bAnbEI S0 B4 7T —AbE I
~OBERETORE: (1) : BEROLDEKR OEENEFORE (2) : FRE L

7o BEHIER D 72 <V TER Y . REEKRS

iz A EANGAVEIE

7L, BHEDOE Y IVORMIL, BIHEOMEEREYEHOMEE LT, HATEROH LB
EEEBOFEMMNB LK D 2B TH Y . ZIUTHEARD & FHEOZ LUWIBERE RN, BLEMN
BB E W) L0, RFVEL L TELIALNTHET, (- T, P L TRWKISZTET £,
—J7. BARNLOBNEOFL, BREEINEHDPFERERFHNIA S TWD 2 EZMUTHmDIEE,
BARM 2B M2 BT T 720 9, Bz, BEROAL—TN6 DX HICENERY HT O
D, T X ZEROBEW A TE RO TIZR WD, ZARICEWVWLDEBHITE 200, BURH)
WZEBEZ £ TRILERD, e ETT, TTNH, AYIZZO LS 72 E TGN OB AN D2
I ETIUL, R EFTIXEHOET, BEEEZHM L LRV 2 28 XA TEME & FEE & FE A

R, FRROBEEEEI AT LHHLWIIHO L ST, ML LA 7T LTt 509
ﬁ#ﬁ%%f%ék%viﬁo%of\_@ivﬁﬁﬁ%@bf B EMRICOBRZ R 5 & [FIRE
(2, FBFREE OEEBRAHR T2 2 LA TE TWUE, BREENA 7 0 E VI TETR
BRERFEEESOTIIRO N LD TEMRLE L,

FAD XI5 T —< 13, BRI & & BRI O EREMER, €7 b L7l
R oHREREY . BHRHEANEAEORET T, b ORI EER O THIATY
BOF. LD ZEERSIETINEAE v 3 v, FUCE s TREBEMEESTLE, B
DOIFFE % 5 F < RS 7R R I OV TAS ISR PEE TRE SN TV REE D £ DT
BHRTET =0, BBRAEE Tho BB Tl e BNEETLER, FROBATS. b
LENG B 220728 LTh, FIIAY v g VZBITE TARYICE - L EE-TE X
HEBNET, Atva U NEHEE BHRALHE ZEEFENZLET,
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[1] Figure by http://en.wikipedia.org/wiki/Desertec. Data by the German Center of Aerospace (DLR)

(2005).

[2] Japanese Business Alliance for Smart Energy World Wide (2012).
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[(RAERTLE] SELBEE (£06)
~BEET T A RA —/VEEREE — FRAERO R E—~

IASETEN BB A BT ZERT
7 EABREBIIITE LT A
ST IEET K - =X — BRI

PRB B RGN A3 3 2RI 5, SRERIF TR T —~{LENTNAEZIT T, @
EERT EPOE (BEE) =7), BEEXEr—7 0, Hil e IREESLER, BESKA
#lz % =7 5 A AR A —/L, SQUID IZ L % L— /L DOIEHEMRE LN b 5, SRIOEH T, =0
HFN BN DD T —<IZDOUNT, SRERIFOEREOI Y E D0 U TR OB TR A8
THZEELTZN,

AlElE 3 Al L7z THEET T A KA —/VEEREE] OFFHENTR LT, Z o s
HEH EE AR SIS DRI DWW T L7,

HEEET T A A —NVEBLEE

BUE, SOERMFCIL, Bm3LF— - BB G BT (NEDO) DBIRLH AT £V R L E
{EHE B L 7 AT v 7 it ITER TR, MASHI 770 IRRAEER &
HRITHIE L TV D, HEHUAL LTI, Far, 2 A b &R LF—F R, HHFEHELT
TITARA—NVEBRINUIC, 7T A KA —VEEEEIL, B EFRET VXA L TH=F
NFR—ZATH HOT, BRULFIRLISZEA L2V, 207, “REME TR L 2> T D
EFR LB ELRNVED A Y v ER®H D, SHIC, FREBEICELRENDMREL LT, ) (F
AL kW) LR RAF—F i (BALKWh) O 2 SOIRERDH D0, 7 7 A KA —/VEBEEIT,
INHEMSITREET D 2 DR TH D, FIAIE, M THLPMEERTHS Lo KERT
HOMMERITHD LW -T B E RIS 2 2 LR TE D, ZORRIIREARZFRGELd 5 1T
ARTHY | FEMO LS ICHENER/RDIZDIRDEHRRERES D LBk E A < 2 &
TED, 77484 —NEBEBOEMT AN —FRIT, 774 A —NVARETH L EEOE
BIC, HEESEEO RICHHI L TRE 2D, 207D, REROWEITT L7200, ml
TR 5 HREMZ KRR ST 20D DD, RO BIRMRAZ SR 2 Mz Il A: & KR
KPRDOOND, Fa LT ORMAEATT SO L U THEEMREMZICIER L, BT
X, IR TSRS D Z M ATRETH U | PERECREERAN 2 < BRI PE S ARV L 72V, E Tz,
[l [EE T ISR AT S 2 &L ORI TIXREE R L ORE i BN A
ETDHIENRTED,

bo b b, EEEREEMERT 5O OMIEOB ) PRI LR D08, Ar— A T v F )i
TE B, RKEBOEFLINFHEEL LTREERE LTHENENLD LY 9 5,

T TABA VARG EEEHRICHE D BOCHX 5D K O RTRE TN IR LI HE O
ZEMEZBER LT, MRARSERA BT & B LT IRFHERIL T T 2 F v 7 TRYEL LT,

ZOHEETHE, WRRKA LR BT R R E 2 L, B RO KRR 1T 9,
SERERRBRIE 1 MW KRR, 17 300 kW, %1 100 KWh O 7 F o 7 A — L # a4k 2
e L, FERIZEOREE, RMRIEOEN R E2 IR L7225, SHEERE Fhii T 5,

BRZE Dk
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