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COVER :

No. 1 and 2 Units for the Takahama Power Plant of the Kansai Electric Power Co., Inc.

The No. 1 and 2 units of Kansai Electric Power’s Takahama Power Plant use pressurized-water type, nuclear reactors
with an electrical output of 826 MW each. Construction of the No. 1 unit was started in December 1969, and it was
put into initial powering for trial in March 1974. Construction of the No. 2 unit was started in November 1970, and
trial operation is now in progress.

The cover (top) shows the turbine building, the reactor auxiliary building and the cylindrical-reactor building (No.
1 unit at right, No. 2 unit at left). The insert below shows the central control board of the No. 1 unit, comprising
the reactor and turbine-generator control boards.

Mitsubishi Electric has supplied the major electrical equipment for this power plant, including 920 MVA turbine
generators, 860 MVA main transformers, 275kV extrahigh-voltage switchgear, diesel generators, auxiliary motors, switch-

gear, and control boards.
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Abstracts

Mitsubishi Denki Giho: Vol. 48, No. 11, pp. 1287~1291

UDC 621.3.042:621.3.045:621.3.049

Three-Phase 860MVA 275kV Power Transformers
for KEPCQ’s Takahama Power Plant

by Tsuneo Tajima et al.

The two three-phase 860MVA 275kV translormers supplied from
Mitsubishi Electric in 1973 achieved a new high in terms of capacity.
Shell-form form-fit construction is employed, with two sets of series
coils, each equivalent to 430MVA, mounted on the same core leg
and connected in parallel. By this means the increase in core size (due
to increased capacity) and leakage flux and stray loss (proportional to
ampere turns) were held to the minimum. Due to their unprecedented
shipping weight of 411 tons each, they were transported to the power
plant by sea.

This article also deals with technical problems encountered in the
manufacture of the 1000MVA-class transformers soon to be used in
fossil-fuel and nuclear power plants, and outlines the development and
test programs now in progress.

Mitsubishi Denki Giho: Vol. 48, No. 11, pp. 1260~1267
UDC 621.311.25:621.039.001./.005

Concept, Construction and Plant Facilities
of KEPCO’s Takahama Fower Plant

by Chuichi Sonoda et al.

The No. 1 and 2 units of Kansai Electric Power’s Takahama Power
Plant, with clectrical outputs of 826MW cach, usec nuclear reactors
of the 3-loop pressurized-water type, a breakthrough in Japan for this
type of rcactor, and this article discusses number of their unique
features.

Mitsubishi Denki Giho: Vol, 48, No. 11, pp. 1292~1296

UDC 621.311.25:621.039.56:621.3.038

Nuclear Instrumentation for Pressurized-Water
Reactors

by Katsuhiko Kawashima et al.

The nuclear instrumentation system is an important part of nuclear
reactor instrumentation. The system described in this article is used
for continuous supervision of the neutron-beam level in the reactor of
the No. 2 unit of Kansai Electric Power’s Takahama Power Plant.
It consists of a neutron detector and an clectronic circuit that processes
the detector’s signals.

Since a very broad range of items are mctered, the system is divided
into three sections, outputling: 1) a trip signal for assuring the safety
of the reactor, 2) an alarm signal, and 3) signals for reactor control.

UDC 621.311.25:621.039:621.311.6

Electrical Auxiliaries for KEPCO’s Takahama
Power Plant

by Toru Inoue et al.

Kansai Electric Power’s Takahama facility is a nuclear power plant
having two pressurized-water reactors, with electrical outputs of 826-
MW each. Construction of the No. | unit was started in December
1969, and it was put into initial powering for trial in March 1974,
generating the largest unit output of any existing nuclear power plant
in Japan. The No. 2 unit is currently in trial operation.

The article briefly describes the clectrical auxiliary equipment, pri-
marily that for the No. | unit, discusses standards and policy for the
safety of nuclear reactors, and gives some examples of problems en-
countered in the design of the clectrical auxiliaries.

Mitsubishi Denki Giho: Vol. 48, No. 11, pp. 1297~1299

UDC 621.311:621.039.55:621.3.038

A Radiation Monitoring System for Nuclear Power
Plants

by Masaru iwai et al.

Safety with respect to radiation is a vital factor, particularly in view
of the increasing number of nuclear power plants. For this purpose, a
radiation monitoring system is provided to perform constant super-
vision,

This article describes the purpose, installation location, specifications
and circuitry of a system which is divided into three units: the process
monitor, area monitor and off-site monitor.

Mitsubishi Denki Giho: Vol. 48, No. 11, pp. 1274~1278

UDC 621.311.25:621.039.56:699.84.001.45

Aseismic Qualification of Electrical Equipment
for Nuclear Power Plants

by Hideyuki Yashima

The design of nuclear power plant electrical equipment departs [rom
that of conventional equipment in three basic respects, one of which is
the requirement for aseismic design. In a previous article (Mitsubishi
Denki Giho Vol. 48, No. 3 1974 p. 351), the aseismic design of the
principal electrical equipment for nuclear power plants was discussed.
The present article presents the basic methodology for confirming
aseismicity, and the present state of such techniques. Comparison of
aseismic test results, and actual ascismic performance data is also
included.

