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Power Plant Technologies for Thermal and Geothermal Power Plants
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In construction of thermal and geothermal power plants, many kinds of elemental technologies are concerned. This paper describes
about main technologies in plants completed in recent years. Yoshinoura thermal power plant is Okinawa Electric Power Company’s (OEPC)
first LNG-fueled single-shaft combined-cycle thermal power plant, and has the largest capacity generator in Okinawa Island. Governor-free
control system is adopted both for gas turbine and steam turbine to enhance response to variation of frequency. The Ulubelu geothermal
power plant is the first geothermal power plant developed under the Second phase of Indonesian government’ s electricity crash program, and
has received attention as a model case. Hybrid gas-extractor facilities and overall optimization in arrangement of major equipment have been

achieved.
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Recent Technology for Improving Corrosion—Resistance and Performance of Geothermal Turbines

#FZFHE #FE MORITA Kohei {EBE 3t SATO Masahiro
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Geothermal energy is a clean form of energy that produces almost no CO, emissions. Fuji Electric has supplied approximately 60
geothermal turbines to power plants in Japan and other countries. We have developed several technologies for improving corrosion-resistance
of geothermal turbines, including shot-peening of turbine blade legs and grooves, rotors made from 2% chromium steel and spray-coating
technology. In the area of performance-enhancing technology, together with new-generation, low-pressure turbine blades for geothermal

energy production and high-load, high-efficiency reaction turbines development, we have also achieved the creation of a high-performance,
compact exhaust casing through optimized design. Furthermore, through use of triple-flash power generation, we have achieved the creation

of a geothermal turbine with the greatest output for single-unit capacity in the world.
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Technology to Counter Silica Scaling in Binary Power—-Generating System Using Geothermal Hot
Water

JIIIE ZEME KAWAHARA Yoshitaka L5 552 SHIBATA Hiroaki
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A geothermal hot water binary power-generating system that uses reinjected hot water from a flash geothermal power-generating sys-
tem as the heat source is able to draw heat from geothermal fluid efficiently, achieving high economic efficiency. However, there are concerns
that cooling of thermal water causes silica scaling to adhere to power-plant equipment and wells. Field tests at the steam production well
base in Kakkonda geothermal power plant of Tohoku Hydropower & Geothermal Energy Co., Inc. have proven that in thermal water with low

silica concentration the speed of silica scaling is not affected by water temperature, because the silica polymerization reaction is halted; thus,
practical use of the system is just in sight. Field tests have also proved that intermittent alkaline injection can help to prevent and/or dissolve

silica deposits.
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Latest Steam Turbine Technologies for Thermal Power Plants
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With features such as high power-generating efficiency and low CO, emission, combined-cycle power generation, combined with gas
turbine and steam turbine, is gaining wider use. For Yoshinoura thermal power plant of The Okinawa Electric Power Company, Incorporated,
which is a combined-cycle power generating facility, we supplied single-cylinder reheat steam turbines with axial-flow exhaust that feature
a clutch between the generator and the steam turbine. Also, for SUR power plant in Oman, we supplied two-cylinder reheat steam turbines
with double-sided exhaust that feature exhaust directions are left and right.

As the latest technologies in steam turbines for thermal power plants, we are developing welding technology, USC turbine technologies
and technologies to improve reliability of low-pressure blades.
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Global VPI Insulated Indirectly Hydrogen—Cooled Turbine Generator for Single-Shaft Type

Combined Cycle Power Generation Facilities

1L B YAMAZAKI Masaru 2 {Z=Z NIKURA Hitoshi B S5 TANIFUJI Satoshi
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Fuji Electric has a great deal of experience in air-cooled turbine generators for global VPI insulation systems. We designed and built
global VPI indirectly hydrogen-cooled turbine generators for Yoshinoura thermal power plant No. 1 and No. 2 of The Okinawa Electric Power
Company, Incorporated. These are double-end drive generators for a single-shaft, combined cycle power generation facilities that use many of
the same basic construction and manufacturing methods as air-cooled turbine generators. Using data obtained through experience and results

from ventilation analysis and strength analysis, we are achieving optimization and increased reliability.
Through each type of test, we are obtaining results that satisfy performance expectations and we are seeing favorable operating condi-

tions at the power plants.
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Technology for Large—Scale Photovoltaic Power Generation Systems

ta)l| HEZ NAKAGAWA Masayuki =] EEE XINAG Donghui
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The market for photovoltaic power generation systems in Japan is expanding to large-scale photovoltaic power generation (mega solar),
and the need for high efficiency, high reliability, and compact equipment increases. Fuji Electric supplied a package of mechanical and
electronic equipment for Abu mega-solar plant of The Okinawa Electric Power Company, Inc. including devices for a solar power generation
system and a remote surveillance control system, which commenced operation in the end of March 2012. We have applied a highly-efficient,
high-capacity power conditioner utilizing the power electronics technology and a large-scale surveillance control system.

We are also developing system-interconnection technologies to resolve issues that would arise in the power grid with large-scale imple-
mentation of renewable-energy power production through microgrid verification equipment using stable systems etc. for remote islands.
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The Circuit and Control Technology in the Power Conditioner and Converter for Wind Turbine
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Because the generating power of wind turbines fluctuates according to changes in wind speed, this affects system voltage. To enable
large-scale implementation of wind turbines, power system supply quality is demanded. Power conditioning subsystems are available for
stabilizing power as a means to compensate for fluctuations in power supply. Using an AT-NPC 3-level conversion circuit, we have greatly
reduced switching loss in IGBT devices and also, by halving harmonic components, we have reached 98.1% efficiency, the highest in the indus-
try. Moreover, we have achieved power supply quality sufficient for grid connection by incorporating a fault ride through function so that the

system continues to operate without disconnecting even if there is a drop in system voltage due to lightning strike or other causes.
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Permanent Magnet Synchronous Generator for Wind—Power Generation

B BHAZFE MASHIMO Akihide == Ef& HOSHI Masahiro MBH 5EBf#E UMEDA Mio

FAWELRILF-—\NOFEHADEFDHR, BN ESTFICEOVWTOIRAWICHEMMMEL TWd, §HEECIE, JWJis
BEOEMFEHEHIE U ) EEREEORDLEMHD TWD, BEBRICITARARAOFRPFERERHL THY, ENRK
D 3,000 kW MBERIERED BYE, MEEEE T Uic, Y+ LU REEB R OMIIFEES A5 AICH#ET I 2EEDIEER TH D,
b, WERBIMES K OL BRI U /efiE B I D720 D U W& UAA TWD . iRIERE O MEERS S 13 RiF
ThY, JmIseEKkE U CotiEa T4zl CWad Z &ALz,

