








Abstracts

Mitsubishi Denki Giho: Vol, 51, No. 6, pp. 397~401 (1977)

13OOMVA Steam-Turbine Generators for Kansai Electric Power’s
Oi Nuclear Power Station

by Norio Oishi, Nobutada Amagasa, Hiroyuki Ito & Kozo Yagi

Mitsubishi Electric has completed two 1300M VA generators, equipped
with 5500kW brushless exciters, that will be the No.l and No. 2
generators of the Oi plant. They are among the largest anywhere, and
incorporate such technological innovations as water cooling of the
stator coil and asymmetrical arrangement of the rotor slots. The article
discusses generator specifications and construction, the brushless exciter,
and the results of factory tests.

Mitsubishi Denki Giho: Vol. 51, No. 6, pp. 363~67 (1977)
New Protection and Control Equipment for Power Systems

by Takeshi Mori, {kuo Yamada & Kenji Suzuki

To meet demands for power-system protection and control equipment
arising from increasing system sophistication, Mitsubishi Electric has
developed a range of new products and production procedures based
on control models and users’ systems. The article introduces Multiflex,
the basic concept, and discusses the application of computers to system
control, elements affecting the design ot future substations, and ap-
proaches to digitalization.
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Mitsubishi Denki Giho: Vol. 51, No. 6, pp. 402~06 (1977)
Use of the Dataway in Process-Control Computer Systems

by Takeo lkeda, Mitsuhiro Ishizaka, Yoshihiro Nakao & Chikao Imamichi

The expansion of computerized control systems has resulted in a prolif-
eration of remote data-processing systems. Developments in terms of
processing methods will have an important influence on the way in
which such systems are put together. One noteworthy example is the
dataway system, which applies line-sharing.

Mitsubishi Electric has recently introduced a line of dataway systems
for process-control computers. The article discusses the present status
of remote data-transmission systems, with emphasis on the dataway
type.

Mitsubishi Denki Giho: Vol. 51, No. 6, pp. 368~71 (1977)
Power-System Operation and Control by Digital Computer

by lkuo Yamada, Hideto Nakagawa & Toshihiko Tsuji

In order to operate larger and more complex power-distribution
facilities rationally, economically, and yet with a high degree of reli-
ability, the trend is toward automating system operation and control.
Accordingly, Mitsubishi Electric has completed a Simulation Center
for Power-System Control, and is using it to develop new basic techno-
logy, which has already been applied to some recently delivered equip-
ment. The article describes the Simulation Center, discusses some of the
techniques that have been developed there, and describes the latest
computers for power-system control.

Mitsubishi Denki Giho: Vol. 51, No. 6, pp. 407~10 (1977)

The MDS-21 Electronic Switching System for Wired-Broadcasting
Services

by Heizo Katsuno, Osami Nakano, Yoshio Maeda, Shigeo Sugimura & Haruo Kitamura

The high standard of rural living and a fast economic tempo have given
rise to a demand for sophistication and variety in communications
services, A new electronic switching system developed by Mitsubishi
Electric extends and improves the traditional, community wired-broad-
casting telephone service while also providing new communications
services. Among the features discussed in the article are stored-program
control and time-division switching, cost reduction through compact,
light-weight construction, increased environment resistance, easier
maintenance, main-component redundancy, and a more comprehensive
fault-detection and diagnostic function.

Mitsubishi Denki Giho: Vol. 51, No. 6, pp. 372~76 (1977)

Transient-Wave Distortion During Transmission-Line Fault and
the Designing of Protective Equipment

by Kenji Suzuki, Minoru Hatata & Takashi Yoshida

The recent increase in the length of trunk transmisson lines and the
greater use of underground cables in city-area transmission networks
has resulted in higher static capacitance to ground. Thus during a
system fault, resonance of this capacitance with the inductance of the
transmission line produces higher harmonics of the system frequency
over a wide area. Further, these have long persistence, causing concern
that before long protective relay equipment, which must be fast-trip-
ping, will suffer spurious operation. The article describes a method
of simulating wave distortion to help overcome this problem, and
discusses measures applied to protective relays.

Mitsubishi Denki Giho: Vol. 51, No. 6, pp. 411~16 (1977)
The Series MH-A Electric Hoists

by Katsuji Takeya, Yoshiyuki Wakiyama & Yasushi Yoshitomi

To satisty the demand structure of recent years, Mitsubishi Electric has
introduced the MH-A series of totally redesigned electric hoists. Type
HY-A is specifically intended for high-frequency operation, and is
available with quasi-standard and custom specifications. In Type HE-A,
for ordinary duty in general applications, reliability is improved, and
features such as a self-adjusting DG brake make for minimal mainte-
nance. The light-duty Type HL-A is of the box type, and with a wide
range of attachments, is usable in such widely divergent applications as
agriculture and the leisure industry.