Mitsubishi Denki Giho: Vol. 48, No. 11, pp. 1300~1305
UDC 621.039.524:621.039.577

A Control System for the Drive Mechanism
of Full-Length Control Rods

by Yukiya Masuda et al.

This article describes the control system manufactured by Mitsubishi
Electric in 1973 for the drive mechanism that inserts and withdraws

the control rods of the pressurized-water reactor of the No. 2 unit of

Kansai Electric Power’s Takahama Power Plant.

The drive mechanism is the magnetic jacking type equipped with
three coils, which arc encrgized according to an appropriate timing
pattern to nove the control-rod drive shaft in or out as required.

Mitsubishi Denki Giho: Vol. 48, No. 11, pp. 1279~1286

UDC 621.311.25:621.039:621.313.322-815

920MVA Steam Turbine Generators and 3500kW
Brushless Exciters for KEPCO’s Takahama
Power Plant

by Kazuo Hayami et al.

Primarily concerned with the test results, this article describes the
920MVA steam turbine generator, having the largest capacity ever
ever built in Japan, and the 3500kW brushless exciter supplied to
Kansai Electric Power’s Takahama Power Plant. To ensure total
reliability of these large machines, rigorous care was taken in the
design stage, and various tests, covering all possibilities, were carried
out in the factory. Manufacture of these generators yielded not only
basic data for 800~ 900MVA units but also knowledge of value in the
manufacture of units of the 1000~ 1200MVA class.
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Abstracts

Mitsubishi Denki Giho: Vol. 48, No. 11, pp. 1330~1333
UDC 728.2:614.8

Software for Fire Protection Systems

by Shinichi Ikemi et al.

Increasing building heights, and the consequent possibility that fire will
result in heavy death tolls have strengthened calls for improved fire
protection systems and, in such systemization the computer is indis-
pensable. This paper discusses the development of software, emphasiz-
ing the fact that human beings are the most important concern. Soft-
ware must incorporate a wide variety of programs aimed at processing
signals from sensors, determining escape routes, controlling smoke
dispersal, etc., for the purpose of not only minimizing the area of damage
but also assuring maximum safety to occupants of the building.

Mitsubishi Denki Giho: Vol. 48, No. 11, pp. 1306~1312

UDC 621.039.572:621.311.6

Electrical Equipment and Instrumentation for the
Secondary Coolant System of the “Joyo”
Fast-Breeder Reactor

by Takashi Takagi et al.

Mitsubishi Electric is manufacturing the electrical equipment and
instrumentation for the secondary coolant system of Japan’s ‘Joyo’
experimental fast-breeder reactor, a national project now under con-
struction. This article describes some of the major equipment of this
system.

The fast-breeder reactor is characterized by the use of sodium as
the coolant, and design requirements differ in many respects from those
of light-water-reactor systems. It also has a number of unique instru-
mentation systems not required by the light-water reactor.

Mitsubishi Denki Giho: Vol, 48, . . . ~

o 621316?7”' iho: Vol. 48, No. 11, pp. 1334~1339

Silo Electric Equipment for Showa Sangyo's
Kashima Works

by Masahiro Kaku et al.

Japan depends on imports for a great deal of her food supply, and there
is a need for large-scale silos to provide reserve storage. The silo facility
recently completed for Showa Sangyo at Kashima caters to this demand
by providing full automation of the unloading, transportation, storage
and shipment of cereal grains, soybeans and oilseeds. A MELMAG 100
computer controls the transportation line and a MELMIC. 100 super-
vises stock management, and their interaction provides response to a
complex range of requirements. The main items of equipment are
described, along with the control equipment.

Mitsubishi Denki Giho: Vol. 48, No. 11, pp. 1315~1320
UDC 534.8-8:681.89

The Type FD-210S Ultrasonic Flaw Detector

by Masuo Onuki et al.

The use of ultrasonic flaw detection for nondestructive inspection is
constantly increasing in the fields of production and quality control,
in such industries as iron and steel making, shipbuilding, and con-
struction. This technique plays an important part in evaluation of
product quality and safety, and official Japanese standards for ultra-
sonic testing are now in preparation.

Equipment performance objectives include labor saving, efficiency,
promotion of automatic and high-speed inspection, and quantitative
evaluation of detected result. The article describes the FD-210S flaw
detector, developed to meet these severe requirements, and outlines
the new techniques incorporated in it.
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Mitsubishi Denki Giho: Vcl. 48, No. 11, pp. 1321~1324
uUDC 621.791.76

A Rectifier-Type Mobile Spot Welder for
Aluminium Alloys (Part 1)

by Takio Okuda et al.