Amid the attention on renewable energy, the market for wind-power generation is expanding on a global scale. At Fuji Electric, we are
pushing forward the commercialization of wind-power generation equipment with the aim of achieving highly efficient operation of wind-power
plants. We recently completed production and testing of a prototype 3,000 kW permanent magnet synchronous generator, which is the largest
class in Japan. This is a low-speed generator for use in direct drive wind-power generation systems. The device incorporates new technology

to achieve a suitable structure for weight-reduction, environmental resistance and multi-unit production.
We have obtained favorable prototype test results, and verified that the device sufficiently meets the functional requirements for a wind-

power generator.
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Development of Fuel Cells Adapted to Meet New Needs

i —BB KOSHI Kazuaki EMl {#— KURODA Kenichi JEA FEZE HORIUCHI Yoshimi

WHARKBERLIE, SRR a0HAEIR Ch D 100 kW BEFEMOZEAICKDEHRE EF 2 U7« O LD, FAETETX
IWF—Tdh D FARBEILIT AFEENOBREEOBEHADL < KT TET WD,
LA, ETEEEO A LERAOYFE: Z M D LP I AANORE O A Mm@ L <, BELF2 U« &M
TERAFERILZ RIS U, IR LH5ICRRE UTc, SR7c, /MBS RLERES ] 10 D T KI b I3 A AR T I3 A DMk A W) BE 7 b A
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Since the Great East Japan Earthquake, there has been broad investigation into the improvement of the quality of power-source security
through introduction of 100 kW fuel cells, which are a highly efficient form of distributable power, and into the use of fuel cells for sewage
digester gas power generation, which is a form of renewable energy.

Utilizing technology for switching to independent power during power outages and technology for converting to LP gas, Fuji Electric
has developed fuel cells with improved power security and installed them in the Kawasaki Factory. Fuji Electric is also developing fuel cells
adapted to meet new needs, such as fuel cells that can operate on both sewage digester gas and utility gas for small-scale sewage treatment
plants and fuel cells that meets CE marking requirements for the EU.
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2250 ERMUTMZMIEL, R WICHiTLTz,
2011 4 3 H O H ARFRGES DR, BEE+2 U5« ARG TIE, FHl=— TGS U 2R & LT, IR
DI DA RIS I D WFREDEE > TWd, iz, T U T o ISARRE, ANBUBET R LB ) IR DS &k OF
2012 4F 7 HICHE & > 7o TR RE T =< L+ — O [ 5 fiffi 1% PRHI D CE ¥ — 7l B D BHFEARIIC D W T X S,
HIPGHIEE ) I2R D, XA AV AFEEOBEADIA < HF N
LIS Calz, 2] ERtF1YUT «IARIEN
AR T, 1998 4212 100 kW #AKL 78 ith D i 5¢ % B
L, SRIFET A« b THEEET > TS, WHHAE B1Ic, BEHEES U o SRR ER ORI E R
B E LTz DS WY, XA AT A TH S FARHILIT A I o AP OIFE IR VEBBDIEAE U 25 DI
ERELE UTehkiiE 2 DY« MITERF6 BAL T\ HFEEREL T, ;ﬂiT%ﬂﬁ%FﬁTt@]T%éT{—tJb
Do 2010 FEDSBITEIE CThH D [FP-100i] ZilissIciA FEBHD BRI SN TSR, Zefllizs S, . PRI
RIS B B 8 + 5577 RS
# o= Tk W SRR ECEERTGE SRR EE CEERTAGE
B 7 100kW TO0kVA 70kVA
o A HmAx (SO~
E " RS EIEE B IEE
ERAEARE | cceeee- o--- mmAhFHE | ccoooe- o- - - EmRBHRH

B

N o

..I! HEaEIF

K1 B|BREF2UT WIS DOREEEIE

ELTERESLER 2013 vol.86 no.2

134 (50)



R = — XTI U T iRkt Bt

ZDOME, BMEEEMEWEEREbD o Tz, B LERE
D 100 kW BRBHEML I, Sl 52 U — > D e i Bk
CPILWVWI—YTRL—TayEEL CHHEIEA
TW, BIRBEOMSFE LA, BV EERCy VDY,
EEAMN AL ICERAEMG T B ENTED, Cnicky,
¢ — CILRERE & DOIER B S ILIEH I,
PRI S [EE DD ELEEAMICHEIT S & T, EW
BEOEBMI ORI ER T ENTE D, Fiz, #iliHA
DEFEHMEIL U T, i LP S RIS U Z TRtk L ¢
MY 50 ENTE S,
(1) At RaEGE O S H AL @iz A\ DY) 2

B 2 1C SO WA DB GRS o AR IR
CEEARA UM, EE IR R S L
Wo Te AFEIZE— RICBITT . D& TR MhIE
H OB ARG U, S8 U 2B RE RN CIHE 9
ZDOT, EEAEBRAL TH DR 30 B < H A B
5 ENTED, HVMEEEICE N BT - 55 A
BEEU Sy AREREICK Y, RABRORE T D HEREE
M CHRAT B ENTE D, Flz, LB BB
AL CH IO ADIREE —EICH-> /eFE T, B

ESH
AP T
AP
e,
(”—9_<zz>_/14 =
wREIEst
ATV
_/n_
—
Rt
e to)
(a) EBEE (RHERER)
ETH
PSR <— -
PR <— -
€
[vv& ——
wREIEst
ATV
wREEt
<
EeE Yo
(b) fSmES (B3LEE)

2 (EEEROYIBRS

> 35 2 IR S ISR ey U MEd C &

X3 BELXERIIEITSICERELCREER

BEMNOER E—4 i am & w25y TIRICY DR
ADETHABILELEICHTNT D AT LEL TWVWD,
(2) #RHTHADND LP HANDYIERZ

WHT I ZAHS LP HANDYIE: A 1F, #HT I A DIEEAL
TRESAERMT D E, T ZGERFOMEIES KO LP
I ZGE RS DRBIEIC K VAT D o

HAARRE 472 ) 0D LP J A DI3g i 1E, #RTT T A DIk
EDR 2 THDIzD, KEEFRAETDIHEAFMDRGE D,
Fiz, FEEIE I U 72 T 0 AR D H AR HS
FECThdI L, LP AW EETDI LD ICHRBEND A U
S EEE, S DOPREHE B D) AT IF W< DD HE
ULWEEADDS, €2C, YTal—Tavhsilsoniz
IR 75 A a HERE T D 726D DL T B A A A D 7
&, HMHETLRT D & TRBIRBER N U THRBER =
PUBHIBNDELDIC ULz, Ixd, LP HAITK Dilfz T
%, HHIFT70kVA ICHIRSI NS, 50kg R>NXTH 3
BRI OREL T HETh D,