Mitsubishi Denki Giho: Vol. 51, No.6, pp. 377~83 (1977)

A 550KV Full GIS for the Oi Nuclear Power Station of Kansai
Electric Power

by Kazuoki Azumi, Setsuyuki Matsuda & Hiromichi Koshi

At the Oi Nuclear Power Station, Mitsubishi Electric has completed
the world’s first switchgear for a 550kV full GIS. The equipment went
on line in December 1976.

The article discusses the features of the GIS, which promise a high
level of reliability despite the seaboard location of this mammoth power
plant, and describes the processes of manufacture, testing and erection
of the switchgear.

Mitsubishi Denki Giho: Vol. 51, No. 6, pp. 417~20 (1977)
Mechanical Strength of High-Speed Squirrel-Cage Rotors

by Akira Tamura, Yoshinori Motomura, Kenji Oshizawa, Sumio Yoshioka & Akio Inoue

Because of its many advantages over the wound-rotor type, the squirrel-
cage induction motor is being manufactured in larger and larger capaci-
ties. To accommodate increasing motor speed and size, Mitsubishi
Electric is conducting a program of research on the mechanical strength
of the rotor end rings during starting. This program involves testing the
strength of rotor-conductor materials and developing methods of stress
analysis, and manufacturing test model rotors. The article also reports
on a variety of measurements made using an actual motor.

Mitsubishi Denki Giho: Vol. 51, No. 6, pp. 384~89 (1977)
Field-Performance Testing of 550kV GIS Buses

by Susumu Matsumura,® Shotaro Tominaga & Mitsumasa Imataki

Performance-confirmation tests were carried out on a 56m-long bus
for a GIS while it was connected to an actually operating power system.
Tests were designed to evaluate energized performance, taking into
consideration both quiescent and load-carrying conditions. Conditions
that did not occur in service were produced artificially.

As a result of these tests, which lasted about a year, 1t was possible to
confirm the expected performance, as well as a variety of other in-field
performance parameters.

*Kansai Electric Power Co. Inc.

Mitsubishi Denki Giho: Vol. 51, No. 6, pp. 421~26 (1977)

Thyristor Inverters for Absorbing Regenerative-Braking Energy at
Railway Substations

by Toshio Suzuki, Yuzuru Yonehata, Kanji Katsuki & Kazuhiko Tada

With the increasing use of chopper-controlled self-propelled cars
equipped with regenerative braking, the problem of the absorption of
braking energy at the substation in order to assure stable braking char-
acteristics at the car has assumed major importance. Recently, Mitsu-
bishi Electric delivered to the Kobe Municipal Transit Bureau a substa-
tion for a regenerative-braking system incorporating thyristor inverters.
The article describes the substation, its features, the measures by which
the problems inherent in this type of substation were overcome, and the
results of on-site tests.

Mitsubishi Denki Giho: Vol, 51, No. 6, pp. 390~94 (1977)
SFg-Gas-Quenched Surge Arresters for a 500kV GiS

by Nobuo Nagai & Katsu Ujita

Mitsubishi Electric has manufactured and delivered to a power plant
of Kansai Electric Power Japan’s first 500kV tank-type surge arrester.
It was because of the unprecedented severity of the duty requirements
plus the necessity for high-grade control of discharge (V-t) character-
istics that the tank-type construction was adopted, a structure in which
the arrester is surrounded by SF; gas in a grounded case. The article
presents the specifications of the arrester, and discusses the points that
require particular attention when tank-type construction is adopted.
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X 13. i HEft TEkin % 7R3,

hb, WAVEERBIMEETH 2D, FESREZTHCEREL
FETERRETH O, R B AT 2ot L T, 1E
HEUE A T EE L LAy K LAThE AR LAy, K 14 il E
RN K RT . R ERT 2 2 nic guo WICHEZEEY A 2855
ik, RGBS AL TiIKT o c e md b bA, EEED
TR T 2 A2 OIEE &REE % avto—L Lk 2Y-0I7 &35
BT 5hHk% & ok

PERVESEIC R U e R ikt 3% 10, IR L, VEEC S/ 5 T

13. 550 kV full GIS #EHf

=gmihn - Vol. 51« No. 6+ 1977



14.
550 kV full GIS
PERHESE

% 10. EaENHRE

No. % b33 BoO& i %
1 P v - v 2 & Brv iH, W5 1 E
2 o o v 7 2 & #e% B 3,000 Z/min, 1,600 L/min
3 # % g [
4 79—y TEEER 1B N 20°C (- 4) R0
5 WA TRk [ A 5riBlE 500 ppm
6 B OB % OB R TR
7 Ho® R OB OB [

s mEEBEMES | 1 &
sl wm "