Mitsubishi Electric has produced a new three-phase rectifier-type
mobile spot welder that features improved mobility by reduction of
both the weight and power-source-capacity requirements. The new unit
is the largest of its kind in Japan, having a throat depth of 2,200mm and
a horn spacing of 800mm, enabling spot welding on large structures.
It is also capable of welding aluminium alloy plates of 3+9mm, the
thickest combination ever used in Japan. This article gives an outline
of the new welder, and the general features, and the methods of use
of this type of equipment.

Mitsubishi Denki Giho: Vol. 48, No. 11, pp. 1325~1329
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The Effects of Accelerators on Epoxy Resin
Curing Reactions

by Teruo Miyamoto et al.

The effects of accelerators on the mechanism of acid anhydride curing
of epoxy resin were studied with a differential scanning calorimeter
(DSQC), and by electron microscope examination of visco-elastic pro-
perties,

The reaction mechanism, using benzine di-methyl amine and zinc
caprylate as accelerators, was followed with the DSC, operated isother-
mally.

The cured resin structure, as observed by the electron microscope,
showed close conformance with crystallization theory prognostication.
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(3.9) SOH A ERAR 2.3(7.6) T “H
-3 kY ]
] ,L‘/ J’ e L T@ 3.5(3.4)
S = :_f?_/_:f:: ----- i [T i HILG——3.5(4.1)
] Y A - - LLLLLLLLLL
ij r 6.6(5.1)

1 j
== S e s = 2. -*“‘\3.9(4,1)
i N - AT \4.1(4,6)'
| el T 3.0(3.5)
7.1(5.1)
\ 7.5(16.4) N
HERRTT ELRAR .
2

18 .
14.1(8.4) 64(16'1) 13.7(9.5)
2 2\
(21.3) \ \ 4.3(10.5)
19.5 27.4 13.0(11.0)
; " . 19 0(15.1) (19.9)
( Moz  #F2E kg Semig EHBHEOLELH 220 t
( YHOHE  HAE dke/cm?g THRETEHEDEELR P

16. EETFHOOEEE LR

EET 20w b W LT 310 BlIc#AL 72 AIRESHT 30 iy # AJE =dkg/ em*g
FIDIRBE AT % IS L 7R a-E o FIICIE 1S ERIRIC 2 » T | B i
b, HFEACSH D C L EELNERM AR TD B, o T
1 SRR D BT OIREE R ORERER A b % K sor
FR DT 340 iR SRR R A T A2 g% 45°C &
EROMEL %5, 50k
IRTERIE =45°C+ a1 IR £z GRS LA+ 0 52 & SR
ME O SN
=45+32.44 (59.8—30.2) =107.0°C V{
BREHSROFFATR 130°C 1Kk L, 4022 S 5 ¢ & AR X 4 N
Mo i
(3) gobiRg L5 5
B 16. (R (BB ais) i U BRI (SRR 2or
RB) OFOEIORE LRI R T, C DR, L ERETI
DE(HREE L5 O BERE A 5t BIZL DB OIS TH b 10F
47.3°C (BHRIR RSB 19.9°C - SRIRME R st Eang 27.4°C)
SN, REEERIRE 85°C kL, THORHAD B, AL .

TTREH MR T 0 E R DR E EA-S, IR B E
DEEAR W L HETE B,

(4) EHETF 310 REE EH-

[EHEF a0 OREEARR 17, K77+ k£ 5 K, RREH02 %
ICHAI LT 5, 920 MVA, 22,000V, 909 JI5gIED SREEE W 1%
6,760 A TH D, b, TOMDEET 111 BE _LFE 41°C & Hig
T, AR 6°C I, TaRmEas B,

(5) EDbBMOERE LF-

WlEFREAOHAC L b R vBE L% 5 LA™
FEOMEMDEMREESEN L 2. TADDE aquU=F, iS5
TR J5uFu—, HEEERERE nA-, U-Flvoz & 8 ICBTES %
Eho0, I E-tso RCRE LAZHE L2, ZOEE, wi
WY TFEEEE TEbofc b, THEWRECE > T D, 3

DIZLEETHER L 7o

4.1.4 FS55 9 bR ZL—LDER

F5Twb KU U4 1 2P0 LY, KREPoEskE, A2 FE
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17. EHET 310 DR L5

dkglem?.g CHEIEE, A2 [F 4kglom? g -CEME EE R, A2 F 4
kg/em?.g TS AR, B EIUEERO 4 &4 CERREO BRI
PRE L. FERABTRILICE AW I570k, Jb-s ORISR
KEL Lkot, HMcEAASHEH LA sckb, BN A2
FEo#E, [iEc & 2 H8h K IGEEEMASE o BRERE a0
Bz rzhEhbTrcdy, RERCHST 2% oZ Lk
TERR L %o

4. 1.5 EEFKLORE

O BRI X 3 RIKE 1)1 2 (MR % 564
50T, HOEHESCIRIRERAA—EEM T 22 X 58E LT
w3, 4TI 2 EESict L, RS o-r T s o, 4t
RABEEDE 2 Y, SOORIURER A DN A5, &8
THEDIRC Eworwd & D20 T, 8B b-tso BCER %
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18. Jsuuz BB O R BRI