(3) LN\ Dkt FH)

EIFEEF 2V T o SRR L E B AR L IS E
BU, 20124 2 AL DI L TWD (8D, il HHR
HHRAICED AT xL—2a>E LT, EEEICIET
WNOEERMBANBE I DLDITHE> TWD, PEEIEG
BRBE ERA TANDFEIKFEICFIHL TWD,

(3] R TKNIBIS A 5 A% R

RIS IE, AHIKIEDREAREDIZD, KERKEDD
W7z AP E a6, ROB N aFAL L TIDHEICR
ik Ch D, HARESNWITTDERITH BrWziGnid
TARGIRREWIENDS ., COTFRFGRZHEL - ZENLT D
728, BRI DN 7E WIREE CHARY) % 731 9 S Bl SV AL AL B
D &, AY U A TS ET DT AR AT
ERS

HUAE, T K5 I O B Sk T AL AL BE 3 5] P 0D T K AL B
D5, #5260 Mgt TITHONTWD. BIEERD 2.6 &
m®/ 4E (75 % FREALH A&, T D KEBS HYG PR LA
GHALS > ) O G TRIABEDRBIAEHCFIH SN C

E1TEHEEFR 2013 vol.86 no.2

135 (51)

—— RSN HERNT T\ IR 3



SN HEN T U — 3

AR = — XTI U T R EEth

aEZE L 1 30 — 105kW/ # 30 3

o——eo TKHEARME LIRE
o——o HKBENED

105
30457

. 30
~
&

b2

\

HEESH (kW)

TAGHEEAR

S

. . .

mm | i <
TAHEH ! D
CbmES | £

3 @
25 |

2

I8

ES

R

EN

TAHIEHZ

4 HABREEGHOHE

WBTEIF T, HILHTAFEET > TWDtERFPE Th S,
LU, RHAKREI DI, BEEROBIEMRD, 2012
DA ] BE T kI F — D FEEAE B HUH B DRI X U,
TARHAL T AFEENDIFRFF RS <> TWD,
TARBALT 2D S 1%, A5 > 60%, CO, 40% Td U,
100 kW #RFHE D sE M HE 1T & 1 H 1,200 m® B2 D T K
WAL ZADIAEDLE TH D, FARMIET A &FEESE T
WD FRLES DO# 5 1%, ERtOESE AR DUT O/
Bl A Thd, TDLDME TR TH 100 kW &
FEMmAEATET LD, TAMILH ZADIAERH A
K CBLITHAEPA L CHRECSDEBEERTE LI,
TARMEIEH A EX—AICHEBEEITV, LEEIIEICHU
TFARMEAZDOESPRE D EWESICHRTHAEMA D
ECHEBEIREHWR T D, B4 12, HAREGHEEZOEE
“Rd s

ARFEE (F, B 3BAE O 1T KGE B B SR
(B-DASH JO¥ T U ) DOFEEREEE L TREGEDTK
ALBRSIC 2012 4 2 IZE%E L, 2012 4F 4 J ICHERERER &
BAE L CTWD, B-DASH J OO0 T 7 b D8 &) = [ i 45
HEREM A WE TRV F -V RIAY NI AT AICHET
DILFEHRTIE, “HERRER A #E” R s iR e
“AV— hEEI AT LY O=ZDOEFHINTM EHAGD
I ATLELU T ESED LT, TXRILF—HKR
TR = HIEL CWD, BRBFEMIE, COhDAY—
I A5 LD T AL A EHEH AL T
DN T Uy REGEEKE L THHTh TWa,

[4] CEV¥—ZESRHIE

4.1 FEOI—-YIRL—YavOERR

BE5IC, FEOI—YrxL—2a YOERFEERT,
EUSFCREDI—Yr R L—2 a3 YERFEF, HAZ
ERS TWa, EU T, TRIVF—DRafriE & ki

.20
S
ok 15}
he
ﬁ hY
Um |
N 'O
i |
£
= ‘H 5 L
n
' N
M o
AFUR TSUR By KE BA&
HE8 : “The International CHP/DHC Collaborative” Z&I(C{ER
http://www.iea.org/chp/

M5 I—Yrxrlb—yYavoER=E (20054%F)
BREOBUIH D KR ZAOFHILKER ) D Db D, HF
IZ, RRHADA—TI T xL—Ta vk, BLxILF—ICA)
SVED b B HP I WM D—D & U THE U 72 M SB35
DETEHIN TWD, WEERELT, 1 =2 ILOR
PO (O—T T xL—2a vDika > T SA\OHI4,
Bk, BiHESR) LSy aRORE (EHE
I, REVEA ORISR Db S,

4.2 RaYmBEEREBFREEZESMHE
B LEREL, R N2telligence ft&/S— - — & UL T,
RAWTHBEANDSAG#D TSz, RAOVTTHON#E L
TIROZDOHBEITFBND,
(1) RAYVBUFICKDFIENE K LR
RAWIFHTIIFEBEEEIET D EHTED, TERD AR
KRAFTEHICESNTHBY, Ihaflised 22 EIFHEL
W, CD7z8, BAEMEIRILF—EZTOMNERZE /Y
DFPY TFBDRKHFH AT TR —a rANOPEN
BUW. R WEUFIE 2009 4EIC CHP (Combined Heat and
Power) EEaIEL, 20204 F Clca—Y xR —< 3

ELTEMEEFR 2013 vol.86 no.2

136 (52)



R = — XSG U Te iR &t

YOWHFEE 25% [CHE LSS HBEAREL TWd, K#E
AV SDOERLED TS, KEREEBAOGFLKR
FTU,

(2) EEEFZHARICEDKREFH S AT LD R

RawCET—9 >y —DaMNGE T, ENEEEE
ﬁ@ﬂkbT&A%@%@&igéﬂﬁmAm?%il7
LHDERL TWD, —MICERFEAEREC I BRO DS
HEGHEL CTENICHHBL TWDHD T, %@f@@ i1
B EFRZSFTCTEL, ATy Y aEEDEFHWVWLI RIL
FHBLOHEL LTS TWD,