10 — B THA % o

o

PAZ VYT, B

MICEE LAHEE T &0 TRICERAT %,

(a) BBOBEHVEERZTTS52®», TOHOREEGR2ERL T

B« VESERIE % 30T %,

(b) 200 WCfT 5 VeI T, FRCEm% ik L T LRSHANEH

DEF ENOMEME T 5,

(c) MHECHAVES CEISVEERTT s i, BFER E LT

DWILTHRE u—t THEEHZ B, sy—v1y ZEDAALTHEE

SHAATENE X DHEEMCED B,

(d) FBEE(EEHHICOWTR, EESNIEEE»RHT 5,

(e) #EPcFEFciiniv,

(f) FEFHEOMIE rvo FHEET5,
(2) SFe iz OEA
L - BT8R - BTIEER - BERRRE, #9 05kg/em?.g o SFez Z#HAL
oREECEt A~ B 0T, BHTRERENE T A2 2 WETRE
X, FHED suo @&, R ORE 1A- 2ET THIRICE R
HrEHAL T 20T, BIEEESKDNE, ZOEERZEIRE,
Fie B 454~ #BPEOMBICHRM T T 2u0 WEHIRT %,
BZZEEH Ltorr (A - e EA b LRI EBER 2 550 2 %, 12
FRERALL EAE L CRNBRETT 5, a0 i, 32 % o s
bWol Y auo WICEBRENE CRAIE S, Azo—1 Bhid, T~
CTOyud ZHALE 2503 HREFFRAL, v-1 T23HB/IC0ys
OHULD LATRIC S 5 2508 FIICHRIR Avty 2L T o500 T
DR EE) &, 09ud DFEHEEFT> T b, BHIEET v—1
L7850k, THOBE LU X 5, SFAzru-o B2 HH
LCiENEEZTT 5,

BRIk RZEF -, 2o bNZEEERE LB D O A2 #HA

BAFEEE ) (bk) RERBELT- NIRRT 0 550KV Hz MEEBARIET - P -

A, —MRCEMEE ST SF Az oKD BE ET 3 0ER
A<, HPED 150 ppm LIAICTHTNE 5,

(3) HHHE

VEER R T Frwov— BHEH L TRE*fT- %,

KA IC AR & U TE 2w b 2SEIE X N7 RE A CEEL 100 A
ZEEL, BERTERCX > CEMERZAE Lz, 2ERONE
TH BET 21w ZRUEREOBIERBY, B OREIREA &
i, BcTHcEiishTtn s, EEEAEEB: LodElL g
ItoAhnT MR LT S,

GIS ¢ zER:, RV xof% 2% COF r—Jy o RNETE, %
EBF &7 GIS £Tn 550 kV ZoMBHERB % To k. HE
B, WBIZEESBRTH- o R BIEHB L, SRR oPRcER
A B HETF, B & 10 HREOmERSS 925 L .
EOIEA, WIHESEDR L OBERBA UV ERITIRMEE S o200
o HREBE AR L, chboRBE, RALL 5 CHEETR
HeSEiE X h, BEMOL4E 12 AIciEmiy A 550kV full GIS At
I SEBR G CHEIERIG L 72,

<

6. & ¥

DLk~ 7e & 5 K, #R-THo TR A2 @8R L Lz 550kV
BEBHABT 235800 L 7225, THIRRD X 5 A& 2 icHeSw» Tl x
N,

(1) [EEERE OB, o LR aia <, FRcERL
L 72 JE6T% RRET » BWEIC >0~ KR T 3,

(2) FrocEZRET 288, P EER Az 85 A4 &1, iic
2K CTEHHBE T, ZORRY BSMICRYT 5,

(3) GISi, THTRECTWBICHRENTHATT DI, HE2E
DEEEREE BEHC TH B LTI LT < o

(4) FWEHRLEHLYHHEEL T—EH L TESRE & o EH
HEERTEHRT 2720, HICEERBEEAEL TH <,

LE DR R I, 4% 550kV full GIS 2k k5 AEiFicE
HAEhde, zoREZRESBETEZ LELLND,

(1)  Esdsthito Ry B EN R U LED

(2) LRSS AREE.