: ! %O 3
BT = H Ak
DC220V %Ezjﬂ&é‘z
600k
z
}
! 400k
g
DC =
220V
N 2001
O 1 1 1
0 50 100 150
REEE (4)
! i 1 A
2500 5000 7500
AFmEE  (A)

B 19. By

EHL, THEAERNE TR, &
FHEI S XS a%T 3 & 2R LA

4.1.6 BEEFaS LmiHEHh~0R
AHH

KERILICE § & WEETF 2L bR

WHARKT B DT, DRI 55

Ryl 72 EEEF 210 SR ORI

~OBRABHAMEE 2 5. BTFEEE

0.5s

789V

ERAELC choiidgh~oRARN
BEAFHEL T8, AEOZMIc ¥
Faq & & 2T, HHE t-rou BRCE
WEERFIL, PR e ST A 1
Lo WFhdEHEERCTIEARL,
BErORLMR R T L L b, o

350V

REEE

850V

DB R '
R.K=2.05

WE LR =900V s

I
1/1(’35

52 DERFHFEZED C LR TE Ko
4.1.7 EEREFHOZLENVE

EE TS & MR E D 3BT 5 20, KEOEET O,
=TSR EMTBRTIE & 0 o0, EiEHE b b 7% 5 [T

TE EA3 D B 3l L 7o ERSEMRREOIITE L2 ) BZis% o175

2 DRI LB BE-CH Y, FHEARL DITEAEL .

4.2 3,500kW 75 L xfhiists TGRS

FouL BIESEEMRHE N s—Ly BREBOMERBCEEEL 5
HELAhoTnd, Ty, FEEDCCHBROSHEORE
HEAF ERiT 25T EDED, Bx CREH 2UwFYus & EHRE
L, Fl2ER 18, 0ot ¥ RBREMEHAL T 5,

Hcrk, KRERE Jsulx BEHEORBIC R s~y BEBA LK
G & Bl SMRBELZ AL T %, COHRIZHERS
15 Jsuuz BEERVER X Y, SEARERUEMEREOMWE T
SEiL, THEDSEFHC XY, BEERMRELL LT, EiLTw
%, SiRBCHEL A2 2 ORARERORLERTREE EAOKD
BTH B, EARW T wFRD JEC L4 DHELF—TH 5, &
2L, REEMOHFECE T, BEOBEE: Bx ) BRiEgt
BT 57w, EAH A LIHEN~DMEY BEL 5, Zhic
SUTCH, RBRERLYBEHEXFIAL CARERZEHEL w3,

Tk L I 3,500 kW J53 L 2 B O THHBER % LT

BITEEE ) (k) IR R0 920 MVA sty FEEBA U 3,500 kW JF53 02 BHTEEHE « B « REE

R 20. B & #% & m

ICRT o
4, 2.1 RFEhiissssd
SEATTRIFIEN SR & BEEHIEE R 19. 1Kok
4.2 2 fﬁ]ﬁﬁ?ﬁﬁﬁ&}i
BSHIGE OHEFER T R 20. )KRT,
4.2.3 BELRAR
4B, MR, BIE t-toy ML, BEROREE RAEE
L. BBafER% % 6. IR,
4.3 BEHRIS oL APBEBEERR
KERIC X BHREREAICE b 2V, [RERIC 2T S EERM
B 3 O-CHREHE COERICA T, MEEHEME TOEIICET
5 EGI AR CEETH 5, a-ty BEE, HRHEOBEHE
BER EHEIEDE W b DICT B &, TRERIC O W TR BELS, F
oY FEEROMIL, EFHERIC & 2 MR OFEMETCinZ <,
THREBRICTSE, B XN BB % B L A BN U E
FEE AR OB A REIFE 25 L .
EHES, A Az Erbxes e b, BHEBE, BEHE
 EDEMIIKDOWTHFERS, SO BZE, Je—TLE, Ob-
7 EOIRINRIE, M2 EAIICER . o ik 1 SHIRE)

N
by T
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F; 6. Jsula BRSO SR -5

2,600 kW 500 V BpiESE L7 °C
o s Woow %
[ ® OB oW
EBRF =240 | @ M § M 60 54.0
R E =2 4 A~ | K 7 ® 70 63.0
Fom o oo  # o OB ik 70 33.0

£ 7. REBLCR) REHED)

3 (3 # #h wmooB B
g - ¥ v BB oW Wz p (FTIRYE)