PRELEMLIE, BB ERBREMBES YT CREBEI D HATY
IV EIFREY, BRECKIVUBTONRE BT D
HEHFDBELRALFSG CHRET 5, WREEIBICHH SN Iz
S, KPP OMERITHRIYITHESND 2D, HE
H SN D 2253 A E R RBEHE T A & & 3 7 O EE R0 i
BRETD, COMMTBIRERQEENICHMA L, KR
i?@m&?é;t?,%i%i%ﬁ@%iiijl
FESyYZy AR NERIHIT D ENTE D, RawY
NZtelligence ik, BREHRE D S DR R R EFH Uz

KEFHi> AT L' L, BREEAK, GK, KEBHEE
LD D DAl i A2 T E S Quattro Generation &
L THGGEL TWD,

& LEAIE, < D Quattro Generation IZX IR d D728,

2010 4F 1C & N2telligence fL DY (D« A~v—JL) T
ERFEIRZ A U7c, 2011 4EI1C CE Y — 2V IZ# 4 L7z EU
[P BI%E U, 2012 4E 7 HIZ Mercedes—Benz 1 (U\
VD) Il FREEMALIE, BB ICT+ AV—ILTD
RREIRI A, B 7 12\ IO COREIRLE RS,

4.3 CEv—u#Es

BRI TR SE T 256, CE ¥ — 7 ORifF1H'3§
BFSNnNTwd, CEVY— 2 DMifflE, EUICK D% —
HEHOBHADHR TR D NTZHIE T, EURKNTOHH
IR OFRBAHKE L TWD, Wi, CE ¥— 2 B85y
SNTOWAEWEG L, @R TIETSINEL TS an
&%, CEV— O ABRBICHN I D7z01T1F, e
52 EC BN\ OBA = I L, BEA—HD—HS
DELICETVW TR EAESEITOLEND D, ECIE
ESANDMEETEDHEIC &, ENBELSHVSND,

PRELE ML, —RWAERRM ERTU/hSBLE TS
Y hOMEEH Y, #AXNREHD EC IBSDEABED
TR O LI DD, TWbiah > i, AR
PRI DI 1 AT, AR EHED EC 4 & EN B OH A
“fiole. TOMR, ECHAEL T, WS, B
SRR A, EJIEEE RS S K ORI eV S CEH
3%%%@k RO O Rl U

HAI I PREF ML, [TERSED, S KIIi%M D
BB dte, AR O ILHE, JIS Ir &= LITEET S
TW3, EU NI ClE, HAROENBEICHERL DD, &
5 ICEBEHE & OMEEE BN TN TS DL D ICHRETa
REUKZ, CEV—2Cl&, \Y— R\FFICED U A UEE

Il

K6 JaRAY—ILICE %bf:i’*ﬂs@ﬁ’.

iDFEFICEETH D, OBBORIVHELL L Tl
AR (5D ZW) &) B, EBRHEICHER Y
e —iatE=ZH Uz, Flz, 1—HICEDdAYT IV
ZHEED U 20 iAWV, EKED DV & DI %A )ik
A WEMILLUIZ, D LTextiflck D, 2011$3H
ICAREREB DT v U &R, CEV—VHEAGOHOH
i&%ﬁb;o

EU [l 1 5813, EWNImITOREFE AL ICHRG UK
Liclz®, HaREond oiR &> /e, BAE, EU
I EHEORF &AL TS U, 2013 FEREEICHRSE & B 4G
IDOTFECHD,

(5] HE&hiE

HWHAKRBHKDOLESICD, Elxp CTdo 7z 100 kW #RKH
EIE, FIEd S Ea<MREiE LT, CDXDITK
ERECICOAVIEIRE— REFES, #HHH AL LP H R
E DB RERE (F T2 a y) &HD 100 kW BREEL
[F, RO ERE U CEHBOME AP TV
=

FAER S 1ol SRR B O R & A0 U T, @&
DIRET—P AU Y hOM EAEHEEL, HERIREBEILEL -
& K U BB

ELTEHESLIER 2013 vol.86 no.2

137 (53)

ICERRT DDLU COWLKFfFECh D,

——HSNHE N7 I BE— =



—— RS A HE 7 B

AR = — XTI U T R EEth

2] —BiE

REBBIOCHTXILFE—DTYI=ZFPU VT
HIchtd, BUfE, B EEERSHREE - s
YO SHEARIIEE TS Y N HERH T RILF—

Pz, HAFREH.

F£H &

MR R B OB, TTY h Ty U=
PUY SIS, BUE, B R -
A > T SHRAIRA TS > b IR T
AR, BRULERSH.

EA &3

MEELS IO TRILFE—DTYI =P Yy
W ICHES, BUE, mLEEKRRAIEE - A
AV SHERIEE TS BFERH TRV
F—HikEB, WRFREH,

ELTEMEEFR 2013 vol.86 no.2

138 (54)



BIT xILF—F*ifi
—FREISV &
MIRILF——

IKEE - FEBEBOERFEIM

Latest Technology for Hydraulic Turbines and Generators
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For hydraulic turbines and generators, power companies seek products developed for cost reduction, ease of maintenance and low envi-
ronmental impact. Advanced are being made in the development of water-free and oil-free technologies, which make cooling water and opera-
tion oil unnecessary, for hydraulic turbines and the development of technologies for reducing auxiliary machinery and increasing the speed of
generators. In response to this, Fuji Electric has applied hybrid servo motors to opening and closing operation of runner vanes as well as guide
vanes in hydraulic turbines. We have now expanded the scope of application to include runner blade divergence operation. Also, for high-speed,

high-capacity hydraulic turbine generator motors, we have developed and applied strength-analysis technology for rotors, a variable-stiffness
vibration control system, and a thrust bearing self-circulation pump system for high-speed generator motors to reduce auxiliary machinery.
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Equipment Replacement Technology at Hydroelectric Power Plants