(3)  IEHETIIE O % 151  WEEN X U BT,

Fi, SHOBEEL LT,

(1) FRGAZE & R7eRmin & oY oML 2 M5,

(2) HMEEBEESCEREL ek EicwEhT 5,

(3) BmmEr it d sz & otk ibhi s,

RERBD, thoofhMiiELsC ¢RI E, Fczo
ZRMEE B L e RELBRTE 2308 BN,
ific, REREFHFRETCEMMNA 550kV GIS #52) T2
B h, TRIAIZBREMICE BR#MOR 2 ET HRET
H5,

T F X B

(1) #9208 - T8 - ZZEREHE, 47, No. 12, 1,219 (85 48)
(2) TEH - $AF : ZZEWEHEE, 44, No. 9, 1,156 (55 45)
(3) BFhEs ZIETHEH, 45, No. 9, 1,084 (§7 46)

(4) ARE2 : 8850 EEIRE L THAS G3-16

(5) EigiEs  SEEEEEH, 44, No. 9, 1,182 (5B 45)

(6) =EBIE? : ZZEEEHGH, 49, No. 3, 287 (HE50)

a7 383



550KV A AKEIREFRRD R HI I HIERERBR

(N H ?%*' BAKIERER™™ - 4 8 i |t

LT, chbodBsReowths,

2. HAERBORE

Loz & » &

ZHE S0V GIS (#2 #EBERHEE ) X, TRTH 46 E K HERIT %

#b b, BICBIEET ) EANZEER 290, BHER -2/ 0. MBI L Bia, HEuETE SE iz MR T, 550KV full
PES 2 & OB T & W T RIF BRI R R T 5V, GIS®1azybafy M 24m 2RI LTWB, MEAERINEL
LA L, TivndBEBETTE, RENRREEED b RREEITY D CT CHfiE3 5 A D7, 44856 m OFEKIC Lk, 1.
SRR L A8 E% Hybrid type) GIS 2% 5T 3, i, B 2. BB YR T,

550kV GIS o#ZiFbkiz, riidedy BMEGMH, BRoiikckE HEHERZ A2 885 oM N LT, EREOMBE
HENDLH, T, :‘r‘:%im»@im\ﬁﬁ;ﬁ* B, BT Bk B2 b, B E R FEEITRA O 6 KV BIHEEA b L
HHOWENSL 2 5ERCH Y, BHERR i*1$ﬁg®ﬁlﬁﬁ& Fzo

oo RS, FER L ORI - B OE» bR B 1oz, OE 3@, T - 57 - % - fLEHA Y2 EE
i SFy An #6873 L full GIS 555 %C A - T¥ %o LT8m DFFEHC LTw 323, #HS@Ee LTEE 94m @ 12
550 kV GIS 71, #3584 B0 cRAEE L LT oA BEEs wi TEIEL 72,

$H5TH B, full GIS & LTHAT 55 AR T Pz BT, BEMEETROVEMC L - TOAE, &
BEHEDED Y A5+ m b A X2 », BRoRMA - g -4 223 25002 SO Ro-A IC k- TER L, BEZEL - A .
WTHEDHIE UEEE EoOMESORERHET L LD TERTIC X 5~FEESED - THEAY - BN ZE LA W
I, HxDEHET ('E)*E Ut 0L EERE 3 2 bR TRERREND LS LTS B,
D5, T, A2 RORERHEES & FE—TH 35, HARFRCARSY

D7y, BEESFER) & ZHEEE ) &L, R cBIE#HE IR M LT AABIEARTERLSKLTH S,

%~ B 500 kV BARART-C 550 kV Az iR R oHRREC BT 5 E et E, HCEELASARROLEEY TH S,
EEREEEEAER R 1 A EChE - TEBL Y, (a) B#HFHE -+ B3%8mT 5,

EARBREEE R, EREECR -k dCET 2R BIBNG it B 1-u r BalE, EPhEdR-E Y Ezh TSRz b
BOREH TR ORES, ZOMOERKICET 2LERAWRET, wi BEC R 345, ERSERS, ERoBMWIRE (b, B,
NG EHAD BIEE » ERMERE L 2 o T B 2 LR TERR L 7z, MWL CoVEEEA PR BE L CEBRE - REX 2 BmIc LA,

) Gls
240002220 : 7] o228 o34 21' 2lm - Em A

!
SEREAERR | 1o ASLRAH g

Sllopr—wui ig—7n 2L
A _—"—'; 6600/440,420V

sk 5
o & 500kVA |
a

P10§1G10 P2040 G3O P4010G40 5@%%

H
; i
|
i | ]
it ysadd
EAFRUH AR 2= 4 3
HEE | CTP T r51_1‘/—0CR)=T!CT = 'F 1

[ | GEnsW) rjzﬁir\“ =
= ; 4y i 5 ~ !
R e S e T 1 Bﬁ““gﬁd‘ N /—ﬁmﬂl—
—t ‘ Bé'"" - RS :

L e EMER R U BE
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10 mm BB %728, IS U CEBE~ORA T 2 B
HICT 258D %, T OERE CREREOEIFFI 3 2 FiE
o, SEOHMERMNT UL 3 CHEK 2511 T 2%