21.3 22.3 22.5

7 ZIE 4kglem?-g, A4 1,800 rpm, SEMEL - RIS E0S

g -V RER 75 v L G

BT ER
N—R Y FINZ YR a7 7 PMG

iard
INT v INT VR NS YR

6 DR R IRE) R E

THeL MY
ik v 2

l

Ge —Ex@ /x5 > R

[RiOhnisis RN

Tu~Ge —ExR b I ER

HRRE

ik

2l. a-to HES ROFEETE

WEHRO—HER 7. IKRT,

BRI B, B, BEERE &0 CREETED
TREAERI G LN, il Lo ICIRBFHETED 2254
AR X N o

21 ik 2-Eo FEEBR U JsoL 2 BRSO KRB R IC Ik ) 44
AN ARYABTEY 7R,
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5. RH#hEERER

i 1 SHHERY 1 =R oBMEER 2 E T ¥ o0 2 EkEE I A
57, T CHEAERERO—HEHENT S,
T CHREER, B e 3 SMRERBREEM L Tw 50T,
BHIEEIRIC B W T, EARROZINRE 2T 2 0 EED 5,
BLRECETIHB R 2 b, 2-ty REBOTHSEN (920
MVA, 22,000V, 90% 1%, #zJE 4kagfem?) ¥} % RE L7E
ROE5KRD,
BEZF a1 : 32.5°C
EEF a1 HA Az :31.0°C
BB TF40 : 48.0°C
W THEABRAERCHRD TE—BLTE Y, SiREsED
FMEERZEA XN E & &b 10, BOBOOHARFICT LTrEn
ECilE > TEY, BECEBEEIMRE S & 2EHT 3,
Iz PSR LR AHBATRE (ERLeFEE) o8
NTW3 2, BEHECHRT 1~FCEBEE, DR 85°C
L, BHRBICENTY 10°C DL EoRGRS D, WMELtkaE
HTBC AR Ik,
ks, WREBOMBNICT LEERER b, Jsre b XigdsEs v
DFFFHMEN B TH 5, C DIBATBOMIEER MRS 2 cw, TE
BT, e OINREE T 24G Lic, 2 OMSE, FERH, )
T L b, TRERMIEEAS BRI e T Hcm <, »odHER
WHA BRI DA Lk b, BETOZIEICINL T, MHRE
YRIFTHDLCEZMERL ko

6. v 7 v

EER KRR OKT /A 920 MVA a-v'o FBREML i 3,500 kW
suLz hBE % RERNA % duiic 8B Lz

FHoRARILIC & b % 5 BEEOMRCRELS 2 FwTksh, I
VER L TE R & b H Y, BIHEEER S IEHCEThTS 3 5,
TG DRRENT 800~900 MW 553 3%, HlWECHLTRD B S
los BEICKEED 1,000~1,200 MW 552 ol LTy, +
SGENTEIETH 5,

HiRl, 2, 358, SR, 258ETICKEL, 2580R
HEHe o T, 2KAREEOER S Tah, =2 JL-7 K EEHIT
TEYL DBR % 5 42 T\ e 78\ e BATEER T (BR) BRI D s Fe i e 1,
FREEAEY CHELADHERrET L, CThoHEARRY
£ LT, SRORIEOREFNIFREEDESE FEB2TEOT
HIETHEC L2 H OB TEFALZ N,

E £ X M

(1) Uk, FI2E: SHTRBE 43, No. 4, 491 (3 44)
(2) A« SHBMHE 45, No. 3, 356 (14 46)

SR - Vol. 48 - No. 11+ 1974




——

UDC 621.3.042:621. 3. 045 :621. 3. 049

MEEHNSEREHTRD

=18 B860MVA 275kV Z £ 2%

L % & 2 &

ERRERY, ETFHRE Sou & LCHREN KT S5ur T
5%, FEEEROEEERCONTY, HROKERKT 55
Db X DB e L A AARORBRIC A B, BUE EIKE
FHCHIA L 7 2 & D =48 860 MVA 275 kV 2250E88 O 52k % 324
£ LT 1000 MW KT « TN I5ut FIT REEED Hal
Phed Y, © o CRBRA RIS DRl L, 2RO
AR R DRI D\ T b HA 5, (B 1)

2. BREBZERNDEB

Mpcr, BAROKBEERZASBCEEL TW3 R, NET8
EHRICE DT L b - Ty 2Rk, BABEOWU LI
B L CRIBEES OUMVER T oW X A%, BHERHOSER T E
L, ZEEZOMEEE 12w B OB IS U TSI e CA T h
LEEROREROTGH SEFOF LB EBD TE

2 i, Hfhics 3 PR ORERESOAEIIRE TN
Do WEFN 27 4RICH) T OMBEE 250 kV ZRadss e & 41, HEH
30 4RI X ZERR O Fely » 210 T HAEC & L 2o i A TliE
F 3 HREHHRIC X - T S 9B MVA, 275KV g A £ 73,
BB A BT ~ WA & 1T ERS DM e DR R ALK
ENTE A, WBHI0E  PYEI i d-2ts07 #90 ORI =4
400 MVA, 348KV Z5[Fas, KU TEH 42 £ OBATEE ) MRBKRES 2
FETITHIO D ZAE 510 MVA, 2625kV 4, I &R
LEEEEA S R T, RERIC AT EETLL Z3RhBH
ORER AR L CTH D, & HOBAKEREERICEWTY CORHH
T 2FERBILTH B, Fh, HBEFAEITL LY EAEE
2O IS OGBS 4,V BB ORE R REIL T T
Folc X TR OMRRRF AT R L & dic, BHTEKC
BT E OB T4 & L CREiBHIK Ic B3 & T 7R/ FE
TG ECA Y, THX ) EEH LEET 2 < & bR
D, T OEEFEED WS 860 MVA B340 &+ 2T « T