B8 1E% TAKAHASHI Masahiro
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There has been an increase in replacement planning for old machinery at hydroelectric power plants. In Korea in particular, existing
structures are being appropriated and hydraulic turbines, generators and control equipment is being replaced in turn for the purpose of
maintaining facilities and increasing output. At Korea’s Goesan power plant, which has seen more than 50 years of operation, embedded
parts such as draft tubes and casings were appropriated, and other old machinery was replaced. Cavitation characteristics and efficiency
characteristics of hydraulic turbines were calculated through flow analysis, and thereby conducting performance design surely. Simplification
of maintenance was achieved through such measures as employing water-lubricated bearings, water-free mechanical seals and hybridization of

guide blade operation for hydraulic turbines as well as employing plastic bearings for generators.
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Technology for Dry Decontamination and Volume Reduction of Contaminated Dirt

AR T} JINZA Keisuke

EIE B8 TOMIZUKA Chiaki
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The Fukushima Dai-ichi Nuclear Power Station accident, caused by The Great East Japan Earthquake, has resulted in leakage of
radioactive materials and contamination of the environment. Separating highly-contaminated dirt from the total amount of dirt removed for

decontamination makes it possible to reduce the volume of dirt that needs to be stored.
In cooperation with Ube Machinery Corporation, Ltd., Fuji Electric developed technology for dry decontamination and volume reduction

of contaminated dirt. This technology combines the dry sorting and grinding equipment used in general industry with a radiation measure-

ment device, enabling mass processing. Verification tests using actual contaminated dirt have demonstrated that radiation levels are reduced

to less than half after crushing and separation.

0] FRAHE

HHAKERICEUFAEUIWBE T IEBEIHOR
I & > THEREE D h &, BREEHEYOME LU TWD,
WS NERSTEWEEEICES O LA THhY, HEDHEMK
T L TWd, ElE, TOHRICHRT D Ew g Ic
F DM < MRm aEM 1mSv L F & 5D KD Ik A Gt
@b?m%o

Bededtml <ld, HHe U cHMa L 1E, FEEem O 18
ARV BRI 2 EEHETL WD, ChiZdk> TR
WO TEONEYEREY S U CRAET D, O OFd)
(W E) BT (CARGE S U, i B 2 R a5 D9 T
N2FE TH D, LHL, BRESINFHME CThY, et
B BDITIFERGETNLIECTD DD, € OMHRELHEEL WL
728, BAAEENEIHEDHEVWE WS HEA D S,

HIUE S TR L IF & THOHERSIN TWDD TS, iF
e NXOLDE WA GEECEINIE, REDSLET R A D
FENTET D, €O T, HRIIEOFEARRG: - WA
DRFEEAT > T2 BRIk, T OFMM OFE# & F2aERER I
DWTIHND,

(2] BRIIRTIRR - RIEHMTOFFEN

BB L ORB O e IC X D &, HEOBEMEE Y
DT K BDIHEYE, K@ cm ICTEFPLTHY, D1
DO TERET, TILhE WS TR T 5 102 < DS

(1)

LYY LADREL WD EDHESIN TWD,

QE> TP 23 48 3 ] 11 BTS84 U 72 5L # 5 AP p B2 (IS S
JEF-FIFE TR DFLIT KV B S NI EW E IC R 2 BBED
TGRAN DRI BT D HFRIRTIE ) P 23 42 8

BRI, HRIIETRE T SO, wobRge - R
P, TR AR Sk S I E CRgE L T2

2.1 EXBRE - ESMIETO—
AREMICHE D <UD O—AR 1 ITRT . REFEMDARA
YHhIFAFHTHY, TOFEMIFKROLESY Thd,
(a)  RMFOMB T DS
HRL DY &> TR BEHE T L > TwWad 1%,
ST R DL,
(b) AT~ 0D 3 e
MU F RN 25 U CWDHIR &, S IVIC kD8
ICd> THITH D,
(c) HLRLFZ g DWFE
B > DO LADWE L TWBSHR T-REga, IV
FBWEIC K> THER S,
(d) wzASHk
FLPENC K DAL 1T e R ICT K VAT Do
INHDO—FWDTRITK ), FHHDE W1 AT T
Elarens,

| Bt =EmELE |

L

| 1% |

A—@ RIEA el
[l ER: - TS - R |»| SEMEIEERE
nn

| (REHEER
®1 bR - EHEETO—

ELTEMEEFR 2013 vol.86 no.2

148 (64)



TBRTIRECTURREL - TRE ST

2.2 EZPREE - REUIED4HH
ARHA (F, — e 3 TR IR D D DRt - WIS

B & RER B A M AGDEZbD Th U, KL

DTREEHFAM CTh Do FHMITKDLESH Y Th D,

(1) KOS EREMH U WL
e RIEORE 1B U TRITZE M Hhn Tun % 1358k

KB FH RN ERTD, KPEREFLEHLGVWOT, N

DFER ITHED ZRBEFEY OB DT -DEH OO DS 75U,

Flz, DS EITDOE W26, JHEEARRDME

KR HONIZ < W,

(2)  ZRRALER - IREY - PRSI DB AR— 21k
M AP, TEHAHOTEH DITLED 55U T WL

AR ETDIENTETDIY, SFIFEmEICHEL

WAEMBALTD T EDMEECh D, maLEAE M U I <

WK D 38\ D58 B LA aBR CILRE L T2,
HYBEEY & U TS 9 2 T ICHE 0 1) Hindz 1,

&5 CHA - JTEMGIC K VAR E WA T 2 EDHAD D,

CNICE> T, THITRERFTOBAR—2ML&ND T &

MEECdh D,

(3) WA I D TG REREEE D AR EHI I L D %4 -
DR
BLERABICEMLL TWS [RREaEE> 25

Ll OFMAEBICGHHE UeHBTE=YIckY, {5105

Nic DS 5, FFIH T RE AT He T O BU B i i 2

W ICEREAEFH T D,

T BEMLBE DT GBI L I D856, FRDGH D
ETCHADHLDH, R CTlE) PILY o L THAGEF O
DODIZORRITHVEZEDMT A D O, H01:
TG U T ttaE DR EEE A D56 Co, it
WENREDEAL L ETOY T IR TS, %M
Tdhd,

(4) o2k
PO ARDS YV IO NEEBL U A NE

R U Tz, AREFIE, BRI RETH ), IREEHE

WL NSS4 U 7 WTe o, R geIic e X T 1/3 ~

1/4 DI IA R Th D,

B8] ERRFE - RBETISV b

WY - WA TS Mk, BEHREEEAo 2 A
FHliL TW\Ws,

BEX TSV ML, PL—S—ICRhEEBEAERTDC
ET, BELBYHINT SV N ERBET S ENTET D, #
BEPMEDES DT, MuTOHRE RY/EEad 26—
ITHESH HND T EHLWIFECTET D RGN EABER L 128
iR E L TWD DT, Bt o & W X 38 C o s H % 48
ELUTWD, BB TSV DA A—TIAR?2 T, RLELD
O0—%K3 IC/RT,