I LTw 3,

B OERRIRO LY TH B,
TERGETE 550 kV
EFEET 4,000 A
ERFIRHER 50kA 2@
FERR R R 500 H
FERE B2 E 3 kgfem?-g (20°C)

S HEB AR

HEEEO A TLau BEICEBHBART L, SEEToERN

2. 550 kV GIS ik aBuikin Hok®, COFBOENIE, HEPIES AR, FTAbE 2710
7O BREL o C I X EBEARORET, ERFETHBET
(b) FEBEEDHA, £ORETH - T E/NEOSHFCHRIE D EMEN:  BESEG T CORHMRIC O CoBERTE A b O
LA REA ST 3, Lh, & 1 IRBAST—EETDH D,
BEEE 1w b B ERER 2R~y 52 bz, BEo—Eic T -CIEAN 49 42 10 F BRI LB A R ERL
A QO AP T L S IR T BT 2 B EXRD 3, THHMIRAS, FHRERIBOZRIMERERS (396 kV 10 5/) %
BNEOSREEICT 340, CoEBECREL KRTES K EHEL, WBFM494E12 52 o BHONEL AL cEIEREAR
2R-4 @D &0 () flE L & F Rk L, * omflo s fTo7co WBHIS04ES AL b1, R0/ Hl% 50 mm OREGk
& hoTYod 23T CEHEROBERAER 200 HTTE2 X5 TARBEIC L CHBR% 26 L 7228, &WIM%E U< & ORIE S 72
LTH 5B, PY

(c) MFOREATHROBIEE £50mm KL, REHLF

2 4- = ¥ :*
& 2 RHRO R o4 TERNT 5, AR E R

MBFOAKFHORNE D\ iE, THIETHEKD: A TEET 575, 4.1 RIEFERR

BEWOREL TRk oA il 3. 7%, Ro-Ad k& SATHELAEI ) - SRTERERE & % 1 #Y 8,000 BEREAT, < opMlic GIS Rl
BN D SF 2 BN L2 RNFHHET vl EhENELT BT LD L Wi Ao 7,

B, PR OEBEAH L LCIEMS0ET A2 HIclE « BRI 21,
(d) BERO#IZIE - WHEE Ao~ TN L, o hHEEs BHILG L d byl HE D - 228, HMBECEERE LR
REMRBCTFIC 2517 CF BB T %, o fe (BEEUEER G CRRNCHERD o %7, BUHGEA EoRgoB
o lafe 22 24micd 2 3 &, BEEC I 3RHBOMEEE PR 60 [B1C5 - 7e,

® OB A 2
®OB W OB OB o B 08 2R A E $49/550 5517
121 2 3 456 7 8 91011121
L Ve . . 550 men Db
s FERBECWT > REAERERETCEET2E ;::ﬁ*niﬂfmng:Emé?a va
E B O EE ¥
HP—CHEORBEEIET 5 BB DKL —OArE—F L ZEE
BH&E#TLSU 2 B0 REEE - BFEL
Ffl - BEELL Y OBEBIENREBEYEED ) o
BO@ & _ SRERRCT & ) 4,000AE5EE
BE., SR LToBREESRE UL
A —IAZELT(50mm) L& 20 ERLY- AR BOREL TR
WROTRFEAT R e e
RS - BPEEOFTENEE
| BRMESE HREMEREL LIRS0 FRIE0BRT =
9 38
%3z i T
ER| e—-bYA o0 ZEATEICRORETBCXT 2 450IE
HESF Lo
= Pl
] a2 0% A0 LIRSEES L OEKBALIT 2 1555 P
= N faad
(e—psav2) iE .

N HEHECHT 2400 - BRmBEoEE0 | "
m g8 ® oz o HMERE L1 H THE

550 kV #iz MR EHEOERMIC B 5 EaEAR: - B - B 4 385



+10 4
g 0
~10 _
E=t¥A0 RIETAR
60 -
&
3
iy
_l.l
=l
o
A | 50-8/1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
= —F——H
T T / > L Bsg
—eoe Ao T 3T
Zo{sr B AT oo 75 U
—e—e— X0 F _, 5 smE LS
7Y %~ V- A 7Y I
& 7 ]
i 1
i:_|
&
“ob
3
[
_l.l
)
og
BT 18 19 20 21 22 23 24 25 26 27 28 29 30 31

3. 550 kV GIS RHREMEEERKIC s BIHE 2500 (f0 50-8-1~1gF 50-8-31)

ABIR L U C A AR, B0 104 2515057 A21 A
@ avo KMORE, 20 HAHD £ %‘ﬂ w
Zhr, RUGBERIMOEBhEER, ﬁ ol
7 RE DL DT H AR - il _ J 100
B - SNSRI OB TR E ] 90~ = 4000AEE F+%mm%
fTo7, ] 80—