B 1. ERFEEFAD, =48 860 MVA 275kV ZEL

GRS

BF % k- kB 2

1400
+RIEE 5 RII240MVA
1200p B AET ARE FEI200MVA
I i
_ 0ooF :
2 :
> L i R
Z | FET ) Wi S0MVA
800 ,
i WEEH EL6IMVA
6 600+
b EATEE 7 IRIEEE 2 BIOMVA.
400+ G- L5 YT 7¥E FAOMVA
BT B2 IOMVA
IR HIKII2MVA
WEE ) PEH260MVA
200
BIFME EARM139.5MVA
£ e H AT IITMVA
L‘?Eﬁ FEHIISMVA
Yoo} | 1 I PO AR SR | PR
0B 20 0 40 50 &0

2. ¥ D EERART GO HER
F 1. FF oot FREELEE urt

H 722‘;;) _gﬁr‘ﬁ 60 39 21275 1968
W fﬁ R 6 370 17/262.5 1969
B f‘tﬂ ;"‘; ” 60 525 17280 1971
t ng ;’E% 7 60 860 22/275 1973
B ?Z’; f“% 7 60 860 22/275 1973
A ;;ﬁ ]ﬂ; 2 60 590 19/230 1974
™ ‘Eﬁ 3‘% 7 60 860 20275 Bk
W 15& 4‘@,3 ” 50 870 16.575/281.25 ik
m fj; ]'“";} » &0 600 18.5/187 Rtk
B jfrﬁ? ngé R 60 1,200 18.525/275 sprep
B ');ﬂﬁ fﬁg 7 60 1,240 241515~ Prh

H Fsvr MY OMARESRS ZEEN Ceiffbir ch B X S5 K
o 7co

¥ e, BTFNREFHD OEETHRCOWTE, ®1. CHEbR
5 X5, WA 43 4E i A-2 DFEFHSRE Jsvt & LTEW
2FB O AAFTNIRE WHEFEERIC T 390 MVA 275kV 28
ERAMA TN EOEHDE L, Bk 6 FOFEERAAAINT
BYH, Hic, 5 BOFEERF LG Cphcd by, Tohrik B
TOEN REFEFHREEIFH G OZ4E 1,240 MVA 515kV 2 [F 37
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LS RLERY 28 A RE - BAREBRRE I TV 5,
3. XEBZEFRORERMN & RLERME

REBRFERT I 2k, BRI - BT - B
DT RCOMBEICE VT 27— BAE LAY, Thb
DFEDEHIRE 2 biREE:, ERkahotigir o
HREXRY, mEAREAEAINEN, CCTRRERE
YRR B ORI & = OMR e <3, 37,
RSB ONTY, 27— DKE WEEERORRHHE
FIVET BRI, TRABF T 2 BABRHMATL
SExhadhidaod, HLEOBRRY e LT
ML Y~ B E I,
3.1 KEBRTEEBOLEHEY
(1) =HEEBK
NGFTGEEERR T, & - EEREAT LB I TE
b, FEEROEEIEAT 5o T OFERBRM
EHL, 1Y) OSEEMARER I & 2 CREMT 5 0 L 2EA
T LT 3, —fiEiic, 500 MVA $LUF ORZEER-CIE 4 1
R e L, 600 MVA DI EDRZEIC DTl 8 B O3
BECLTw3, COFEREBERMINC LY, RO K5 2FEaLE
Lo (h¥, ot WWA=EERORE, ¢=EEEBERKE T
%)o
(M'%&%ﬁﬁylﬁﬁkbmnﬂbﬁﬁﬁtEmk%éﬂ,
kV@¢Kﬂ%LT#§%%K&5&EK%(&5% B 1
dhd, RVAIQT e Wil L GEKRIC 2 b, BFEERS .
D DELET 2L LY OREREIEE L bh, Tk, T
VEDEITH BHOTERKEL AR WO THT AL IRHE A
Vo ‘
(b) %QW®%kﬁn&$ﬁEﬁ,lﬁﬁkb@%ﬁﬁﬁmw
L, T4abb, (VAQ)? c@ERFIF 3 DC, 2ikh B
i ook o TRAERIC X 3 EERYER X 2, e
LB EHTE B,
(¢) EHREOFBEMITCO VTS, (VAR ciBiE il +
20T, BHEEHENTRE, KERRBCE D 3 IEGEOBBYR
B R 20RASC RS,
(d) EEXER 1L K2WTHE, 110 1K%%Y 0OBEEH
BEY 3000 A Rz 5 &, a1 OEYENRLFHALL 2L, K
FEEREEFER : LTS L wHE coZFRKcTE 30
T, U5 7Ny I B RAREESE T Y, B Ol chlER]
BEIC 2 B
(2) & =&
FORER, NSTPTESEEE T, SN HREIED RS
BHAL, 45 BEHEAD 5oT0a vt BEBHLTS 5, HWOR, o
1 BEXBCHEAERN LN, TO%, M- T vz AEOb <
FAHIC & > TRRICHEIRTT D13 N Ja—6o4w BIETH B,
FOOBMERE ()T, SRR, AARSECY 50cm BT
THY, BOE—RBCEHINZ,
(3)  2qn HE L RS
I b, B EEE DI 3 e Y, ke LT/ R
DA% R & L CBEEAYFIUERL, 5 F @) BB n
(LT3, tOFROEAMICET 5B BROFEREEE I X
SREEMAINEA 5 20, HENERC LT, &3 Tk
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X 3. aqn MEBEHL THONE (BETE)