EEAT TV b E, R E O m R 38R U 7o bt
BMELTWDDT, EMHEDRWXIRTE 8O 13w

K2 BEBRXTISYEOAX—I

BF : X\ T4 )LH

ERE

®3 ®BBXTSTHOWWETO—

B4 FERTSYEDAX—Y

g o8aefMEL TWd, BEXR TS DA A—
TR A I, R - WA TS Y b OHRERT IR,
xS, AP ICEAVH T BRI O F IS T S B D H]

E1TEHEEFR 2013 vol.86 no.2

149 (65)

S A H N7 B



*Mﬁl

m

Ri—HSNH

=
=

—— RSN HE T I B

TERATIRECTURREL - BT

F1 FBRR - BB TS bOEHR

(2N EE
B! 50 ~ 86% 20 ~ 60%
B 30 ~50% 50 ~ 70%
SLEBREF (WB) 3t/ h 20t h
BERN—R | WI18xH7.5XxD28 (m) | W20xH10xD35 (m)
ExfiEn 350kW (REEHEER5H) 650kW (EEEE)
IR Pap:| Pap:

11 BRRER RR(CHAIATREE TIROR L ICX T DMGTRERE DIERE
*2 DEER 1 URR(ICHEFIATTEL HIREORLTICH T 2HEDES

BEBHETEND . RIPOBAEL, THEERG - B O L
AR RO —BITh Do HHOMI DB T K > THYED
RMDRIE D128, B BR T RETXT I D
L& WMD) DEREMERD R E D, Gk, s DTSN
T —YDEHERMEHSTECTH D,

(4] SSEEEABR

AYEE DA T AIGES D728, [ PR 23 4 HERR G
WA R | GRS ICHWNT, EROIE YA U
= J2EE R A I U =

4.1 IS

TIEOEWIC K DR IRERROEVEIRT D7
&, AR ORED, BE (hEULD) wiailit
- D, Mk asAk L (R O 3O HIEICTDOW
TYHY TIVERL, Brgl - MaERBRE EiE L /e, SRR
RO—BIEL T, SHHEOKTHE%E 7S5um & LTeHE60
TS EDOBRYFRAR S (TR T, WHERT SR -
DERFEC EOBIHRBIREERL TWD, WINDOWE
CTRMABLAE I, WHE - 55t D &R FRED T BRI BE
DG UTIRT LU CWBS Z EHERR TS /e, TNk,
ARIEEDIEARFTI CTH D, (a)RlOTOMPF OIS, (bl
BT DRIEE, (oMU T2 OWHE, (42058 FE 8T fE
Thd I DR TSz,

4.2 SRR ERRERIR

PRI C ST D THEOBSREIREIC D WT, Sz
INTA—HELTEHRUZAHRARE ITRT,

TGt BE i EE Y 8,000 Ba/kg D L& W L 7= #, 45pum
Tk Ui, SR B (3 4,000Ba/kg TG L 7.
F7z, 75um TH#M U T A1E, B aE# EE Bt 2,000 Ba/
kg ITRIK L Tc. 722U, A FEEE/he < d 2 &k
FEPMET T D,

HHOMW T HEETAHA T 284, w5 D LTkt
LCERIE DTS TabohUDIERT D LIk, FFl
ATE S HEORGHERES L OYREHEE TS D, Bl
DS HOBNAFED C EICHDHY, BHEDH Rk
E PR A T bR g O REI L DT REIC 7 D

HEORTRE (um)
BHo~32 W 150 ~ 300
32~45 0 300 ~ 600
45~ 75 @ 600 ~ 1,200
W 75~ 150 [ S
12,000 —
10,000 |- N
= N7
oy |
< 8,000 |-
o
Q —
@ 6000 [
?;% H
i 4,000 |-
7151_‘ |
& —
2,000 |- [
0 = !
TR THEE - k&
(a) fEREEEtt (KE)
6,000
5,000 :T
) —
< 4,000 |-
o) —
[} —
@ 3000 [
il ]
& 2000 -
= —
& ]
1,000 |-
o —
R EER THEE - ki
(b) MEBEELT (M)
50,000
—
__ 40,000 |-
W —
< —
@ 30,000 |-
B —
g;'g 20,000 -
& —
2 10,000 |
TREERDT THEE - ki
(c) HansEszmML G
5 TIECEDRREMR (OHREOKRITFE 75um)

RLTiEE (Ba/ke)

@  32um DIEER
— 32um ¥y
45 um SEREER
45um g
X 75um HRER
m— 75 um Fty

ERTIERE (Ba/ke)

6,000 8,000

X 6

DRRICKDREZNR (KSR T  2KE)

ELTEMEEFR 2013 vol.86 no.2

150 (66)




TBRTIRECTURREL - TRE ST

AoYa—aURY
(Bise - FEf8)

TUTyF 4 vIToy
(BH1E)

FNPT S EREUZEER U
TUTy MEIR7EEIRETRE

0
O
'

TULFIIIWNAVTFINY IICEHTRE

7 SRELXEOFETO—DOH)

(5] SE&DRERH

B e hL B U 72 £5 OD gtk i BE OV W R 2 A - A
FEfbd2TH (B7) #BiNd s LIick> T, e
BSICRAET DI EBRADD, TNITEk > TRESIF,
MM i iR 7 & [ I ANR— A E S B ICAEL T D &
A CE 5, XBRRORGHRIE LN 7201,
S5, PR - EME, BULIC K DIRAE AR D L2EH
HB.

(6] HEHE

WP B & D5 G I3 DHZBR G, - WA BT I D L
TNz, G, HHRKERGS FICHEEBHE—E 1))
FETRIT D D DRI - HEIZHI TS P& BsEd
B TH D,

418l D JEFEFRER (S, [0k 23 47 B2 B Je Bty 92 FiE 22 |
GREEE) ICHWVWC, &Ll E&QC RSO T, i
UTzo FEREICE U CHEEWETEWEREEA K, HARE )
WFZE P FERM IR ICI T E KT D,

S2ETHR

(1) “peih T OB W B Lol (Briedal) DOBFEDIX
ALICDWT”, JRKES.
http://www.s.affrc.go.jp/docs/press/110914.htm (ZH8 2012-
10-23).