I L7 72 O EMER 3 c 27 70—

o BHCE B EARSEE £ ] T g
BRGNS, a0y KEORE g0 ¥ 5o
REE ESLE 80~35deg BUETHY, B ] 40
HRE 70 deg i LT ForicRE T ] 30—
2B 5, 30073 20

1 [ o 357 L T D 1 11 ] 10—

B~18 B 5T, SRR « ASHRES 0 ] e « . T e
. . 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
ble—EE AL AT, B o0 HEME6A6E LEBRKETES L Lo w3l (h)

RS TR 2o FREE M C R
EHS 3R, Isuu EHBEHELH
HEZTFTE LT, oo FEHELD
10~15deg K% RL T3, LiaH-T,

ByoERER 60°C th b, *oFfFimmE 90°C e L T+a

AWERD B,

X 4. ZHEFAS04E7 A 21 B0 b—rron MBI O - 2561 -

386

SRB20T #BEHEL L1
B 4. i - 25 - B AR

ASEOE(L2 R LA b DT, & OBo A X 5ilE EF1X 18°C
‘:“é ZJO

A EREE 0BG~ L E165 5 25, LoD WwERFES0
£3A2A0 F-2 %[ 5. KT, FAEA L 2o OXMHREILH

25vy it OEERE
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& 2. At RE EAE

oW om | E L AHOESIC KIS AMIcE BRI
B % B ZEELRE pHEEEAWE | REERE
(kcal/m2h) (m/s) (deg) (deg) (deg)
4 0 i 0 35 35
7 120 1 0 35 35
8 340 0 0 35 35
9 504 1 10 45 35
i0 660 1.5 17 82 35
11 696 0 24 59 35
12 720 1.5 25 40 33
13 696 2 22 57 35
14 624 0.5 20 55 35
15 480 2 14 49 35
16 420 2 3 38 33
17 48 H 0 35 35
18 0 0 0 35 33
HHHMS04E3H28
900 Tl
/ »
800+
L
L] o L ]
700} Y4
/
. .
/’
600+ /
't
/ L ]
& 500 /
\E @ @
3 /%
Q
2 400+ // *
e /
z 7
300+
/
/
/
200k /
/
//
100F
/
Z
g 10 153 25 30
BEz &2 BE L F4E (deg)
5. %A (FEfM504E 1 A~12 A) OfREAD RS E & iRE LAE

2 18
 mam
®  4000AEE B8a 1)
. ” AmuL
20 X [ @EHL  2BaH
£ 15
£
10 ool
o]
5
x
S49212-29
o
o . " )
10 0 10 20 30 40

SRR (°C)

6. auy ffEE & HRRE & OB
(B 494212 A 29 Q o#IRE* 0 & L 285)
ARUREE 3°C, AES Y, aus FHIRE L5 5deg

550 &V yiz MR OSEREIC I 1T B HAERE - I - Bk - 4

S BIER U2 T2 C 29 5,

R2PBPIFEC LD F2%FTL0Ab0T, HHOPBEC LS
R ERE DR 25 deg ¢H B,

T, FEPBLCRYAMBLRAREE LAE L COwTE
DELERS5 DEIICAED, T2 KIELDEEDHD A, ChidEo
B, ARBROFHEE LTORRNIC L 2EERFR EE L bR
%,

R oo QBRI R OZEN E K 10 mm ZEREE L.
&, guo WS & AR & OBREZRTH 0T,
ToriciEv,

BHEEERB T o sl L5 & U CRIEBEREE A2 ET 23
kg/em?.g, 20°C) CoOTMEERE, OSEHHRENEERBR%E
L7225 wFhd BIFTH -k,

¥, W% &®ZREEARBE RSN TR O mm, 50 mm o
TREE CEMER 4000 A % RE L <7 - 225, iy CIEROZERR
b o 7c, WEMRAIRE EAMEL, Jusy b 3T 47 deg T 5
7zo

tr, THIECEFATGIS O 43 BHHCHEL BB v-3 B
Ziad () HERE - BER TEA L C L > TR 2, T OHER,
Y—qut-doz 800, EIEEM 250 m/ps, HEAE 47pF/m <5
-7
4.2 TENTHEESER
full GIS o#Eft, TWESEER L, BI—HlEcT s e 238z L
WS, KRB ABEBTIC A 5 YT L, BT OB L EATH
HMOBIRTRT bR, FD A, —EFEER oML T
CE2ESE TALLRGEATREST L EZ b b,

CHH LCRg—A T3 28RN L CdH 323, © DFERIMERE
BRI L LT, HREL TR EACKENEEZ bR IRELT
R S0mm &5z CEEEERBRLEML .