1 e L
& QBEFOGOMBETERML, T, 21 FICHRET 2 lhB
R D2W T, ZOMOHEEDE R, BECHEUT aqw & 31

L OOREMETEMNL T b,

MR X LTk, MRM394EL b 400 kV ZEESR 0 MEERES &
LCHg & /e BRI % BEEEESRC AL T, A
BT Y- Tn—0 WA F O T SN A THEEHE & Hv ¥ - Tifiig o
EHEE R,

(4) REEHOEERHE

I EEDFHBIREDOZWHHTC>» T, v~ RERK L A
L 7e S o0 b TS OBLEEIC X 2 B8 B5Ib 5 L & b i,
IEFEKES Jvvud BIHLEBIC DV T, FERAEER & 7L B
X 2EE oL F BHHAL THEEERE LT 5,

(5) & #
BERORLRE, (FVA)T CHHIL THINT 3 DICHL, 2L %
¥ OEEHE, (FVATICHAIL, AHREHCE >TL B, Lic
BoT, 24 DEHCDOWTH, 210 1H&Ek2 ) DEX % —EIC
LT o e ML CHEBEH L Th 588, FkigkNkE
WOT, BHORE—RA X5 IC@HI % ORFHC O D
BEthoTnd, 7%, MY EI~DEHC DR TY, SHEE
B TRFMOBBMBHRERI N XS5 CRY, 24vFa-T D
EtERE R AT B,

3.2 XBEERFFITE

Wk, SHORBEESREFFUEFR cilEah T, THH
RDIER LB EEED 2wt Z ERTC LA TEL AL LT &
FEIR ZRAE i ST #9 430,000 m? % BB L, ABEERHEMT
B LCHRBIEN BM4TE6 B X ) 2EWCABI LA Uik,
L OTHBOEEE, FE750kV « &R 2,000 MVA 02823

CVETEB D OT, $BREICHE 1000 kV SR OUNE D FIERIC K B

HEORMERL TR 5,
BYATEHEE DT, ROXS5KCh 5,
(1) BHOWE WEWINT, 110 WEOMT, SOR»EC
DEERONHRTEELENT 5 < TOTHE, BRI AN
EETIC & - T B,

(2) MALTHR, 2510 XV ARY, NEHRHOMT, B
1, EREBRRERINGN, 2T &5 @)k 170t BU°
300t D sL—u R HEANTEY, KEREERE BED 510
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Raw?”

4. 700t HERWS A TBE)H O 860 MVA LR L

TAH U EeRE
THLT oM D, ORI TER, ZEMECTHARGET, LA
WORAZREFCE & bic, BEBROBRBBRIC I 3RS D
FHIECE D vt BliEIC o T,

(3) ZEEEBOHMIE, SHEFRAMCE 2 HEREE, FAREEL
h O HFEOVFROFE TR TE 3, BREOES G
T X 0 ERRE~EEANERECEER LR L GEIRT 553,
CORBEOFAMERX 700t T, HIE £-2 2EHHNCLTw %,

¥ 7o, BB KT 3,000 t FOMANREETRETH 5,

T, BBRETNCHL T, BARREESRC T 2MBRTE
LEENR S B, THDD, EARBRUAEOELNE THAN
APREENEERE, EELARARRZ YR hs, BROT2
CREZFBRERS T ZhERE SN TR D, 2O REN
B, BB 5 SEAYEE A & ORBRIER bEML T
%, BBAEEDS bOEA DO, ROLBVTHD,

(a) WHEEZHMER (RREZCRE LAHBA)

IEREHEFETEMS < 50/60 Hz =H
14 x20/30 MVA 132kV (FT 7/9 MW)
14 %15 MVA 132KV (R 7 MW)
FHEZEESS
1 %4 % 20/30 MVA 13.2/3~83.1kV
xofh 5&
M 2vFuy .
1 fvo X140 MVAR 13.2kV
1 Avox T0MVAR 13.2kV

(b) ZHHEHABRERE
ABRHZTER - 1,500 kV
1B 6.6/750kV 5MVA
#2p 66/750kV 25MVA
TR ER 2 & x Biff 240Hz 2.5 MVA