(2) PR3 BEBR YAl AL 7. BREEA.
http://www.env.go.jp/jishin/rmp/attach/tech_gaiyo-
201208.pdf (ZH 2012-10-23D.

(3) P23 BERR YA FEREHE (BREEAZRLHE) W E.
MOZATBUEN H AR 7 IS8 B T8 BEAE.

http://www.jaea.go.jp/fukushima/techdemo/h23/h23_

techdemo_reporthtml, (Z/ 2012-10-23).

e EN

I IRET S Y MR OBEI S LTy T =
V> 73 Ichedhe BUE, BB
Me&x o > D S RSEA AR AR I T T B
o

Eix T

WTNRE TS MERORI S LTy Y =P
VS ORBIHES . BUE, LR KA
HES 1 > 0 5 WA S A RS b
.

E1TEHEEFR 2013 vol.86 no.2

151 (67)

S A H N7 B



FEom - FEATET

JEKmisEIT UL RS ES ESEEEASURFTESS
oK D %2 4 BURE UL 1S4 U, CHAdeMO 41 B 1 i
UlcBERKHBEHAMAER AL F LTz, wIiEE &
I HOMA ZHE L, IMIERZ 25kW ICLU TWE
I, FEEHEBIEEICIE, EEEEKE) - 4K o XDO/NNE G
FTEIZ-Y bEHV, ERIFEERTZEZEZEUCAD A
A2 TI, BLERORA I DEBEETD /) DN AW
HU, WELE ARk 2 &Ik, BmUWERHMEAE S
BLTWET, B0, I—YBHE LY IS4 T D
ECUHDRY hD—OEEE L T, KETS  7DEW
ChargePoint ft DB HBHH AR LY T —I\DA
VAT —AERBRLTWET, chickD, Av—h
TAVIFEEEHR VIR BFHORTHENGEEDY—EA %
ZIFDENTE, FAEEARIFICH LU TWET,

¥R

(1) CHAdeMO & £ # L 25 kW 2 3 75 8 2% (AC208 V3
AHATI)

(2) UL RIENE (2201 &5 O 2231)

(3) ChargeP0<i7rant> X hID—=UHA VT — AFER

(4) HEPERE) - K 4 ADOFKEILZv

EKISAIFULRSES B S ERASURITER

(1> CHAdeMO : F + 5 E i DRGARE & 7z 15 G is
{iE 2> ChargePoint : >K[E ChargePoint f}:0D p% 3k 7z 8 Gk i

IFWEAETSHICHIF D BEMS FigEE)
RHEEEBOMPDFEECHD “UWIFABZIT IS T ¢
TR T RIVF— - BT Ly FEAETOT T U B
@~%tb?,ﬁm@hﬁj5ﬁew«®Bﬂ%%%
A TE F Uz, 2010 4EFED D FEAREE, BIEEIT W,
2013 4 2 A D S AW ISR AR D TRV — VR T A
Y R OEIEERIEL E U, A 25 A1d EMS 34
LT, RADML, RVERFE TS Y Tt d 5577
VRLUZRY A (BTRIVF—FE), BETBRDITRIL
F— R RORBEEN A E A B LIzDD T, 5%
BEMS D JSw b Ja—ALEEDHDTT,

B R

(1) FHFEHh, HLIMWMEELER - BT RIVF— B D
A, WP RECHRE T L 2 5L T b

(2) WU F O LA A VEBRBBEHWZAY— K PCS
1T & B APk

(3) BILDFTFob (T4 A, FEftigk, AT VX
ED)EHD BRURTILDEAKICH T D> YT«
TJIOTIAICEBT I RLARY A

(4) CEMS & DMfIC & 2 M T L+ — 0 ksl

;
_ ELOFFY K | | T L —
LN RFLDEES | eSS
[EWED | GIRILF—158 i mEEE N Cown
ZRIFED — 5 i 5
EY o ‘
SREA, \ENFTE T
.
PCIEh % : S,
= CR -
Bxot galé*"'# BEEEER
- IRIF—2rbO—5
SHAEIRE

Y

B FETE & il
B

ZZ—~ A
T
Bt

UFOLAFY XEBAKE KE AR Z DAt
BE HAE  REKE AR

BEMS={41ERk

{## 1> BEMS (Building and Energy Management System) : EJL
TRIVF-NVRIAY BT AT A

¥ 2> EMS (Energy Management System) : T RILF—V I A
Y hTAT A

(3% 3> CEMS (Cluster Energy Management System) : Hids& T % JL
F—VRIAYBT AT A

ELTEMEEFR 2013 vol.86 no.2

152 (68)



FhEm - FEATET

MRttt I -7 - I \VAFRECTN—/N\—RUy TR —E—T2 Y

IYEZT Y AA S PERRRFORINSHEET Y -«
LY - Iv NUB\HizICER Y D “SEVEN CAFE” [f
Fiz, R—=/)S—RUw FXOA—b—vradETHEL
FUTzo RN, BEMELSRDICHDHE, #H (0D
Tl (W) hecoa—e—%&RitLEdT., LHrb,
NR—=IN=T 14 LY —IIx EH A2 DA > F I > AHMHHLIC
fizdctmaAYETIRICLTWET,

¥R
(1) RUw FHhH
I EICTDIIIRSEITWV, R=NN—T 1 IILY—%&
flio CHiid D &Ik, HRADKREICH>/Ted > &
DEULREIIDHDI—b—%EL FET,
(2)  HLEIE 300 mm O 1> /X7 kikEF
NOVY—ICERELDT VLD ICHEAR—2LEEHT
DEEBIT, WHRIMERICIEHN—DHBAEDOY U d 5k
WEik 2 ELEEICBRBEL CWET,
(3) WELFIREME (LCD) S A5 v L AHET Y1
WBEKOHDTY 1 v, BIEHA REFKRIT D LCD
EREL, Yy TIVBEEREFEILUEF L,

wRXEteI - I - I /\vEls
|ECTR—N\—RUy TR —E—TT Y

ELTEHESLIER 2013 vol.86 no.2

153 (69)



= i

=]

S

%58 (XS CTHEDTcESHEEE)

AFC Automatic Frequency Control 11 5 90 5 it A

AT—-NPC Advanced T-type Neutral-Point—Clamped P RNYAKTH+ 7 NPC
A-USC Advanced Ultra Super Critical SetEE 2 RSV KT FEE