RELTREHEL LTR 7. WRT L9, Ro-A #HCLT
HBIOEE avo © LAL FHEH 511 2 EL B 2Lk - TP
FHUERTE L D S0mm LR x4, oA WERICEER 2 55

& 6.
FREME &t~

1l - ElE 22 %50mm
/ R ‘\’UUL_ITL_.___L_'FLTEJ
\ - L] - : 50mm
|
¢ [
7 77 7
7. RERTIREER
% 3. RELTEEMSRER
E % &K E o k& k3 AF % 2
1. R 7. KRt ErrABELERED | THREC, Imp 1,700kV, AC,
SRR b MR EHREBERKR T 5 & 840kV CHIEI A (, BMEERER
30mm £ A3, MM T L EEAR» - o

2. B 7. iRt 7 4 v HIERE c Wi,

Mg s ERE LD,

THRE T, EHCRE, THIUTR
fEdtic, RE EAMRE S D
F, DR EEL . RIEE
4,000 A BEET D IR - 7o

3. TELTREL LADIE~Ne X

KIS B <, BEEI R Y
EEhb,

~o - X HERER K BT, TS
T SOmm %Ik L e ELET
(£65£20mm ZE) EHRBE»
DHF® 15000 @l 2FEHL 2, £
CHEBFR IR D 5 7

387



b ok, 8 ERMO—MERIN LICKE THIBAREERL

TwWwaRIAERL T D,

4.4 -4 2LREE

EEREEMNE R OMETICTT 2R RAT 2729, B

HWEL, KR OHEEYEIE L TR Y IR LR 2 RS 2

o ®A KRT IS, BPLEH2EL TIEHABL 2.
REMZAE S OREZL, B 200 DEEZEZRE L 2,

R, BTl suo EHOFHEES 55°C, FH{ffEH 8.5

mm, ZTE T L 47°C, 6.7 mm OFERF B4,
BeESRE I 2y - B - BRI b R R 2o 7o

4.5 ATEBMICL324588

BEBERCASICL D 2v0 OREEFEHCD - T, FBEMRXIEEK

FEDCR)C L 2BHBEFRET 2 40, THEMNE, XUE

8. RHRAI AR Bt L B lc B BT X 0 ATIICEA L CRERT R BIEE L 72,
HEASFAMPTRPI oM EA (B) X h#AL, f#BEi JdL %

BBETAC X » THAXEA - LSRR b DR THHE L

#& 4. t-rrron ABS:

4,000 A WHATE |BmTSnT _ A
o e opp EEBER | % & 8 W oo B 9. BHEBRAERT,
F
(mm) R 2 ST _ o g .
2vo OFRMBE O, R vy Elo 44 % @ik

WAEE — F 34 2 ARG | PR | Flk 6 0 S 50-4-30~8 51-6-1 = ~ BOZHL, 2 & ¥ e
B2k~ A 2 AR ” ” 50 S 50-6-6~8 51-8-6
WIMe — ¥4 2 AR ” ” 50 S 51-1-9~8 51-2-2

Loz,

HEFI504E 6 A 5 AICALL T 50 mm C8¥5E L TLL3E, mEHIS1
FELIAN AT T 72 ABFHEEEL c-rd1o0 RBEHE),
Z ORICEAGHEAS: % i U 2 25, ZORMICRERE LA - &
B - Az i - CAMBHRE L2 AL, BEFRFRTBA,

£ 3., ERRELOLE L ZORERELEZARLTR %,
4.3 EHEHREE RS
FHAD— AR L7z LRBE L, *OMEEVEEL LT au0 D
Bl i il R fT v, VEEME AR T ovn TIREH R T - o

au0 OB L« B ik 550 kV full GIS 028 iiB e &/ L,
Loh-— % & ORI E B L a7 oo 5 2 VEECHM L 243,
COFETHTHRARETH B 0 L RMER L &,

SEOEBTE, FER

9. ATMEFIC X 3 asHE

84, VeEmsRiiztifiged o 200
[ o#EE ¥ &oTinz0 5100
R CH - oo RIS IT l‘;; 0 3 3 ® _ )
BE 1 0 9%4m ey %% -100 ’ |
Ao —200 ¢ ®
b ®
g, HE L — a8

c ook, HEE xEl UFHEES
Itk 6 22 A BB ARE oFl REBIES
To e pREFRD b
o T : .