BATHTE ) (#k) IR BT =48 860 MVA 275 kV Z8ME3R « {HFF +

KU

5. 4,000V BT EFE LR R L,500 kY BER AR
6.6kV (Edks 2MW)
Ex 6 MVA 6.6/20~210kV
0 28
W Urobn t 1 Ao x18MVAR 66kV
TR R
BT ERAER © 1 £ x4000kV 0.6 oF 600 k]
145 x2,000kV  1uF 100k]

SUEEZSTER

(e)

4. 860 MVA EER

r O 860 MVA 275kV Z5[Es, ISR ERES @ No.
12 No. 2 Jsut Hlc& L EF DR 2 AR UE - WA LD DT,
Z OERER LHER, KOLB ) THE,
4.1 ZEFROER

B R MR RS E SUB-MRG Jg

o3

7 ft:860MVA

P - 60 Hz

BIE « #5587 0 1K 22KV =ik

29 : 275kV+12.5kV
(ATTRETHE 20T 9 )
BRE (Pl E )

(860 MVA i)
4.2 # &
LR, RERBOMRFECHITERBER R SHOD 0T
H5H B7 oaquEEcRboNnd ki, SEER iz AR ER
RARD 211 & HOil% fubic LTHERCESI L 2 b 0T, Sl
4BED aq K, Z4E 860 MVA @%Za‘?@itﬁ 430 MVA s
THY, 20 ATEE a1 E WFHESR L CTEOFEER T
3, L®RoT, #iEcdikxks5ic, D= 860 MVA ZE
BRE, 2qL - B0 EosFiER, BIRGEEE, [IRmERE
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(a) MRG JFEEIN 207 G

ﬁﬁ ey e e i lﬁ ’J[TK
éi”@b'?fﬁ? ololcio
8880@?@80 2 S8BT
ol (elle] ejielolielelle s)le]le][a}elki
@)le]le}le}ls}lo]le]lelle llellellelle] sy
HEEIREIEE HETTEISY
6. =g 860 MVA 275KV ZEFEREDILFI
BET w2
|
sramgens

3 4 1 (8E) u’::‘“‘
15’ el r; o~ E_-]x R
e
(3 AJL.:‘,, \ it \ :
1) BT B\ e rray
- H'Eg;\mrl‘%- \,53}551\
=L & 7
53 £
it B

® 7.

& 8.
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=#g 860 MVA 275kV s

H88 o WiTE

=45 860 MVA 275kV ZEF#0dy

S0

AR 207 GHRES 2 ROWFIFHRIC ST 5
EIEERER & OB

9. MRG JBAT: a7 GG L %

(b)

ARER, Wb ZH 430 MVA ZEEHES T, KERIRICh
b bt, TSRS N AEEROEMTciYE s Wi,

TSI X AT 203 RERT b, 2e7 BIREHCE, T8
P MR # X 9 A L A MRGII-1600 JB% 2 AEFIHCHEH L Tw 3,
Thbb, TOFEEROEEMDOREAKETEAE 1,890 A, B
FEVE 3,125/0/ 3 K& 333, 1 HD 2w7 GHER TR BRIEIHEES
RETZDT, ERLAX S, =4 430 MVA @ o1 222 1%
ChoTn3C &2FAL, S. DX 5 KENFNDOBEEEIC
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Do TODXS A RE S L CHSHIC X 5 ISR
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LA oTWwD, ¥FAWE M HDIEFIC /I X\ FEER 120
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(5) FAHHA-A 20-7 DC ER CRIEHE) (a) FD-210S ZH-- 220 (1) x &4 150 (75 X ) X 4 370 (3
(6) Jsou EEEEE- - #ily 70 mm,  Hifldy 60 mm, (120 )
mm % F59v &, WEERR (b) FDP-210 B 38 Ao~Rwo-#9 T3 X #9 127 (5 %) X #9
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(9) BERREBEC - 1~10 MHz GEfiliF O3 D) (22) # &
(10) FSFREE - R 70dB (a) FD-210S Ak 6.6kg (RoFy vy AR)
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%3 13- B (%)M Lofpacr JIS-2-2344 i© X %, 28D 13
X OB REIL TV 3, '

(8) -t [l (o—n, B, F-trtod M), 2 MOB%LRE 21
FICED F—to-nZEoTVwE, TD F-to-h OEEGF, TEST
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B (BB S i U o BEE S A R 3L R v i v
5L THb, T, Hoh UHIIELWIENE: @lic 712
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T f=to—h MWDK 10~ DIESICEFIL 2 EEHIITcH Y,
NEHND va-d TR, EEEINIC F-bo—h PNORK 13
- B FTHTE S,

(9) A z3-7 FoiEmm
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[E#E 1 OHHUT LD b T Y filt ® FD-180 &
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X 3. i DAC (Distance Amplitude Compensation) £
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- X OWERESEBRRRE, EMTEE, ME
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|y T 5,

(b) HEsR (16 fHlE)
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Arbitrary unit

! i L L L

9 10 11 12 13
Wave length {um)

_____ Epoxy resin/ Acid anhydride/ BDMA=100g/ 17g/ 1g
Epoxy resin/Acid anhydride/ ZnCa =100g/ 17/ 1g
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