BEMS Building and Energy Management System EIWVITRIVF-VRIAY ST AT I
BOP Balance of Plant T ST R

CCPP Combined Cycle Power Plant a1 Y RY o TILIEE
CEMS Cluster Energy Management System HITRIVF -V RIAY NI AT A
CF Corrosion Fatigue JB5 57

CFD Computational Fluid Dynamics g RS

DSS Daily Start & Stop 4 H B2k

EDC Economic Load Dispatching Control T A AT TE 43 ) £

EMS Energy Management System TITRIVF-VRIAY BT AT A
EPC Engineering Procurement and Construction =

FRT Fault Ride Through

GF Governor Free FNF T —

HHV Higher Heating Value eSS B

HVOF High Velocity Oxy—Fuel T L — A

IGBT Insulated Gate Bipolar Transistor gk — NI R—T h oI A%
IGCC Integrated coal Gasification Combined Cycle fi I 2L A TSR

LCD Liquid Crystal Display WAl FETR BB

LHV Lower Heating Value A FE B

LNG Liquefied Natural Gas ALK IT A

PCS Power Conditioner ND—AYF 4 ad

PMSG Permanent Magnet Synchronous Generator TR AR AT [6) HH 58 AR A%

PWM Pulse Width Modulation VAVIVP S e O8]

RB-IGBT Reverse Blocking IGBT WRHIE IGBT

SCADA Supervisory Control and Data Acquisition

SCC Stress Corrosion Cracking IR EEN

SFC Static Frequency Converter T L T2 ] b H5 2 R i

SPM Surface Permanent Magnet

sSvVC Static Var Compensator i 1 TP JE ) B ) A A R 1

usc Ultra Super Critical B 4 B K158

BEiR (FAS(CEREH U IcETBIREIEEREHR)

CHAdeMO

T v 7 EIRakS ORI F 2 (F B EkRa

ChargePoint

K[El ChargePoint £ 0D i 2k 72 | & SRR

CitectSCADA 7 = > A Schneider Automation, Inc. O FHE K /2 & B SR THAL
Ethernet BECOY U AR SO 57z (F B G

FOMA MREHTR -5+ - 5« - ROEDOWEEF I FEEHHE
MODBUS 7 2> A Schneider Automation, Inc. D RGEE K 72 13 B Sk 1

ZOtiDEE, HEBF, ENZNOEHOBIERCEEREFIETH D,

ELTEMEEFR 2013 vol.86 no.2

154 (70)



Innovating Energy Technology

ITRNWVF—HBT
i-ﬁél\—f:—o

o S0

) —VIRIVF-ZES TRITX],
HEBOERZINAS [EIT X
ZOmERZEENT [TRIVF—RXIAT b,

ETEMIZ. BERAEEICERESEEDTY./OY—T. %—. 'Ela*ﬁ
BEARE At RICEMLTVEE T, (==] :I: E=2,



+E RO =2 —T7T iz onC

NE LR &, SHAIZOBAED 1924 4EH0V D 89 ER ICHTz D, B LE
BOBGOEMZMAML TV E L, COY, X TG DPT <,
DOYA LY —ICHNANCETDEODV—a—rILddILlcweLErbenT, &
MWL Ed,

Frizic “FrEmaEss” e U, BrkOF RS & TOEMM /A WZ U X
d . COMNLEE LEBEHOR—LAR—VICHFEKR IS LT, S FHITH
ALY —ERADTESDEDIEHHET,

Flz, OB LERBEEHOMFIEFRREE WL E I i TIE, fEk Rk
(45 72 DB DR B = oo Te Pl L e I 5 L L BIC, R—AXR—TIC
FEk U 72 fr il i o 0FE Tililn Tz L&k 9

InHnh, BoREDEM D PIT<WEMAML TSV ET, JHBE
U, glSHs LEERL = IEBVRIETNEEN T,

2013#3AH
EIERASH iR

ETEMEE $86% Fos

PRk 25 4F 3 1 20 H FIgI PR 25 4E 3 30 H JEAT
ELERZI $86E £35S

. . - 17 T
IS TRILE—TRIAY RURFL MG a
5% AT It BRI SAE BT BISEAED
T 141 0032 FHRTEB AN IX KIR— T H 11 3F 2 75
= by T 0 KA —AKYDT—)

EIEREBRTEEZESR

WM DR B T A& T A Y — B AR AN
S ERE O LR
SWEEBE  WE WA T 191-8502 HCSCRE B 17 LT 1 bt
. . Jrrp . . - Hwah (042) 585—6965
G W% OB BN BT AW A S P R FAX (042) 585~6539
Bk BB TR saEh BIEECER PR M N ot "
- . - e % 96 T X tl A — Ltk
HOEF AT BRI sERE BRI MU S OfES T 101-8460 HCECEET-(CHI A G =T H 1 %
i 153 1 Rz b (03) 3233—0641
S & R e il Wl R W e Bk SR LI HO 620018
OB R OWT s AN X NG EE R sk s fii 73519 CRAR 700 1 - 3R

RAGRITIH RSN TW DI aEms, ARHLSDOFP—h+« T AL T URL THHTEE.

BRI (30 http//www.fujielectric.co.jp/about/company/contents_02_03.html

FUJI ELECTRIC REVIEW (3£3)  http://www.fujielectric.com/company/tech/contents3.html
* ARGEICHMSIN WD AB L CBGAIE, TNENOXADPAE I DR F B EEE ChaLantb U Fd,
© 2013 Fuji Electric Co., Ltd., Printed in Japan (&% HiiziR)

156 (72)



Innovating Energy Technology

m UL
- D) S )]

TxILF—HiliT,
H=OBHBICIHAF I,

DU=2ITVF—%4C [AITR] HEOENKZMAS [HTX],
EOMEEENT [TRILVF—IRXI AT M,

BLERKIE. BEBECRIMADT Y/ OY—T,
ol mH RICEML TOEE T,

Bo
H.
i
T



ELEEE $86% B2 (GBBESI8T) 20134F 3 H 30 HIEAT

Innovating Energy Technology

IRIF—Eiliz. KDB.

B BIXLF—HMOEHZBEL T,
IXNF—Z2RODENICHATESHMEAJEHL.

RETRLDLTELTIEDTED e ==
= -
FHRAIEREIORRICEMLTOERT, (= =] i (S = N

ARREFHER ML T T, MEEO—K 07797-3  =Effi 735 (&4 700 M)