RO A BT o RERR A 3 S
: Py [ A S S 4 S e Sl 2 seill
B & U CHORIEEIE - B 07 20 =
B FURUE A2 AL R |
T - iz B - THEE 51 10- N oD iR

= R S SN
M GERgEL Y 580/ M e T R e
] _ SEA( L ER)

KV 10 S RIETIN) 72 & 55 10- ™% 5 i 5 & 7.6 9 10 11 12 13 14 16 16 17 18 19 20
LT3, Lo mee

A 50452 6 1 I PR ki LS
Wb & REARD b 10. SHE L Bk i 0 A LA B
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11. HEsuEsBeR

b1 Ee—lm) Me—jpame—
BH G EFA s FA s A b F L oA RBRTE B OE @
RE Bt BB
£ o 82 80 75 76 72 | 150ppm LLF
%g%g{;gsg 76 72 65 65 64 p

AR A W~ L g oK B I » 20 mm/min (120 mm/h @
LHBEMORY 10 fHciid) LB L 22, - o
FThpEORECRFEIRLNST, 23 100x107° IR CaSs
RETCORERNCEL BER RN L B0 5 7,

20 mm/min OFEKE, 20°C OFAKRTEATE L, LoWE
BoFBTRIN IS 42T 2uo EMREREE L, SAKE &%
W7 -7,

4.6 HWEHREER

B0 avy FIICHE 1m (E 03 & {RKE) 2 L CERkEE
ECOMBEORELMRT 50D, LM vy LCESHiCA S
L5eEd b 2REBEL THEEEHARLEL L2, B3 ) AST,
FYORESEGE Im B4 2900kg TH B,

94 m BHOPRECORKAEHHE 078 mm ¢, 4% FE
mNEL, AR THOBHONERER Y £2 Bh ity
BEXREEEC AL AED 5, 1Lz mEEERPRmc
B%,

4.7 Fofh
BHEREER D SF A2 ik 2w TOREE L LT SFy #2 @48, A&
SRIE, T A2 BhE R EPIICER L 7.

(a) Koz

S WRT Lo, HEEEOEHERICIE LTS BoiksaH

EREE U7, KYORMMNA e 2 BFARKRTH » .

(b) Az 43#7

ARG HIE & RRHIC #2vo3yod L, THIFESF - TOF L %,

FERIEER G KFRT XS5k, SF oMERELAEEDLTRIE

(o oW N

(c) Az iBhiflzE

& 6. #A2 oiER

- 5 or LIMKE R H R
\ HAza=brZ537. Wty Wb | i
i S
HZ A
P N2+Oz | £ @ & SFs Wt ppm | Wt ppm
B EN as HF  |as HEF | Wt ppm
Ty
7« Eim 0.02 B0 0.051 0.077 0.00
B )
1. B BT hT
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4.1.3 EEFRRER
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7y v FMAGEHAKR 50.1°C
CT AR&HAHE 20.5°C
CT Hin @Al 37.3°C
B 1 N - S 4 26.0°C
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SEHBEORMEZNET 3 ek b, R EREE» LD
ZEFREEREICT TR A8 5 C & R L %,
4.2 mEBTERBHER
PR R, BnERBCEATARY & UERE _ LASRBA Yo
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(3)
(4)
(5)
(6)
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R - ZZEEEEH, 51,
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401



%Ellﬁﬂm:/tlmﬁ/xTAc_H% F— LT —

i g I

L & #» &

T dvta—a OFGEREL L, HEHE, 45 AEL L0 L
FEEBZL b ORD B, Ok AMERER LR, Jvfa-siCk
il Z OEBALF A L, Jotx AH7LEAIEEE mARkE
BEER VTt LT 2BERE U T/, O N7t ik, B
MEEHR L 10ba—2025s 2HILEZ EOERR S, JuEa-2 M
ERMOEEEEABECE Y, F-aUvy, BREEREL &R E
htes —F wam"ut-uﬁ REAL I NHHOSELRELE, 7
2 BERZ I VBECRART S ERY, NMTPSF AR LT OHHRE
s AT ni’ﬂ‘nl_{éif*#gikéhﬁ U o

Fua T ZBAWEFE 20fa-22256 O JE-+ A H T u254
ELT, O BYTHEORRILRE» 2 2E—~HIWE LT
W, TRl vars OBRTFROFLEATID LR > T
5, LhLAaEBL, F-a2EE0hRE, HLETIR 270 OF
ER & w5 BEA LBEIR LA WE A LS, SEHRO b 2Ek
TR L ECorys R X B B BEED B, T TTH,
HHEA vEa—gu25s R 5 Foa91- FHOG, ZOHERR
N5 5,

2. F—HEEFHXDERE FM

M 2v2-2 © F-2 B vazs T 58KE, KAlTs e
AMAD yE~t 1k, 3oz lvs, SBUE 2T P HEL T
52, BEHED Az WEHC Y - TH, RO X 5 Afh oFHE % T
v, BEAFREEIRT 20ERD 5,
(1) HHoH:®

OB E L THIROEAAED T b 5,

(a) yrwats f

(b) (EdEH:

(¢) fvarryvav (HERDEHE)
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S4vTY v R | 500~1000 | N 80~130 10~100
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